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TETRACYCLI C 3- SUBSTI TUTED | NDOLES HAVI NG SEROTONI N
WO IREGERROR AFFINITY Field of Invention: The pg@gﬁﬁﬁ'mmms
i nvention includes conpounds that are describe y
. general formula (1), its stereoisoners, its
radi oi sotopes, its N-oxides, its polynorphs, its

reTReERGeL S HrSESPARbEeS Tt Serota, RecepTon

- AFFB{IgYacti ve netabolites and any suitabl e conbination of
the above. 10 Rg General Formula (1) Further the
. _present invention also includes the processes for
Field pliwentignsuch  conpounds of the general fornula (1),
5 It §hat htS - ' o] s, 1ts. N axides, 15
| its oliﬂ{;rs}%?tpﬁg%‘ tF)tn s’n%%géén%gg{l?? ﬁ%‘gﬁolﬁjﬁta%rge%?sﬁﬂﬁ%‘ggéﬂ general
formiag ('Shé? nieEatsPeery, yita cadigiseibbes, iSolvatids, ilst polys@fpHs, its
harfgiReatdd | Jncl n uj tapl e
Pl S0 et S s PREn Ukl 0GR bl focru
bio-artive metakoliegransanyresitilld sombinatior ofitsé ebéveg t he
conpounds described by general formula (1), i.e.
pharmaceutically acceptabl e dosage forns and 20 the
use of such conpoundsaﬁnd conposRisi dhs | Mygi t her
t herapy or di &nosis./ The conpounds fof Vﬁe gener a
formula (1) of is {nventiofary N Ser ot oni n)
l'i gands e. g. agoy, pr angagoni sts The conpounds of
t he general for of it hi s inﬂhmtioﬁ? by the
virtue of IR acteri gtsic, could either
i ndependent |y or
mel atonin receptolf i.e. @'ther
mel atonergi c |igapds e.’g.\ago
they interact with both @&SHF4
receptor. | 14 SEP 2005 WD 2004
PCT/ 1 N2003/ 600393 Thus, conpoung general formula
10 (1) of this invention are usef for t'Beating
di seases wherein activity of elfher 5-HT (Serotonin)
and/ or mel atonin is @uhatdiFedndia()yobtain the desired
t herapeutic effect Hence, the conpounds of genera
formula (1) of this invention could also be 5 useful
i n Ruribet thegptelsentiinyaritiohiatso mithuides iheprocegetabi BRpARKY such

confpoUsORhHe rgeﬁgnjgpilo%nnﬁla%, its sterecisomers, its radicisotopes, its N-oxides,
15 its polymorphs, its pharmaceutically acceptable salts, its pharmaceutically acceptable

solvates, its useful bio-active metabolites and also includes any suitable combination
of the above.

conpounds are 25
‘ t’agoni sts, or
as nel atonin

The invention also describes various methods of administering the compounds

described by general formula (), i.e. pharmaceutically acceptable dosage forms and
20  the use of such cbmpounds and compositions in either therapy or diagnosis.

The compounds of the general formula (1) of this invention are 5-HT (Serotonin)
ligands e.g. agonists or antagonists. The compounds of the general formula (I) of this
_i_n_\_'rga_!'l_t‘ign,v by the 7v_i_r.t_u_eﬁ9f_i_ts ppgmical.characteristic, could either independently or
simultaneously modulate the me!atoﬁii; ﬁrec-:eia-torA i.é.‘ eit_ﬁt-ar thesne" compou_nds are

25 melatonergic ligands e.g. agonists or antagonists, or they interact with both 5-HT as
well as melatonin receptor.
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| obtajidiie Sepiser teransitic ¢

schi zophreni a and the extrapyram dal notor side 14 SEP 2005

ef fects of other antipsychotic drugs;

wo &M ,Qq,ggenerat i ve disorders |ike Alzheimer's disease
Par ki nson' s and Huntington's chorea and PCT/IN2003/000393

chenot her apy-i nduced vom ting; and in nodul ati on of
eati ng behavior and thus are useful in reducing the
norbidity and nortality associated with excess wei ght. :
10 TB4s kegrnobads bf generaliorenta Gnofibisjndingem sesusdfultfbetreating

= diseﬁﬁ%t\m%reﬂeééﬁgkﬁﬁofs&ﬂe‘?@ L fsérﬂﬂ‘ohh‘\g%ﬁﬁ r eididGn is

adrenergitc Eam nergic an e serotoni ng}oaﬁ’"@tw to

&¢dns. Serotonin has been
| mpleheat fd dd’r‘nﬂBﬂﬂ@E%‘f‘%eqérﬁ?ﬁ)ﬁﬁﬁia dofcnﬂi@qhgér{?lﬁﬁ (ﬁﬂéﬁ S8 be
originate from central nervous
usefy @e*é%aématha reyAkRtic effective.cvadetitive and pslyclegrnetgr symptoms of
schsﬁ;ﬂ,iﬂfﬁga aha ek Bﬁﬁéﬁ’)}ré}gldgﬁl‘nniior cRBtERES RS Dhips chotlc drugs;
erature, controlling bl ood pressure, dep FREsi 0

“eu@ﬂgg"éwat'\@cﬂ'ﬁ%’ﬁfﬁ B8R Alzapimess rde&ea%dﬁ’auiﬂngms @od Huntmgton s
choreBeingrepRARMerap\-InBlicedyorifing: BhH ﬂﬁmo&%ﬁ&f}ofoéétm? behavior and

Ser ot oni ner gi ¢ Neur onal _Syst ens gy o
thusgite Sisei WREHENg tesnamidiy aas mortality apsoc@iesbwite excesmwelght

Bac@ﬁ?ﬁhcﬁbﬁ?ﬁanb&%ot{ 1982), 221-247; Boullin D. - J. !
eérotonin in Mental

Abnor mal ities"
o nt“é?ﬂifa@!?@ﬁﬁ&ﬁ ohéheresrivel BRVaUsrSySies areanfigenced by the Strersraic,

the @Bg%lﬁe@énc R %G%Mwn%}g‘i’d’ nedBESSRlifdr syk éﬁsg

40, Barchas J. et al:-, in "Serotonin an rotonin has

beep iayplicated i oygerops diseFsps)andgeangitions. kit @npinag%fromncentral
nendliBOSylsfMh. SQHE ONS HREaR& 4 v:ﬁ‘@dirﬁilittoﬁé' & kedsibcgle n@ Ngating,
astroi ntestinal system ere It has een foun
per ‘aﬁ'%f’@macvfatfql@iq/b@ﬂy teBweraiuei santroliag blaodrpresswe, depression,
anxRie C4hRPWAI @@k Cothef B@@Jysstaﬁg @Q‘ eFeﬂcéJ’ eFlQ{?Paﬂ ., Drugs
dlstrlbutlon of serotonin"wt ere
Actingy g Sereteniargica iieuiral  Systeme. dmug"&qifmt ofaf Serptoninergic
TraRSMBEIBAT, RRY BY OsBBRIENBN., Falildy@I58h4 ¥rc. (1@%2‘1 SHH 8 72RButin D.
t hge cqrrpounds whi ch have receptor specific agohr sm
o gh SRTCARMIIR Menial Abnormaliiss neRtemstionalwisreciating dor The
Sc;@‘ﬁtlf di w08 of Menﬁl@bf@%n@i"ﬂl\lféy}’cmé’&?ére@?? 335 J-340 archas J.
hypert ensi on, rai ne,” obesit co i sof

et. alo i Z2fIRtosi and @@h?—a-ﬁﬁf" depderaie Figss. Né’dﬂ%ﬁb eﬁ@ﬁommwaiso plays
an MhseEfefcke In th@ péh%er RhterBablthiR e Mr}t@%ﬁ@[‘s fem, ‘where

ehorea and chenpt apy- | nduced vom
it hag pefip found to, mediateza vaﬂ%y oirscmt@s"(@l@,r%qsmwre@dam@lctm;)hyswtoglc
eff@pd eri c neurons; in the, book: The Peri pheral Acti ons

~of 5. droxytryégam ne, edited by J. R Fozard. New
Yor pue@gftbﬁobrog@ tnlgytlogzpf spygonin St thepbody, there. is a lot of

tetbst, liro 0 90
._"'1 Su%tpf"iﬁgﬁéa 1!%! fhec"i'!ﬁfgs ﬁ%e@f g@éﬁ@f 1 \%159 Particularly,
- PrefgyRg c%sothPcwnmwdﬁs/\@kuds%Mh eeqeRjasiSpesific sagonisin  and/or

an@@bl‘ﬂ&ﬁln kot Re aRlathend of H lnidd r%ﬂ%.[ s ndlg EisCedlichO

I ghteen separate receptors t have en "form f' anxiety,
depieREgn] NgRETIaRsioR: dnigeaine, hesithncaepusive disorders, schlzophrenla

autism, certain neurodegeneratlve disorders like Alzheimer, Parkinson, Huntington’s
chorea and chemotherapy-induced vomiting (References: Gershon M. D. et. al, &

“Hydroxytryptaiiine and” enteric rietrons, in the book: The Peripheral Actions of 5-

Hydroxytryptamine, edited by J. R. Fozard. New York: Oxford, 1989, p. 247-273;

Saxena P. R., et. al., Joumal of Cardiovascular Pharmacology {1990), suppiement 15,
p. 17-34).
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gt 1, Neuroscience and Behavi oral Reviews (1990), 14 SEP 2005

14, 35; and Hoyer D. et at, Pharmacol. Rev. (1994)
woO dfiodspds 203) . Recently di scovered i nformatio
regardi ng sub-type 5 identity, dlstrlbutlon'KQW?%@F@P%W3
and function suggests that it is possible to identify
novel sub-type specific agents having inproved
eutic profiles with | esser side effects. The

[P%k? EPETHeS RSSOt recretars (§-HboBcqrReindpenmsto eighteen

- sepw’(autes ma:e@toratthatl\ﬁ)éve b&ESRFdRER) cla(;&@&fgkRef@?én&%goG?’e%Zlbn et al,

Ruat Bi och Bi
Ned?*i%ﬁ;“a gl ?e?%@"ai R?%%Svsgg%@a aff §%t b peerdamtsal dPtsarmacol.
Revat E9©al46ant57|€mm hOR‘e@ént@r' ng%éﬁéaéd"' %f&r@na’iaohﬁ ﬁég%f“tﬁﬁ ts?nf) Hype

act

adem r&:smb%&?rla |Sér”8+" 3/ a%&qn\c,‘ fiqn %ngggﬁ!gggﬁ gm%ggssm@tm:dentlfa]npvet
QUbJVpEPmemﬂ c dgepts ﬂ'd’v&fgatﬁﬁidéued(tﬂ&gﬂéuttc%ﬁ&lleé I?ﬂé%tlnglde effects.

Slee Pat ent
The SR s, WS Riepiter in 61906, (3etereprs:bsgrma sboel, Mol
Pha@macqlzsissmf;e@ B36627Bans Rt Mtet) B:oEHah"%H hys. fdsl%com. *

. Brit, J. Pharnmac
(19(‘?5%93;%7 9 %%6) é&%@g?““ﬁ?’e&a@% A atvetcmmﬂnswmp@ bindds the
5-H1g rénsptor| witkk bight ajfi fﬂﬁr@’f(ﬂfﬁiiﬁlﬁdiﬁé RS b8 £RR0¢ iR heir profile of

s b B 055 OISR B S €055l e

Sleights ek alaﬁchstug’gestPatén’ftat(m%? 8,01 PL4; B’Ghl%@n et al, Brit. J.

PhaffEBAonbBRs 13 o REEPHOLS, W by e gusetul i

treati afio %?55§t hasvarel. 1988.&$77-583;
S'e'ﬁ%‘tf@ﬂnﬁﬂﬁd Hﬁl{mrm:hexm (ba%) 122 656-862)! hﬂtaddiﬁaﬁ a&ﬂfn; .%Eb.;%r has

0 ronmote neuronal growth wth
boe ke K BER G55 et B BPReGars AXwarmii: Yomioka of 2, Lt
Scigraee ¢HIRs), /I8, ﬂiﬁﬁ-{‘l@?’{)s;ru@ét?er&ﬁé&r&llcﬁ%’d Wﬁlf?séi'\y@bns suggest
or or ul ati on of a
that{\//gire?[é%b%frl helr OBHS%cﬁr‘qfﬁe hieES oMY bes yisefl dn Itipating
varipe shsordars Qfxihebmdntrel nesdianyaem. ﬁé@@ﬁ%abeen reporied that

e interest therefore lies in the
amté{‘éc?s{-ﬁ3| blch %hﬁgecﬁ%tﬂf ﬁ&“&’avgm%m@uwaak QEOVEh; Witkinalfee  central

ﬂewsaﬂyemmofamaiaumm$ma3mmsmg abolically nore stable

an on i, St oni.st character and of
o Tfere Uy Qo R08M et O 0N R ImrioRigBL 06 e @Smaton of a
varigtypefr nestraltandc érdocofie flretivey; mepecidlly I6dde tthExIﬁIBft @htadian and

oB RIS gt SHERT oL o b etrmonn

avajigble Jo theodinidiary metionie OBkt mlai ar@&h@tab&i&ﬂ? nYGRE Is@dbte and

f r he [ n specific
naERRTIE S AR, i elol BBl PGl Vet ast may be
expgaied tgehmnmerwred tﬂ:eheafethe $omere: méelfaPUImBﬁénPEpphﬁatlon gives

ext rgs?\%ﬁntglr L?r el dgtﬁﬁﬁg glgt%g@? n%bggoiggg] g'lu-::?%laglgic application of

varpush@@-;ds\tmaertecﬂtm daté)4094) Mel at onin acts on the CNS
nmechani sns .t hrough receptors | ocated

ﬁgs%gf%{éﬁg ¢ 26ts, PG GHd vig Hignpisrmeeiagy gfispecific Melatonin
rece;ptdrsc Motedulee bivlbgt stagies Qﬁuvéjdérﬁﬁﬁstrﬁfédetﬁh%xﬁeﬂggl(ﬁ”aoﬁUrﬂber of

her ans vi a peri pher al atonin
reck ol ik REEE T 3 aeble e et Gorposectirends Hiwemacol. Sc.
‘iS%ea‘r& pl“ﬁﬁ;giWOpBESGéﬁieﬂ) DeREHn - a%naﬁsmev\’@;'lese t@lé?%%t neural -
eLrl s [gLina gltUltary .thyroid, kidney
megﬁa (5%“ hroug fecéptors jocated in the brain. Add|tionally a number of studies
indicate the existence of direct effects of Melatonin in peripheral organs via peripheral

melatonin receptors. Melatonin receptors are present in the heart, lungs, prostate

gland, gonads, white blood cells, retina, pituitary, thyroid, kidney, gut and blood

3
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(Wt hyachumarnkul et at., Life Sci, 12 65, 1986).

wd 688l at oni n recept or subtypes have been )
identified so far MI-1 , MI-2 and Mel 1 c (Bar(r‘T'S“f20‘3331“'0('3)‘3
al., Biol. Signals Recept., 1999, 8: 6-14). There is
evi dence suggestl ng both l\/bl atoni n agoni sts and

o RGO Be R 8 8 M o BB cepor

- sulstppéd hatd 08eMAHNAHIR 8 Far MTSCURF-J Bndl @RI N apBaireAtdt ANS Biol.

ounds and details of which are
S'an?g %Q?Pgtgéérngé1%r?by reference. Also U S. patent
646566k 1saéWHédce%qu&tﬁlgtboﬂ'DMe'léi@hh QBoMuR! driePhht@Fonists would

benﬁp‘oe iJ 003/ 0105087 di scuss sone trjcyclic indole
PE ET” LR YT doUér N@'&‘W\/‘&”ﬁ&\ﬂ"ﬁg apd gonditions. PCT

apyladatiah NEODJWZMGQHQGMSE&h depth @[ﬂ:ﬂiﬁ:ﬁ%@ rdnﬂt is@Sofl duch compounds

anﬁ%%g@gt % é%ﬁé %txg&gol n%ggaldclﬁrgg:% ysrg r%nfg f\[@pé.ll gt;@tent 6465660
ang- Huﬁstpatemeibpﬁeatm pasickion hodbéess IDE3/CT0HIBY NGiScudEesome
tn%%lu? ﬁntgﬁle%g'pgﬁ(?;c C B%Bﬂgggri\fag?ésntg%‘ingovew v%u&ale pharmacological
charamtdristied ikyrbspliot bﬂd@la&xﬁté‘@bee’:tﬁpﬂ)ﬂﬁ and car boxam des.

nyper et 44D 8t 3 Tekladessid el iRe subsitued o

" anfinoalid inmdoRet Fhe cBmpbiutds 4r0 8aidA3 bb WBefiBHEES thedtment of migraine.
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cohifiRHSPABE 2 i FelfE' 8 Hrengaiin BRadEi bty anc
caviapaotdest The aongouhils tareasdidtto be wselluin teatine atype@ension,

European Patent Publication 354,777 refers
R{Q I[\I-r%s“gll Fi %&e TS| et hyl - al kane sul f onani de

deri E!a'opem; %&nfh@tgmlﬁmunmwm s&feﬁ‘st Go bes- |50!trﬁ§qdropyrldyi-5~
t and have vasoc
s ERERET TR The PPN 483k Paya BriTh eisPipip} pbdists and
vaRatensridiob lactidtyi agd ?ﬁSbéSOsefm!eﬁEmﬂﬁr@ migraine. European Patent
yted five er t eroaromati ¢ L
PURANG] SEPTH 1o bt o Rage suaiaride degvatives.
Tkﬁ&e(::empoundig arg shidafot bmﬂ-MTamﬁbebmr;@ogﬁai‘ agd ihavfé heasoconstrictor
ai ne other 25 disorders for
a%ﬁ%%ﬁga e‘l'seeé @%93%?%% aAgtPahese receptors is
i ndi Eﬁt(méan EEPEltmeaPuﬂa‘hﬁdSﬁ Aapio; atdfars m&naﬁlz-i@fsl&ﬁ@d five-
clic indole rivatives. The co
e e B Pl o FAPRS R 817 GRIG REIAVE B-HT e
recep@t ragohist amﬂwtyr amhytb&)@ aséffzi m g’featrﬁﬁmeﬁl ldilﬁtlﬁigralne and other
n c e ass Wi vascul ar.
AR WA RS R rstnator Pessiip i s St o
exce;ﬂumpmh F%'Jatéﬂt ﬂ’mﬂlﬁatld’rﬁcmw I%Qerﬁgwl SiAeterocyclic indole
onal Patent Publication WD.9

I na 18897 refers to
d%“‘ﬁ%‘t?’%? é'ﬁ?c?‘?”&"?%‘&‘&laée SB‘Qrth V¢ %“s‘apt‘ {S’ t%ﬁ'rféeafme"t
ar_aaupcbpmidxa\m ey, ichus&dr h@ﬁ@@ﬁb@nﬁ&neﬁ@éct@%sbﬁa@umm vascular

disorders. These compounds are also said to have exceptional *5-HT-like" receptor
agonism.

International Patent Publication WO 91/18897 refers to 5-heterocyclic indole
derivatives: The compounds are said to-have -exceptional-properties for-the treatment -

and 'prophylaxis of migraine, cluster headache, and headache associated with

- vascular disorders. These compounds are also said to have exceptional "5-HTylike"

recepfor agonism.
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headache associated with vascul ar disorders. These
conmpounds are also said to have exceptiona
"5-HT1l-1ike" 35 receptor agonism 4 14 SEP2Wb
SUVN- 951- 02 European Patent Publication 4,57,701
refers to aryloxy amine derivatives as having high
SUVIEPEI-APty for S-HT1n serotonin receptors. Theéese
conmpounds are said to be useful for treating diseases
related to serotonin receptor dysfunction, for

eXarple, r ARk ean Patent Publication 497,512
0 a&gﬁmé‘?s% gﬁ T 8Yley ¥wisagoivaivends hiving

S t
;ﬂgh aﬁﬁ'ttyrfgrg%ﬁ " JEP PURIIPHRY™ {ThEstcompendisdre £4id ¥eeagaifg yBatar
Iseaseg rejatepity serpiRen racertenl Sikton[OESAMAOTRGURSS armsaid to

b&ugsEhutatdn® PubicRR%L !45'&5‘{?% ?déepn to%ﬂ%ﬁ%iuz?q%%ﬂ%giggmazdle and

tetrazald BEHVERES 1nal BLELARLLQNAL  Patent F
are sagezg‘ 0080, ges cire_?%gg‘“’g "GP GHT kel Ferhptes.onesdeglonas
er rvat | v/&E'™ales miopine apdesspriard dagaaist s, useful for
t [ePrigtensl ndtrtendf Publicgioni NEoaNglgheleat ng‘g’%gdi PR, ot
tetrahydrycabamte aBknRat £ RubLical ion W 93723396, PEFar s°f
migraifeParbiysift bliflaroi € and triezof® e MPRIYt U &% HeatmenyTa

rﬁgﬂg{)tﬁor %gonl sts, for the treatnment of mgraine and
ot NEP et B PGB Rublicatiynyer 43120396 Profet todlisad HRHEE da0 triagole

| e B HT: gt btk i ot A5 8OL D 470
a- 3-oar

yl)bmyézmﬁgh o ﬂé\p&g?ﬁ,%%}%% ?@b ﬁFFF‘W"P@E'g&'( Zﬂﬁotmh?qih&- r
in thelPERE! ,,545%2%% -D%%FS?Q'%”‘%%‘F Bt Folrsthamataperise ot the SHTA, recaptor
J r 6¢eht Wé@i?@gérﬁ“@ﬁwﬁ Rl IPOtpre SBHT 1L Frcd i ARabarfidie sropean
oumapH Fhareetienyy2442264-252 ke 57 (1993). Internationa

Rategiationzt bhibmap iy \Onst 9, refers to
benzotfio RS i, edd- éfﬁ&lu er nei'IJ %Bg'%gd?fﬁﬁo‘ﬁr%ﬂ@st@éw-«fmm-
SRS b B89 rﬁs G .
lmatmgn{}aft are serot gt n=9* PI¥R ﬁ”ﬁnd“@?ﬂﬁaaeqtame@h% uSGf i e
ﬁ%faﬂf""?"rf’sf’ﬁés‘“"t PriggeiTPe Ftoke inghEn@ hypand@Rf, €SSi on,

R Broincgt ¢tok Bas BRGIHERWNES ion Tiziana
ChemiBgniszeoyissp! s hassglescr| b(ecdég_i%ﬁ.%g{ﬂrgg‘z"é'glra%ﬁ HUrtpeptalic
h]benz&((ile%u{h&ggl ‘?B-m%hgl?yﬁgr net al i FCYDD T driyaive, 529inpa1992)
9, as rezil 5(14' ﬁ' a r ??WS_'F'? €°% Rosiue o Beritcue ot a1, Compound

T3¢ INparatitaton.
b] benzo(d) | sot hi azol a-
structure bel ow. Benj
referred I n above ci
Compound 9 25 The aut hor
conpound accidentally and \gt
i npurity during the synt h&3i
| igands; as a par?sof devel opment of chiral
jn&%sﬁg%%?spl c bi het er4FIheE: Compewetphi nes. However,
as an iregaityl dufing hJ@:gg:}}{gs gcgv gﬁﬁﬁﬁmgjarﬁ%gédﬁ @Hngrﬂi n\f{e‘%ﬁi%ﬁ’?‘
' ; | mgme dimenc indofa ligands; as a part df,
devslopmant of chiral anisotropic bihetero

o- et Byl -5, 5' - di oxi de (see
i_@f al, Conpound 9, as
Ben incori at al;

%4 hesi zed t he above
pbt ai ned- as an
some dineric indole

aromatic diphosphines. However auth

. - . \ ors

have not mentionad any application with regard to the above compound

summary of the Inventlion: |
The present invention relatss to compounds of

sterevisomerz, jts radioisotopes,

general formula (1), its

B | . .{ts N-oxide, jts palymorphs, its pharmacsutically
p saits, its phannac:euhcally acceptable solvates, its useful bio-active

metabolites and any suitable combination of the above, |

The compounds of gansrsi formula (1) are as follows:

5
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wo 2('§Zi’ﬁézéeutl cally <acceptable salts, its PCT/IN2003/000393

phar maceuti cal |y acceptabl e solvates, its useful

bi o-active netabolites and any suitable conbination

of the above. The conpounds of general fornula (I) are

as follows: ARRCAtrlgr- -i L_r-Rss R4 SHRR2YS WO

2004/ 055026 RET/ | I\I20é1000393 RE* ner/él For mul a (1)
wherein A may or -SO2-; 5

Rir R2, R3, R4, . RS ROe Rll R1 R13, R14and
[ t and é&R&eh i pendent |y

, ®nin, perhal oal kyl,

ro, cyano, fornyl,

unsybst it ut ed

represent Rydrog
per hal oal koxy,
am di no, guani di
groups sel ected gyom | i ndar
(C2-C12) al kenyl, (C2-CoZ
(C3-C7) cycl oal kenyl, bicycl oal
(C1-CSs2) al koxy, cycl o(C3-C7)al
aral kyi ; aral koxy, heterocycl i

het erocycl yl al kyl , heteroaral Kl , heteroaryl oxy,

het er oar al koxy, het(e@m-yurgthﬁili(m oxy, acyl, acyl oxy,

nefiith IV o PREGh gy ol Ryl am oy - aryl i no
aryl oxycar bonyl ar al koxycar bonyl , '
R RERETRENEL AR R B, okl e O SO anc

eachd| aidepémﬂamlgalriewaseaﬂ khydragdty | ,haaigbéhoxuﬁd kythio, perhaloalkyl
T T g —

unsudrstiiukad gvopparéem;dcaﬂmmdlneaﬁbmmtmmﬂmzmyl (Cz—C1z)alkenyl

o SR RIS o Sl SR, 3 BBy
(C-r@;émmwnocycidﬂwf:@wdoaw rmgl caylb@(yhrag(yamaehuamj | lﬁe&erocyciyl
vat i ves ic . acgids and its, derivatives
el o PEET R AR | Rl | SR chdeBRmion,
hetegwccyum;all{yldo@ Riacggn %Eﬁom Eﬁylgm%gm mdihbaR@laﬁm‘bh R‘kiizﬂﬁylﬁﬁmo
or, an or an t oget her wit ar bon
arylg‘rﬁg)ns d'aWZa]"@HO’t hef@“’ﬂa’QWaché”ékq’fg rg%qylln a ﬁ“ﬁ%"y&?m&"yl'
aralm»ycanbubﬁlr Sﬂeterdggclylamb@fdohyl Ciadtedaiioxgcarbosyl0 rhyﬁﬂb@alkyi
nds . a 0 nt ai n| n
s R BR T, BRI S R oo
aralk@qdaﬂwr'('j alkylthie | eimdamyi araikos@eévmlafwarmns otarwiﬂ@bhmoaﬁammo
t eroat ons; or a

aral RN O c A BBRCABIETIE. uhi CHRYHE)oRonyiamin,
dlalmlamltbedrbniﬁylaﬁMGnaa(yldmﬁlalﬂot ﬂkﬁgu@rﬁﬂmmmm% dmitino, hydrazino,
hvd | onal | y cont.ai njn one or nore doubl e bonds an

y 5‘5&!’ AOHARP ‘{Pf%‘w i6 Ay %‘%H% dghvagiyRse SHEQMF G5id8 And its derivatives,
phosphoric acid and its derivatives; or the adjacent groups fike Ry and Ry or R; and R
or Rz and Ry or Rg and R; or Ry and R or Rg and Rg together with carbon atoms to
which they are attached may form a five or a six membered ring, optionally containing

(C3-C7) cycl oal kyl ,
bi cycl oal kenyl, 10

one or more double | bonds and optionally contamlng one or_more heteroatoms
selected from “Oxygen®, “Nitrogen”, "Sulfur” or “Selenium” and comblnatlons of double
bond and heteroatoms; or optionally Ry; and Ry, together with the carbon atoms to
which they afe attached may form a three fo six membered ring, optionally containing
one or more double bonds and optionally containing one or more heteroatoms

selected from “Oxygen”, "Nitrogen”, "Sulfur’ or “Selenium” and combinations of double
6
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selected from"Oxygen", "N trogen", "Sulfur" or
"Sel eni unf’ and conbi nations of double N6 1 4 SEP 2t
WD 2004/ 0551026 PCT/t N2003/ 000393 bond and
WO 2Md08398%t ons; or optionally either RL1 or RIPCTNZHO¥HAY393
formbond with either - R16 or RL7 to forma 5, 6 or
7- menbered heterocyclic ring, which may be further
substituted with R14 and R15,, and may have either one,
bond antchaderoaiimes od ophdreatip @itter;, RRLB R, R ama)y iR bopy Vi either

‘R or S8R Oonl 4 beleent 7and-BaRh s&g@;&eﬁn GRS Ry

substitute unsu ute
substittiegrwith Reanddlis, Bndmedehbve @khel@l@) tvcken three double bonds

R Ry RO e 37 BB B s R BT fesents

Hydrowrylsubavtateldytpr umbetﬂ@fari}groumea&éeamyfmw lrielay br branched (Cqr-
Ci2) auadPt '(@” ;t‘ir o%gﬁ%ﬁ %‘tﬁnjg aYMnyQ etad Nehc éﬁ?ﬁn@f %?T%aﬁggc}&ﬁ%nyl

blcycl%%ral@y@qmi&erw! nfyl, maltsﬁ helgraseylf beterayciialig ioptiorally R

along %iﬁﬁheﬁﬁé} RNAoRRY; aA89he ]bglo Yo dtaY Stofilst H‘%F/ B a tSW% 8f 7-

hree doubl e bonds; and I's an I ntegef ranging from
membfretdohﬂieﬂmélr%ﬁlmg twhiche mauche orhemsubstitutsd with Reepne Sentasd

| may hg@é[eﬁﬁergj ?ﬁo (l)l]tﬁl%%rdogl[)letﬁ(ﬁ . Partial list of such

oun ener al ormi is as foll ows:
n”is gou(tagem rengipg ﬁtqm;flag i4n wheggin the carbon chains which “n” represents

-mayﬂé%tlﬂx}hne%rbhb.%n?ﬁe@za i ndeno[ 2, 1- a] i ndene- 5, 5- di oxi de;

Brom o-10 met h y p| era2|
Partigl list of sughgempounds sf g ah pan(ly is as.fallowsione- 5, 5-
101 4%bﬁ@lp1ﬂer§lh qtﬁ’mleth 1}-5- :a-4b—asa-mderho[2 - qudene-S 5-dioxi
pi perazin g/ azb. 1 'ndenol 2
1- qumoapr(ﬁmgylgipemlru‘l-@;%naﬁyl) -thia-4b-aza-indeno[2, 1-ajindene-5,5-
diéxi@&-ono- | 0- (4- net hyl pi per azi n-1-yl met hyl ) - 5- t hi a- 4b- az
a- i ndenoj 2, 1-a] i ndene-5, 5- 20_di oxi de;
1-Ghigrerif- ﬂn%thyiﬁ@pmnrp‘i-a@m%ﬂm iﬂyiﬁ-ﬁbﬁﬁ?ﬂ')dei)oi?lﬂ -glinglengFeb-
dmk,ageno[z 1-a]indene-5,5 dioxide hydrochl oride salt; J
Met hoxy- 10- ( 4- met hyl pi per azi n-1 | met hyl ) -5-thia- 4b—
2 SoImp Oy PP A E B Bl ALz admAembive]-ABpRne-5.6-
didxigd- net hyl pi perazi n- 1-yl met hyl ) - 5-t hi a- 4b- aza-
benzo[ 4, 5] pent al eno[ 1, 2- b] napht hal ene- 5, 5- di-oxi de;
2-Brempoiydmetyloineragin &ﬁf@%ﬂ?ﬁ thiayiprazetigaenof?, 1-iadens-55-
dnéi‘idlerl‘\@ﬁf&h%r@é%]ahndene , 5- di oxi de; ’
met hyl’- 1 0- (4- mathyl pi perazin-1
2;?\{\%94%%/9 (45 mqm}gptpgaa@at-ylmgwa-[sg ip-4b-aza-indenof2, 1-alindene-
5,5-dioxide;

2-Methoxy-12-(4-methylpiperazin-1-ylmethyi)-5-thia-4b-aza-
“benzo[4,5]pentalenc{1,2-bjnaphthalene-5,5-dioxide;

2-Ethoxy-10-(4-methyipiperazin-1-yimethyl)-5-thia-4b-aza-indeno[2, 1—a]indene-—5 5-
dioxide;

2-Ethoxy-8-methyl-10-(4-methylpiperazin-1-ylmethyl)-5-thia-4b-aza-indeno[2,1-
ajindene-5,5-dioxide;

2-Benzyloxy-10- (4-methy|p|perazm-1-y{memyl)-S-thla-4b—aza~ |ndeno[2 1-ajindene-
- -5;5-dioxide; o

2-Cyclopentyloxy-10-(4-methylpiperazin-1 -yimethyi)—S—thia—4b-aza— indeno[2,1-
ajindene-5,5-dioxide;

2-Cyclohexyloxy-1 0—(4-methylpiperazin-1-yimethy'I)-S;thia—4b-aza—indeno[2,1-
alindene-5,5-dioxide; -
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30 aj i ndene-5, 5-di oxi de; | 145
2- Benzyl oxy-10- (4- et hyl pi perazi n-1-ynet hyl ) -5-thi a-4b
-aza- indeno[ 2, 1-a]indene- -5;5-dioxide;

WO 2048582 pent y| oxy- 10- (4- met hyl pi per azi n- 1- ynBERYN0BR00HH3

I a-4b-aza- indeno[ 2, 1- a]indene-5,5-dioxide; 35

2- Cycl ohexyl oxy- 10- (4- met hyl pi perazi n-1-yl nmethyl)-5-th

i a- 4b- aza-i ndeno[ 2, 1- a]indene-5,5-dioxide; 7 14 S

By WMEW#)&BBOI)Z@]G}EP@I(Hﬂeb&%ﬂﬂﬁ/y?ﬁlﬂ&ﬁ)%—thia-tib—az&indeI:}ol[Z 1-
= (EUL an- 2- t hoxy) - 10- (4- - et hyl pi per azi n-1-yi net hy

%llr&j?{‘i%i%gb: ﬁ't?iy(faaga-i ndeno[ 2, 1- aj i ndene-5, 5-di oxi de;

1.238- Brchi¢roHllOetemethylpiperazin-1-ylmethyl)-5-thia-4b-aza-indenof2, 1-

- [E j perazin-1-yl net hyl )-5-thi a- 4b- aza-i ndeno]
%ﬁr(f%”gﬁ%lé’%@gs 5- di oxi de; 5
2:,883lmaﬂmmeb()y@dl[-r@emmi;?rﬁzéﬁ-piymwm)amma-gbmhh}de)m@;{-Ihi a
z i 2, 1- a]indene-5.5-di oxi de;
ﬁﬁ%@%’%gﬁ[@oxy- 10- ( 4- et hyl pi per azin- 1-yi methyl .)-5
2ttpaodhmetwxyi@dnoi@hiipipajazin-rgerttel)S-thk-d4h-axa-telzno2, 1-
§F,I,\@etnlg* y"'df"%‘ 4- et hyl pi perazi n-1-yl nmet hyl ) - 5- Chi a- 4b-
aza- 1 ndeno| 2, 1I-a] i ndene- 10 5, 5-di oxi de; 8- Met hoxy- |
§=-Nethexat H9-(pmedndpiperatinyi-yimetyl) b-tbiacti-azadibderr2 [ refiadehe-
2,clgiglshadéne- 5, 5-di oxi de hydrochloride salt; 8-1 sop
ro poxy-10-(4-methyl piperazin-1-yl .
SeviefppXy-50-(hrimetiatipiperazinfidgmeft@l)-b-thia-4idaza-indencf2, 1-ajindene-

5218 LkiGA ! 1 : .
%%?lgiﬁgéggﬁ%){:ﬁlépdigalh met hyl pi perazi n-1-yl met hyl ) - 5-t
BrlsorrpperyalQ-fametivinidsrazin- 1ivirdetopip58hiaStbehzaxindieof2, 1-alindene-
% Mabhyb- | 0- (4- met hyl pi perazin-| -yl methyl)-5-thia-4b-a
za- i ndeno[ 2, 1-a] i ndene-5, 5- di oxi de; (RS)
&-Rremey-meghyHi0¢(4-methyipippiapior trylimettiyl)ya-thist-fy-eka-Hideho(@; 4

-ﬁg@}]- I _eqqtg[i .1- 20 a]i ndene-5, 5-di oxi de; (RS)
kZaazhl\/let éog’g- iO-%“I- (4- et hyl pi perazin-1-yl)ethyl]-5-thia-
AoMathyl-10nife ey iiperatinricdme thel) 5-thiaetb-al-ind@BY 2, 1-alindene-5,5-

Bk - 8- met hoxy-10-[| - (4- net hyl pi perazin-1-yl)thyl]-
.5-thi'a-4b-aza- indeno[ 2, 1-a]i ndene-5,5-d ioxide; 25
(RS) 8-Methyl-10-[1-(4-methylpiperazin-1-yl)ethyl}-5-thia-4b-aza-indeno[2,1-
]a]ihfér(éslg?cﬁ@%é(’ 5, 5- di oxo- 5H 506-t hi a- 4b- aza- i ndeno[ 2,
1-alinden-1T0- "

(RS 2-Methoxy-10-{1-(4-methylpiperazin-1-yl)ethyl}-5-thia-4b-aza-indeno[2,1-
alindene-5,5-dioxide;

(RS) 2-Bromo-8-methoxy-10-[1-(4-methylpiperazin-i-yl)ethyi}-5-thia-4b-aza-

indeno[2,1-alindene-5,5-dioxide;

(RS) -1-[4-(8-Methoxy-5,5-dioxo-5H-506-thia-4b-aza-indeno[2, -ajinden-10-
yimethyl)-2-methylpiperazin-1-yllethanone; _
10-(4-Pyridin-2-yl-piperazin-1-yimethyl)-5-thia-4b-aza-indeno[2, 1-alindene-5,5-
dioxide;

8-Methoxy—1 O~(4—pyridin-2—yi~piperazin~1-ylmethyl)-S-thia-4b-aza-indeno[z, 1-
alindene-5,5-dioxide; ‘

2-1sopropoxy-10-(4-benzoylpiperazin-1-ylmethyl)-5-thia-4b-aza-indenof2,1-

- -alindene-5;5-dioxide; - - - - - R

2-(Furan-2-yimethoxy)-10-(4-benzoyipiperazin-1-yimethyl)-5-thia-4b-aza-
indenof2,1-ajindene-5,5-dioxide;
10-(4-Benzylpiperazin-1-yimethyl)-8-methyl-5-thia-4b-aza-indeno[2, 1-alindene-5,5-
dioxide;
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yl met hyl ) -2-neth
10-(4-Pyridin-2

-yl met hyl ) - 5-t hi a- 4b- aza-i ndeno[ 2, 1- a] i ndene- 5, 5-
WO 280445 rere ; PCT/IN2003/000393
8- Met hoxy- 10- (4- py(di n-2-yl - pi perazin-1-yl nmethyl)-5-th
i a- 4b-aza-i ndeno[ 2, 1- 30 a]i ndene-5, 5-di oxi de;
2- | sopropoxy-| 0- (4-benzoyl pi perazin-1-ylmethyl)-5-thia

10 B8z 8RRl 2yidietril) o eme xRt fnidlisgzd -
Z@Fur%;]mg&y I m e)t‘ hgxr?))- 10- (4- enz’oy pZ findénof2,1-ajindene

P4%:n- 1- yI met hyl ) - 5- t hi a- 4b- aza-
ZJM&I%}@PK)» paﬂdzrﬂmdﬁplﬂwe%y'isdh@%%a iRdenof2,1-alindene-5,5-dioxide:

Jr H%‘é’f Benz I | pera
2157 ?féf—lﬂ |¥‘518ffwl a4l Againnigeniz; alindgrerfuene-
dlﬁxﬂe d| OX| de 8 1 4 SEP 2Ws WD 2004/ 055026

000393

O i RRA o B B Ly Ao dlorserodgnof { Aladans-
Sﬁaﬁaxmé;deno[z | -a]indene- 5,5-dioxide;
1? é{v% g%)agn e gxygég%té@&-% t|>-.:=\25a }nglego{%tal e?]lzn%iehg %esr]o .
d&xihs;ppr opoXxy- 10 pi perazin-1

I 4b- d 2, d
10[)165%0@3 %ghﬁ%Q\@ég%?ﬂg@ﬁ§§[§) @d@l 18 %tnv'i vim
{‘eu]m;elzeﬁart hlﬁpﬁmﬁﬂhlawo[ 2.1-a]indene- 5, 5-di oxi de;
BdtgroM R iSRS i e tenois |
a@ig?é?dzﬁgfbﬁdé Qng 2,1l d 10- yl nmet hyl )
i a ndeno i nden | -

O e AR e e e - i Aresiisgnof2. -
alindértk-5, 5-dioxide;

I azepan- 1-vyl net hyl ) - 2- met hoxy- 5-t hi a- 4b-aza-i ndeno[ 2, 1
9 a]indene-5, 5-di oxi de; and

a std@olsémies 0pr apydlyrh fﬂ] oF %ﬁg%ﬁa&e orbir2iba -of - éﬂ%ﬁv@oé%h%s a

| pi perazin-1-yl | et hanone;

aza-i ndenol-2 al i ndene-5, 5-di oxi de; or

“**fog?'ér%ﬁ?%&ﬁéfﬁoﬂoﬁ BOS&F%uﬁﬁr}s‘ﬁ cwpw i thgbnirogen oxids;
phamfamummy @Bcaltalnib @Y ob theltorfpoand, Thd hiiBE8En BXEor the prodrug;
el ﬁ rodrgg_té)f t he congound or the nitro
or aoﬁ??fi ‘3[ b‘ﬁ CE‘EPPV‘daé "eb‘lt‘é?@fa@ ids Be R ”9 or the
phamatﬁm{yabtaammésgmen oxi de, or the prodrug; 20 or a
ound, the nitrogen

ox:T g p%ﬁ%gt 5&8@?%@3‘6‘? reﬁq{gs o tﬂg numefous processes for preparing the

compounds of the general formula (1) its stereocisomers, its radlmsotopes its N-oxide,
its polymorphs, its pharmaceutlcally acceptable salts, its pharmaceutically acceptabte
solvates, its useful bioactive metabolites and any suitable combination of above.

In the case of the compounds of general formula (1), where tautomerism may
exist, the present invention relates to all of the possible tautomeric forms and the
possible mixture thereof. ,

The present invention also relates to the sterecisomers, which as a rule are
obtained as racemates that can be separated into the optically active- isomers in a
manner known per se. .

The present mventlon also reiates toradio-labeled isotopes, which-are identical
to those defined in the general formula (1), but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the atomic
mass or mass number found usually in nature. Examples of isotopes that can be

incorporated into compounds of the invention include isotopes of hydrogen, carbon,

9
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phar maceut i cal | y acceptable salt. The present 14 sgp 2005

invention also relates to the nunmerous processes for
V\%%Rﬂﬂhﬂ% the conmpounds of the general formula (1)
its Stareoi i somers, its radioi sotopes, its N oxPOEIN2003/000393
its polynorphs, its pharmaceutically acceptable salts,
its pharmaceutically acceptable 25 solvates, its
useful bioactive nmetabolites and any suitable
NIEOIRSY YR Biosabouse, ﬂumrtehecmme afd.ddwe:r@mméoun&&npécn.t.um

-ex@fipfiad bl opmaangl s vmgrea ”s magnx% 316X535t
S

I_{‘)jr esent 1 nvention'relaté&s o sfol @ m' and .
%6t GABPPEdso Orsgenwdalt h‘mmuﬁms@ bls ed@sdﬁbelcﬂ edrli®r @8htaining the
afdiRenPriesaN s rel at
e R N
BAEMPRs that can be separ at ed into the optically
act i MethbSERY & i BomBERRNRT per_se. . The present
i nvention al so relates taradio 98%@%' f?”a“' s Spreining geometric
ISQIAF D Hlechipermiinveation rafates sl Qfetﬁeseegﬂzomtrtmmrgenﬁer al ,
for rftﬂe’ite(‘rila)‘ itd é bRibet o
inale ‘gl | aced yn agﬁgt gﬁﬁg@?%gﬂaah g‘%tg'ﬁnoé“ g?t Ifagtone of
& HBTtgeE dp e cpmBAYNdseofaganerat f&mufme)s (@g m&; or di-oxide).

- Thwmgelf AeNE- ki ! thdly bR Yk igle %Ei&ﬁ'aé L soto

ﬂ can be incor porat ad"1 Ato 1SgMef pea ixture of 20
Pgs W@ﬂ't'F%Eﬁsr{elmoemwwmpfeewmmmoggmx,m,b%mg ok mixture

) ofsm@me\é@dwggﬁ@ e)rogen oxygen, phosphorus,

fluo chl ori ne, brom ne and mrecniti um

exen%‘l‘ Pa?"ee Wazﬁpﬂceﬂv @ECQDtabIQQCIﬁLIBﬁdltI]JB N,altiEanod:E&;nds of the
geh@fal ORI Th e ounds of

\gq{ger al for(r)ml Ebe}?:%pa éfcr ?gae%‘%ear T‘S}e% rﬂ‘?‘?‘r'&ds of this
in lon % those h‘@h@@“l@@t@ﬁ@@cum@dmn@ahf rlnalacr[éso p&its &ntaining
pmﬂ“am'e@‘m QE&F%SI@' Mibhe SERP%sChe ?1 !ﬁiﬂﬁtﬁ] Eyitsrobromide

case of the conpounds  of genera

hyggﬁ?(yg?,, wgatfe(ﬁ\&g@te, bisuffgienphpsphate eaqul phemhateweﬁietat@ Niactate,
c:tfﬁbata@&i tcﬂra?é' té?‘frafehe& rtgaqg m;h&h atesﬁ{amgeaﬁ%e ra%, i @Hconate'

htrogen oxi de" or er's
SgGFhafpte, hnzogige f@ﬁth&ﬂﬁ%llfmbtem&ﬂnw@eniﬁmate tb@xe&@ﬁé@ﬂfﬁﬁﬁe p-

toltihegaAER! phfidtd and b t&t% Bham{gggﬁtlcgg QC@%I%SQES formmg part

e nltro en nono- oxi eS m
Of;g'aé TveBiRT aedoiREFeb o defmebting iofted o pesitoivensl

| SONBYif
; E:ZIb(ne:pi‘garrmgéﬁ%ﬁ%Xdéﬁy 'é@cegjﬁabi ﬁ'é é%gtlogn?lt& q'ﬂzcampalénds of the
9‘%\ fpﬁjr Qgadl cagube prenarerhaf ttuacafmemmrbyecaecepttcam@nds of this

o { oy i o oo dB B Ruchlony e 0 om et sergaining

P'%%B%H'&@"yoﬁmﬁﬁt@le astionaveash ies hitiinm, sddnxn wmasdnrﬁ d=iium and

agiesigx| C i d.sa n s e
:I%griﬁ a@rﬁ. nsgﬁ%hg"rfnad%g‘f"ggu cb%?{e%/ e ep%l gingn, gﬁqgmng,ucgluamdlne

2PPfRMIRd r haliner |tm§neth§mmebamin the, hke ammonium or substituted
ammonium salts.

Pharmaceutically acceptable salts forming part of this invention are intended to
define but not limited to the above list.,”

In addition, pharmaceutically acceptable salts of the compound of formula (1)
can be“obtained'by‘bonvening'derivatives which have- tertiary -amino groups: into the-
corresponding quarternary ammonium salts in the methods known in the literature by
using quarternizing agents. Possible quarternizing agents are, for example, alkyl
halides such as methyl iodide, ethyl bromide and n-propyl chioride, including arylalkyl
halides such as benzyl chloride or 2-phenylethyl bromide.
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- hydrol odide, nitrate, sulfate, bisulfate, phosphate,

aci d phosphate, acetate, lactate, citrate, aci d
tartrate, bitartrate, succinate, nale
Wﬁ il }BB?D%G gl uconate, saccharate, benzoate, PR s00s/000393
nmet hanesul f onat e, et hanesul fonate, benezenesul f onat e,
p 20 tol unesul fonate, pal npate and oxat ate.
Phar rraceuti cally acceptable salts formng part of
thi s '} fRreaddiim érl’-b“\%ﬂﬁﬁ%é@li)rta@cemamﬁe‘-amjtothemtsalts aiet iedluded in

- thDInBRLICRDIMEY hk§ kel és@@t'eﬁnéﬂ“ﬁé% Flé'gnhl‘?fﬁ:la idn Qﬁﬁ? QBI%BOSnds in

base addition salts of conpounds o

- ey Pepatalqny) ot sihepesaiiee ;9& re dhe fidartificationr @mfb ﬁhﬁl@n@dzamnd of the

c@ﬁmaoumcdSr iaferBdistesi Nvention are those which form
non-t ‘ﬁ?j}base addition salts, includes, salts

cont a miscyficphnacreriabla 1a)ts of cappaiids of st () may exists
aSlelvaiss, lsltnbsl mlthﬁmiéru MetiRMoR EHAB dﬁﬁétﬁvlfé%%ﬂie ethyl acetate,

esi u salts of anlc bases such as sin
TR MRincdene.ch Siusanan aiores PRSradghe source of such

:iomaltmbdimha: fremanéd sbh@nt' df leBistaRFEBSH, HRefdnt %ﬁtsbkﬂéﬁﬂgreparatlon or
accept abl e sal

_ t . Pharnmaceutically
. %m{%ﬁ%mﬂa?rt aferfiigus 10 A¥eh UG Sch wPkAEs are @Jlthm\othe scope of

thisfimvestibatt not limted to the above list. in addition,
phar ngceut i cal lafﬁ acceptable salts of the conpound

of
f or mul "% P¥§tcaglsg gncorgpasses g Rhgymaessicallytacegptable prodrugs of
tue rdovaolnés oltties forfiRiee (). t R Ipkddliyy is aNarGe vﬂf&uﬁés bb&‘i Q:hemlcally

orrespondi ng quarternary amoni umsalts I n

t? ﬂ%@ ang HB%L] be bi &ﬁalcplilyt @ra&‘gtm &t the, sitg, of ggtion, but which may be
dnwdi@:r at mdﬂlﬁledgﬁ)nbﬁe d?Qﬁ&bk&rﬁ AHE b?"oﬂie? 'lﬁlglveq%%e%ses to the
are,E ?ﬁngg a 35 halldes such as hyl
RSt 1 PBABIg ﬂ@%BaYP B difgront @ 'Pﬁrmap@lﬁneﬂc profile than the
parenty deerrajahﬁg yéaﬁ-héw labsorptidrl EferdddC e Snik@RAY lepfhibiRil, d Setter salt
Q hen | % %/ brom de. PCT/1 N2003/ 00039 110
%EB%‘&%@%%’E ) o838 kmmeve Restsonls GERIhe @nIngieass in the plasma
Teadidlift: fonexammla)arrgrp;c@w s@@ﬂ dménﬁ’ééq: ﬁﬂb@i@éﬂ%n@. @Hdiu%e A& Fwing:
salts are,inclu i,nventi on. gk serve

as i nteMsdi%if (ﬁ? ﬁer{vﬁg"‘?qu"?‘?h Ray P%ﬁ‘eé’?eq e%@'ﬁﬁ@%ﬁﬂ@ases

in tﬁe qmpﬁ@aer\ﬁmbl@ma?fbebe@sz%@'bty%peéiﬁc br"hdnhébecf ic proteases; or
|dent t| on gh% characterization of the onpounds

detiries nat sEaimplRis shes o ol gty ﬂﬁ@e@bmamb@ne selection

sal t sofcﬁ prAMRPTH Br afmddidiiradiid Yori@Yr €Xi st's
as’ sol vat es, ﬁuch as W|th vvater met hanol , et hanol ,

di met AvIF Y SEIRRAIONOf {J0 Sghovat e,  and the Iike.
M xt uceﬁv@fttoﬁaﬂqiroﬁéﬂdt@é Y tASeladivA 40Q ﬂ?é;%i‘éﬁcﬁfjof 5 ble prodrug
§ ?? é_{%c solvate can_be fromthe 'sol vent
FUSHNES "f‘f? sgibed: i &ample: i H.funggprdeResign @wpdm@n('l 985).

or chysthal ldspati on, thel pRrAMAN rivbhtRinS cbﬁgﬁéé%h of %Y Vpﬁ{éhnaceutlcal
Such solvates are within the scope of
FRRRPRI), containing at least one of the compounds of the general formula (1), their
derivatives, their analogs, their derivatives, their sterecisomers, their polymorphs, their
pharmaceutically acceptable salts, their pharmaceutically acceptable solvates thereof
as an active ingredient, together with pharmaceutically employed carriers, auxiliaries
and the like. '

~-An effective amount of a compound of general formula (I) or its salt is used for
producing medicaments of the present invention, along with conventional
pharmaceutical auxiliaries, carriers and additives. ‘
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The invention al so enconpasses the pharmaceutically
acceptabl e prodrugs of the conpounds of the formula
%% A prodlug is a drug which has been chemcally

WO H8415Y%d and may be bi ol ogical ly in- active #CTVieH®ESINE93
of action, but which may be degraded 'or nodified by
one or nore enzymatic or other in-vivo processes to
the 15 parent form This prodrug should have a

di fFrer enesgphamvactsn rtdd GelBteaf itd ethEh%ﬂaﬁﬁ?ceuf?ﬁu?macceptame
Conﬁjbgphhg %iSL er absorﬁtl on across the
NG e, govl the v plPpem compowsisasd ¢anypositions in

medmdeor [ rrproved system c stability (an increase in the

pl agm for exanple). Typically, such

chen1caP"ﬁ%Hn4|8§@FBW?!‘Hﬂrgﬂggﬂﬁe ﬁbFW@Q%ﬁgaﬁiUS@@ténthe
treafmeninanié atepropiatiaxiest Whedhiaiioh ywigeit! RayashdRY o 5167 gétglﬁy is
desftbg! 1 pases; 20 2. peptides which may be recognize

speci fic or non-specific proteases; or 3. derivatives

chThoac:ommuumSe oatgeaersl tremteda @@tdafomsg Hvlegtgih rﬁgéé’:eraéﬁu? in the
trea‘?@r r'r?ntcatdg‘r? szr%érr@ )§ gliltg %W Wherpin rgodulation f @qelatonlg activity is
des@edvent i onal procedures for the sel ection and

fs SyiLable 25 d t
Geertd neliBfis 3gkBRal ke (et ek gie sRet n the

tregsmentang¥ or pfbeﬁﬁajxns ofa ﬁbzﬁtﬁtﬁorﬂﬁlﬁ@éiﬁ b ciABn RE PN bnd melatonin

act:\/i‘i%?gf\rﬁgﬁegP'H) ﬁlfeggs of a pharmaceutical conposition,

ont t one of the conpounds of the
genﬁ%bfeﬁenmmt!@ﬂbrowdeelf@r usaefitvatdmSsiinds BEGEneral formula o

e eriva helr st ereol soners, their
2o e r1F i Tiachi o s recpomeniaoRBiecpeanta use in
1Ih*’:‘t fiedtmeph ardhoe L;bmpWI:hx?s af CRPERDIONS istideds dURR" 89T psibhosis,

di { t.h th
oo SRS, SR A St o forier

m:graigel héalache - -dﬁrg @cfdemblhVeonﬂfmwtdlﬁfrd%s?%%ﬁﬁﬁdofjxsorders
ts salt is used for- producing

hyp(rar}g%ﬁ%gﬁrfe ng {4,5 %(Jet ab‘l"baé‘g PGSRy EGr YRS, g\cgwtsm,tmﬁmc attacks,

obsessivenbinpniive miarrmeumr@ad;b:@ts%éslggéun%ﬁnalﬁnéér IS @feddian

jti S, 11 14 SEP2 WD 2004
v | R R ot TP s ARDSASFardiapass Aeragge elated

cogndiiveh deglimar rﬁﬁmelut (thinth%n agém;&m@ hba@ord@@”ﬂ?ﬁé:ﬁttﬂﬁl? S)éndrome)
. | an e use O ese conmpoun
wltt‘?cﬁlg\sv%lst? %ﬁég n&senwp(ﬁsn@ca*f‘ﬁee@éﬂ?ioﬂ'ﬁ@l@eoﬁ‘"‘bmodiazepmes

parﬂ@ﬂttaﬂa (ahﬂ atdo dibdriersnys3btizen vﬁ[t‘ﬁs;blﬁﬁﬁ#ﬁudanaﬁd\zﬁ or ﬁead injury
ere

sty s 3 i cBfors wherd tawsiaredow vrdoasdepe eteionin
levelb hgaaaﬁhsahafr oenabtainéd In %S%Mf%dtéb@%él@ﬁsﬁéﬁx&%ﬁgka diBs in
voul i ghs” s eson Secop derswpe y s

yis

Compounds of the invention are further expected to be of use in the treatment -
of mild cognitive impairment.and other neurodegenerative disorders like Alzheimer's
disease, Parkinsonism and Huntington's chorea.

The compounds of the invention are also expected to be of use in the treatment
of certain GI (Gastrolntestlnal) disorders such as IBS (irritable bowel syndrome) or
chemotherapy indliced emigsis? ~~— = = ~ - -« - - - - ST

The compounds of the invention are also expected to be of use in the
modulation of eating behavior and these compounds can also be used to reduce
morbidity and mortality associated wifh the exces§ weight. |
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desired. 10 The conpounds of general formula (1) of

this invention are useful in the treatnent and/ or

rophyl axi s of a condition wherein nodul ati on of 5-HT
-W(g?l‘li“’ﬂ%ﬂ“é‘t onin activities gives desired effedtCI/N@3/000393

present invention provides for use of the conpounds of

general fornmula (lI) "~according to above, for the

manuf acture of the medi canents for the potential use

I@&ﬁ;_g{]f Rreeentrieantien tprauidts ami@P iy | tA itr‘éa@r_ﬁer@%?taaf\ﬁ}?an or a
: as_ps i s, paraphrenia, anxiety,
andepr_eg i o%ﬁﬁﬁ%ﬁjﬁgmscﬁ%i%%ﬁ%rﬁ?f&ﬁ ﬁ’ﬂgbgﬁ%r 8RXielyy gepression,
cogy ey gisordersi @%issiee—hemdalshel,d_iedmmgg,aﬂ@iréihé PBadache, cognitive
004 4050 3 o RSP B LR o, Ao
(AHiERo| Pesirienp a hivoerctidtyk sDisomlby e SpérvenaliyDUbSI¥®,  psychosis
dirsasder {.al 0gj normal ities and _ '
e oSN IR Gt o
withdeaye! frop drugj abbiae suelhds ageaine |atitad!, niagné taha ®enzodiazepines,
grcl & Al Lention | ci.ent Disorder/ o
Pawpertghg:tkis.,vi[)???g%g@gi%l) | a%&@%l‘gﬁ wa PR AV, Spxiolytic,
OsIIPATOSE. deheiie  stiokealovter thiecidki o SHDE in young infants with low

en@@@@fﬁﬂlls aﬁ%@;}m&?ﬁ ' !g\ﬁé?%afe {@&Jcﬁ(gr%f Z%Iaggnodnﬁ,‘l :ﬁggg ic.ﬁs;)ﬂrrtg?% S(including

_assoclated wth rau }
difyieaness of Girerstiarh ytivn) @ud atsoatisuliiérs aissosiéted avithh§gifal trauma

are SRI9IRRRA LN.22 | evel efits. may be
bt ré?‘%é‘e% Y el & o@é%eggﬁlg?'o ?'E?O‘f”.i%t?g '@Ppm,gfe further
expreiedita by ovingsd it dive dreatrapntodiu atiidocognitive Uiapan@RE and other

efih | 0 he_inyention are i ;
P e by IR BLs fitSaact FaRnsPsft ancyuntington's
chafsad cogni tive inpairnment.and ot her neurodegenerative

di sofle ' epaer. s .. di sease,  Rarkinsopi sm and

Hunt i ngP%ﬁbgﬁgﬁ%@. élgg p]vﬁ\gd%so%ﬂgﬁtﬁag ol mpﬂg,la 04, arfty @R/ or
mejptony regepippbelian dasirbd indertairecdsast he treat nent  of

cer t@d ' i nal i sorders. such.as | BS . )
oSt 04 B AN PR S5 AT FEhSpaon i
othigrgdiagmaqeidicaloagsotm duclo s tdpo-B/MV Erithibitorsr MCRIS Bgonists, CCK-A
t [ ulatian of eatlng .
AR Rk, et e, MG 08) S50 arori
receioG: @goggtWQpamming 2geaisiyr trelanbyytastimaladiie chokinbhe t RReptor
arBNGRS Scflibbig 17 W.000-31,055026 CT/ 1N200S/ 000303,

The present invention provi I 1 Bnceftating hormone
aniagaaists nleptins, aleptimeanalogsa leptini reabptou igewistss whaf@ii Atagonists,

Iipéaé@ mh%@ibﬂm%n‘lﬁgﬁﬂfsg.eh?%%ﬁ% ifjg-,sf arﬁgé(oln?stté/, 'thyromimetic agents,

epressi on,  convulsi ve
debydespiandrastarpng sorv @ndioger thereaf, giugoiri@ida agonists or

it ' . 0. Alzhei ' [
S 14 yp BAoh 30T, B i o,
g!wgoafilbﬁmelalﬁ@&eﬂ ﬁette?ptdrtagoﬁismp biﬂﬁly_)neuﬂﬁbﬁﬁigﬁtnitér}é. AGRPs {human
| r aphr eni. sychotj c
T T e e et O

ordeyernse @genists, neuromedin U receptor agonists, and the like, in a therapeutically

| effective amount via a suitable pharmaceutical compaosition, to achieve the desired

effect in mammals as well as humans.

"7 "The phrase “pharma’céutiéélly a‘éceptablé“' indicates that-the" substance- or- -
composition must be compatible chemically andfor toxicologically, with the other
ingredients comprising a formulation, and/or the mammal being treated therewith.

The terms “treating”, "treat", or "treatment" embrace all the meanings such as
preventative, prophylactic and palliative.
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25

wi t hdrawal from drug abuse such as cocai ne, ethanol
ni coti ne and benzodi azepi nes, panic attacks,

ol ogi cal abnormalities, circadian r
“K)gﬂfﬁgQgilc oSt eopor osi s, i scheni ¢ st roke, q*%ﬂ@?“?ﬁ&”“‘
risk of SIDS in young infants with [ ow 10 endogenous

nmel atonin | evels, reproduction, glaucoma, sleep
dIS rders (|nclud| di sturbances of Grcadian
PR EOBPRH ISRt SHETITS dnlp s SResHiRaly Tdentitied

. othdrﬁv%lémfeﬁﬁ GomPbul@Ast FotdnUiz¥ (5 UftFogeh ods QC‘E.@@&%M%MQS of the

further expected

unds. of the invention are be
CDW@P”B@%OE Ritogen oxidse nifrmaeeuticaily %aw?wﬁv?@ﬁﬁ Sh e ﬁ%ﬁﬁounds

mtrcﬁ:]@dl dXideer and?@r%r@&ﬁ@@ r@foaﬁydyéieéjblsﬂ\%ﬁissoﬂthé(@ompounds nltrogen
Cg% ei mer' s di sease,  ParKi nsonl sm and Huntington's_ 15
oxiqeor 3AlLS, Tife M e FOdigY e @i dFlla@So it cUPEaSORSHRt fsduding

dlasft@feolﬁﬁﬁliékﬁémmﬁdimbfﬁe?é) dhéuféfners mﬁ l%t@ﬁlbéllyf 196688 B6mpounds.
fu i on desjred certain npounds of t%

pre P"%Sﬁ\}*e’ﬂt’?’?ﬂﬁ‘“r?éﬁf’ E?éat%lFﬁ ﬂ%?bﬂtqflﬁeé'ﬁﬁér Fﬁ?t‘?ﬁ‘i‘ted by
genetdi forredlBe r(ilphae ragesitdhak, ﬂ@%ﬂlﬁso’cﬁp&h iBSNapReBitMBits, its

i nhi bitors, onj sts, 20 ~agoni st s
SO“f?ﬁ?ﬁ)% ARy F%’E%F%R%“‘?Hﬁ‘f% Ffgbeve, é‘Wb’&PWb%ﬁeﬁéﬂ‘i‘% “‘ﬁg‘éﬁ?&"“ﬂds
of g@ﬁéﬁaﬂl &fr@iuﬁa @)%rﬁéﬂh@ hrat@e8 bSirepartfidtaciisien At icsiates.

! | at | nt_hor none receptor . anal ogs,

- 3= agoni sts, nel anin.
con‘liﬁéltﬂré&éﬂl@inh@iﬂ@ﬁnélatéﬁtta%pﬁhﬁds lPRgdnfal foRRLIEN(), their

L2na leptin receptor aonlsts al ani n
s’a?ﬂ?gﬁ'ﬁ?'stg'e“' Imﬂﬁ’%&?ﬂ?ﬁ b %esm‘radiﬁwfg‘?'?hs their

phérmarc@mtly Cé%cgptaﬂlbaﬁll@l e pHa'i’tYné@éHti@&l &ccapRBieS solddes, their
dr oegl andr ost erone or anal ol%s t her eof

”S‘iﬂ‘ QR %@W"F@@é}ﬁ’tw shifenle so b‘B?“"“a‘ﬁ@S@%ﬁu sts,
Or eXh8 pré&aR irentor AIMBE %4 SompoRRI8Idrf ijén&*aﬂﬂirﬁﬂlaoﬂpt(ﬁb&ibed
tagoni sts, glucagon-Ilike peptide-1 receptor
3538 sts, ciliary neurotrophic factors, AGRPs (hunan
agout i - rel at ed proteing), -ghrelinRie®Rpt oR,,
antagoni sts, higtani ne; 8 receptor |ant agoprf sts or
reverse ‘agoni st $5_neurfonedi n h+em aagoni sts, and

the like, in a thg 30 ef tive amount via

desired eff
-phrase- "phar maceuti
t.-he- substance- -
chem cal'l y and/ or [

i ngredients conprising a 635rml
rramml being treated therefvth.
"treating", "treat", or "treatne ehprace all the
meani ngs such as preventative, prophylmctic and
pal liative. 13 14 SEP20M WO 2004055026

PCT/ 1N2003/ 000393 The %erm ;I'C ) ds of the present
i nvention” (unless spe q?"'[‘)ﬂ% tified

wherein A may be either -CR1Rqz-, -C=0 or -SOs-;

: hunans. The

i ndi cates that -
be conpati bl e
®e ot her
and/or the

R1, Rz, Rs, R4, Rg, Ry, Re, Rg, R11, Rya, Ry, Ris and Rys may be same or different and
each independently represent hydrogen, halogen, oxo, thio, perhaloalkyi,

_ perhaloaikoxy, hydroxy, amino, nltro cyano, formyl amldlnp guamdtno substituted or

unsubstituted groups selected from linear or branched (C4-Cyp)alkyl, (Cz-Cu)alkenyi
(C2-Cr)atkynyi, (C3-C7)_cyclaalkyl, (C3-Cy)eycloalkenyl, blcycloalkyl, bicycloatkenyl,.
(Ci-Cyr)alkoxy, cyclo(Cs-Cr)alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyi,
hetercaryl, heterocyclylalkyl, heteroaralkyl, heteroaryloxy, heteroaralkoxy,

heterocyclylatkyloxy, acyl, acyloxy, acylamino, monoalkylamino, dialkylamino,
14
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ot herwi se) refer to compounds of Formulae (1), 1
ni trogen oxi des thereof, prodrugs of the conpounds or

ni trogen oxi des, pharnmaceutically acceptable salts of
““’Fﬂﬂ“%gﬁbounds, ni trogen oxides, and/or prodCIgsz00a000393
hydrates or solvates of the conmpounds, nitrogen 5
oxi des, salts, is and/or prodrugs, as well as, al
st ereoi soners (including diastereol soners and

arylamnaan,t [ oniwwﬂé:mirbatlt offRlk§lapiith, | SOhRBLyEAHNyI abeér?@xycarbonyl
aral ng%mdf %{%@?ent i nvention al so rel ates t he
CRURHT o il kpuerrRanyht baterRpryerisaeionypr e aikyl,
amingalkyl), mbSoailtyﬂﬂrlﬁmbsmyﬁEr Sd[alkylﬂémlihaﬁ!lkﬂl 3 (ﬁﬂaﬁ?ﬁlkyl't t Sarylo>(yallr<yl
aralllg'x}g%lkﬁatl Mﬁmsa hB%l!(y in@ 8@&%@%%%31&9:rn?/q{glg{(ﬁgrbonylammo
ara!lqupoamdwlarmaopf geaei rﬁicafb@himadnﬁlo( 1) a%&ytdﬁﬁn&fa@&ﬁﬁﬁammo

Hely of inte
cialarBh R I TRk, STEARAORF Bl G die, brprasino
hydrpeylams tarbowylip it ana fits gieriestiabs,f auonibaadds) and el |dér|vat:ves

4 SEP 2005

oo EHESLBRIRS seb Skl O ndRoral Bope e b ade Bncbiand R

or Rs@ntiR, artdy ancf;aﬁlabnﬁ«smmfﬂmad)ﬂ B(at agclRQFﬁéﬂﬁargiﬂ{hV@drB@ atoms to

- ul hi oactive nmetabolites and a
which i grecitiesh Hivi ol Girv BB Ao mREDBRLER: OB/ peRaining
oner el amees dmbmohpm@adoéptﬂmaw i&bmfammﬂggga%ér) mdil@zce"té@s@ms
el W aells ruFBln s iR Seibiilim® and Rombrationet double
bonRz&ndRﬁaterEﬂtfofn% or B@ﬁorﬁﬂ@r Rﬁﬁ\aa ng;%gegie‘} vlﬁiﬂﬁttﬁléarﬁay alfins to
whlcﬁ'ya@?%gg at'tsf@feeéent ta %{qcﬁ tgl sn Wepenp%g{ IRI{H rog (;neasiis rc]:tontalnmg
oneper nadre adidubiey bohgtsiramy opﬁtmamp con!éairiirigi’ onY 8N trork Oﬁéf&loatoms
seld Engijrl no.~gqua ( Dﬁ tw, eﬁ% or. unsubstit uted

GroURT QR N Rige P BleRkEh &d combinplipns R gouble
bond@‘nd@ﬂa’feraailomy Er Fﬁﬁor(éagl:?ce:gﬂiét‘)ak oy mJ with mag form lbon? with either

cl oa a en i cycl oa
Ris 5 b| ¢V t%)§¥ rL’ § 4o ~f&&'§?§|e§33@3eroew P@B“@H"aﬂ‘ﬁbﬁﬁ further
subailt%de;i mﬂﬂhﬁﬁaﬁd F@J ahkyday rmvalekmmne hﬁberQllﬁhkéé lepslible bonds;
eterocyc er oara
Reo B PG oY e o P . A Baa DR RYY ssresents
Hyd:jtogéni,( sapsftitatey or am;hmﬂtmgd Zgﬁupeag(l%{ﬂagﬁ%}g 61near or branched (Cy-
a \

Col) 1 b eits Crrariom deatgiumoaBy. (CoCreycloalkeny.
bm)&:ncﬁlll{yyltaayditmlkeal[vkcatylpafé)m%etet@ébﬂ qxet@;@emmkyu optionally Ris

ar al. ar het erocycl yl al koxycar bonyl
-alopg, Wi ﬁ?fd? rREnghd the %wzﬂgﬁwatomarrﬁﬁhé%mm?) 6 or 7-

membama!l I#etémycrmeaidgy which mbi bednitne Huk¥htutedl WX R 40 Rqs, and
may I’hgve el}fner o¥ae two or three double bonds; and

n" is an integer ranging from 1 to 4, wherein the carbon chains which “n” represents
may be either linear or branched.

Suitable groups represented by Ry, Ry, Ra, Ry, Re, R7, Ra, Re, Ri1, Riz, Rqq and
R4s wherever applicable may be selected be from the following group halogen atom

such as fluorine, chlorine, bromlne or iodine; perhaloalkyl particularly perhalo(C1-
- Ce)alkyl suchas fiuoromethyl dlfluoromethyl triflucromethyl, frifluoroethyl, fluoroethyi,

diffuoroethyl and the like; perhaloalkyl particulardly perhalo(C+-Cg)alkyl such as
fluoromethyloxy, diflucromethyloxy, trifluioromethyloxy and the like; substituted or

unsubstituted (C4-Crz)alkyl group, especially, linear or branched (Ci-Cg)alkyl group,

such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-pentyl, iso-.
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~aral koxyal kyl , al kyl thi o, thioalkyl,

1
al koxycar bonyl am no, aryl oxycar bonyl amno, 5 “ sep 2005

ar al kyl oxycar bonyl am no, am nocar bonyl ami no,

WO 2¢HIpFEM nocar bonyl ami no,  di al kyt am nocar borgiraniongg039s
al kyl am di no, al kyl guani di no, di al kyl guani di no,
hydrazi no, - hydroxyl am no, carboxylic acid and its
derivatives, sulfonic acids and its derivatives,

penty hiesyh osb-Gergd| Eie;ﬁ?ld o'ciyﬁ aﬂ%hé’ Flck: Vﬁﬁ)stl@ﬁe& Be ug%%@%cz-

Cu)agﬁ;? ylps rI kae %& s n n t 1
BY'RASP BHEnG Rgﬁlﬁfle RS %H@Pw@ ?o@@m Reyl, vﬁetxanﬂarh@@tvnyl

heptaafeanys md t[h@ b - (tQ)%lkyﬂ\ljles@EﬁtéFe'ale& L'E?é(lbgﬁ’c[zf&ia%cf 1 §ainy!
onal Iy containin

arou B A 0 B89 B T DA Bl GPH Ao @lopropyl

" cyclohoty rmgclep@ayiorreyclcs@kﬁct@mohé %vg%ioalkle' g}r&@@%ay be

Ifur ni m' and conbi nations of
subsiEs. o rrioRS=POaRONL: SEPoptidnart y CRASAYRIYR 2clohexeny,
cyclohetgfshyie cydmﬂdptaidﬁ@y«;a{yﬁl@ﬁe;ﬂtbﬁﬁﬁy!tdhd %llﬁ@ éﬁé‘ BYciddikeny! group
a three siLx _menbered ring
may g%ﬁﬁgﬁf?ﬁ K%n?ﬁfgﬂ?% 9spegiply. dirfreraikony gfup i p—
ethonptpromﬂbykw m:mmq;u, I1$d’lgro©§fll©xyo BnETGHE lihét At ﬁ’lﬁ’?‘ be substituted:;

r om t ro "“Sul fur
cyclq?@bﬁ AR o%‘%ﬁnﬂ% i (‘dﬁ %t%b bF¥elobygieKys rﬁiVClOPeﬂtleXy

cycldinekﬂomto@ﬂhhe;ﬁtsdoﬁphh@ﬁiﬁ fiké Bet ERfoalRby @fouﬁlﬁ%y\bé QutSE%Yuted
th elth or 7 toforma

aryl &,8%%%% g:a AL PLR) thy&, tpe,a Ay gmpwyn%@,s%ﬁmq ﬁi@lkyl group

suchsaghiserivt) tpetniihyh OMébtaﬂm %}% {aaé{ﬁi ﬁbtiiﬁﬁfmefh?alkyl
O R16™ and

t ble b
9"°“§ i @?ﬁ‘ﬁ&?@ dﬁ?ﬁdq@lgﬁfﬁtﬁwéwdaérﬁw ﬁw@%@m@mcm
Hat-fﬁwﬂb@eeHaecbspﬂzuceugloogH4mgh§ bihd %@ﬂ(eg BRINSy DRUDHERA as

I | nea [ bran Cl2) al ky
benzzy[g% 1%88[3 @E&&%ﬁ&%}wﬂﬂ eny@goqupfgygm) alhrylike, the
aralkogB gCXjrcmay balsuam%mtfd f@t%@}dﬁbhﬂps sbu?:ﬁlglaﬁﬁldmxﬁymudmyi
et er pa rocyclyl a
morpﬁ{oﬁhghﬂquhé PIPgIES{RY Wgﬁhﬁllgﬁerm%@t%fmmyf HAWP tTAay be
substitued | memgmryatgam rmyshf a8 Wpﬁgﬁl f &lefﬁgl 7f&ﬁbf§yﬁt@q egxazoly{
ro C may be further | e
il 46l Baaitl e hehion. snic o, e, he
hetetdarg yrdapbrlag bec@sttuad hetdrde cl@@#(ﬁ\%}]&%@rstkﬂ%'@ﬁoﬁ&%lkyl
represents

N NN A MR e
hetercqucb{a@pcgdakw gR:‘lup Ray B3, saﬂsuuﬂé@ 'ﬁ@ter@é%&lkﬁggr&jplsuch as

pl'i cabl e

RE5 wh ‘
ekl Sy Bt cHara gy GRoERP e dg et fe, the

hetasaarblkﬁls fdro@s | N@ay Chber | Bigbstiffd NBetdfod 6’&3}1 heteroaralkoxy,
het2Sh N | kyl tlcularly per hal o( Cl- ﬁ)l Ky ]
© 5%°yf:ﬁ)ﬁgﬁ°é¥’net"ﬁwe'" beter@sfor hetaigaralkyls i f QI%‘TO@YM"MI and
hetdrdictyf:!ylmkwehdﬂ&iles Bldigg Qiﬁhhé‘dl earlﬂzk‘ faln‘doﬁ]g?ttm/lsu J‘esuch as
fura gﬁl’ﬂ g_lerhal oalgeé gartl cul ar | perha o( Cl1- 06
B& glhoxyy: Y LAReHRY SUd, as aFEL mnmvhyr Beszot, the acyl group
mayt bie édmrmtabylbggm@g@.u&m 8s UHSCO S WpREHLEber coﬁfé’éo and the

ubstituted group, especlally,

ke QIR -k cep %ltéﬁ%lskwtltl{;}?‘buﬁcylafglﬂéhgwpnﬁlqlilyIas CHsCONH,
CH;@&-E&ONHB PCHMEONHS O RAIEINH nggggy'mays%ebu‘s%smuted (Cr

tyl, n-pentyl, iso1s 14 S

Cs)monoalkylammo group 'stich as CH3NH; CsHsNH, CaHiNH, CsHiNH and the |1ke s

which may be substituted, (C4-Cg)dialkylamino group such as N(CHg)z, CH3(C Hs)N
and the like, which may be subsituted: arylamine group such as CgHsNH, CHx{CsHs)N,
CsHs(CH3z)NH, NH-CgH.-Hal and the like, which may be substituted; arylalkylamino
group such as CgHsCH,NH, CeHsCHCHNH, CeHsCH.NCH,; and the like, which may
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WO 2004/ 055026 1' CT/ 1 N20031000393 pennyl, hexyl,
i so-hexyl, heptyi, octyl and the |ike; substituted or
b i t ut ed (C2- C12)al kenyl group such as et
‘Nozwﬂ%r6%§lene pentenyl, hexenyl, heptynyl, Hﬁ%@ﬂVW&B
and the like; (C2- C12)alkynyl substituted or
unsubstituted (CZ-Cl2)al kynyl group such as acetyl ene
and the like; cyclo(C3-C7)al kyl group such as

14

‘be supdituben; dpydioxy «Supdlod wthjdh, may/iod sybstitndd, aoyrel(GREYalky! which

m51yC¥)%I oﬂ%ﬂ%}ﬁ ait &gorr]t &l 8 %Igylérﬂgl &91&: %i,ﬁ%@@%ﬁ%ﬂ!&l&&%&&-
Ce)ausylcmr@hémm maydsyac Bldiﬁ@ptte;myallgoxmqtkw ahept suthens methoxymethiyt,
etm%étg!ae% BhbkRAK, demgétlét@ Z%niﬁe}(he iy Wﬁé@%%&ﬁ%\é' siHsBRed;

, especi
awlmﬁkwmm %bOQﬁthngﬁ&bbﬁnytaphtbvlpmethyl and the like,

hicAI Ol 0 R Q,m{ angdhhe Li ke
Ry be ?ﬁbstlt%t géa ét%ﬁ{opﬁ; bl ﬁ%‘xy ‘LérouﬁHssu%(ﬁBHz

CeH 2%2@&20@3;1 tj';@ylikeeym;q;bmgw ?Jbstjtytﬁdoﬁ@ﬁsﬁﬁliﬁX%IO thio(C+-
Ca)aﬁopptvﬁi&ﬁwéyow sulbtfdiel %ﬁd‘é%ﬁo%%ﬂ Srdug‘%%thA%%szoc NH,

ubst it ut gr oup “suc

Céc oy ox%e%tg;mlﬁylrnaythees@swut@t ofioxyagrbpaylamino group as
t ed;
CGH%%@@NH ute C@tsgigqm% FouP CHEOCANGIADZY| . RTRRLOCONH,

Pike,
CstDQ"leWCOQ% apd rfhg fise \rm;tthsmav (hecaubstittadh @rallbercabanyamino

al [ 15
grody 2l ichy %ﬂ%@%% SREEHBED R, 15 difle %@Gﬁ?cm)
CﬁHgQW@U&%‘t}s Cb*éﬂ*}a%k%%n@btﬂ@%ﬁHzOCONH and the like,
pht rret oxy pro I | .he _
Wh"g?al k@l\éy r[)Bue sut%ﬂﬁ&ky Sti tg ﬁ%‘%xrbgﬂgaeé@?ycl y g‘g oups(c1
Celadliptamiagcay pnylammml g r SIGelbagikylamimoegshelarpino  group; (Cr-

Cs)ﬁi’é)?é;rﬁﬁggtf;?’;foﬁ pe%-qzé ;‘éﬂb@%ﬂt rﬁe ldl(tﬁe gsfﬂgﬂgeuamdlnq groups,

stitu

hydgazing agqchv%XWﬂtnaygroumu earhPxylie (acjd or gigr Idgnyattves such as
t |
amlggﬁig@’y Pg)nrg@ 'ét}?éﬂ%@o}fémowﬁ gaéﬁ MJfC(& &Eﬂ%%@é@ﬁ C2HsNHCO,

uranyl
(CHaNGQar ?Wl‘ry’ﬁiagpafhﬁwbéik%ulﬁ’bﬂi‘m,ed\lapmleHCO and the like,

|
aramﬁhg‘{lrfﬂé‘%éﬁdy ng LF.@ aééw h?fliln'*l\ﬁ-Fb(?S PRELRHLAHDO aLKY! the ke,
het?rﬁ)ﬁatlﬁmipﬁ@mrbﬁwa|afwt hataraa hytamm kgarbemd tgreuplsi kehere  the

het&.gtsreyrl ggﬂpgfng%ﬁ%lg %Clle@?gﬁ'e@ikr gh&%ﬁacpangaﬁﬁ‘o%%%hw Whekk the

ou furan

hetﬁWV%!Y'nS‘PH@tlﬁ)ﬁS d mqﬂ!atecaquaxyll@ﬁa@oql%nvau\rgﬂ sughdag lesters,
5
S o T 58 SRRt R i o

ocycl kox
subgfitsited rPhigapxycashofyl, naphhvbayedrkonyl ansk dreodite) @mlkqnycafbonyl

d
oA BN T oy i DBty
and direfike.- hetarendsoycartmoyl, hgieoaualkeyctrbasylavberdin the heteroaryl

gro‘t’.l&gg'téy.tqg%ﬁ ’ le'ﬂ PMeteI{)gSECIo@(gé(eer&{gg %eﬂ%ygl&ﬁﬁodeﬁned

ealﬁet—lsmd)@@edcarhexﬁlﬁ ac|d< delv\tatlm may bepubsiitaiedy sbiéonic acid or its

ooBIBhL o SR SOHEIR, B D R em. somcoc

Cexlitys tS@th@Dar@Dvhel@&)tﬁamb giokip lisas defined eadipr and theasulfonic acid

e A B S e M A et P Rorns

P(N{(O%)@;ai@tﬁ( WNWIHMdtﬂmhklm ke, which may be
SUbﬁ%ttﬁEg C"@ (el Yo %U'PY t%lgclwo%%Ja%grlf{S groups, such as Ry and

4 SEP 2005

RzorR; and R3 or Ra and R4 or Rg and Ry or R; and R or Rg and Re or Ryq and Rz or

R4 and R4s along with the carbon atoms to which they are attached, may contain
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| cyclig %}%L;:Ptlggs

35 C6HA(CH3) NH, NH C6H4-Hal and the Iike, which may beq

4
substi t uted; arylal kylami no group such as CO6HSCH2NH, SEP 2005

wozCH? ¢ NH, CGH5CH2NCH3 and the like, which may 16 14
Sl 'i\)\ﬁ’vxo 2004/ 055026 PCT/ EN2003/ 000393 be PCT/IN2003/000393

substituted; hydroxy(Cl-C6)al kyi which may be
substituted, am no(Cl-C6)al kyl which my be
substituted, nono (Cl-Co6)al kyl anmi no(Cl-Co6) al kyl ,

eitheryp( @10 CHpaARYE MMias father oaacrytaing oationalini eiﬂiam;neber more

" heterSHR#is! %é‘lb@t@d Rk W@olﬁ? |coﬁ5ﬂH‘%h§)§§En 3r§ %Jﬁxf‘ r%irfd also

et hoxynet hyl, met hoxye et hy
one HhMere Raybleosds andt Q}h@dcormla@tyqnéwam lagl bcgh dig@!b@bwcmnd

heter@@alf@@'él?e piEBER QSR CHbedARRE hxb MFIE“Mch gcl*c*},‘?ruhﬂul‘eethus

whi ch may be substituted; aral
formesh HelueSoRPp) oPtiopRIbCHtstiiad-pherm nerwéthlyl wyndm furAnytathieny,
pyrroh?,ﬁE tﬁﬁtﬁ&_‘oﬂ;ﬂ U&\ﬁ‘{i‘mdaﬁﬁ F%&ﬁblkéﬂ& BeDrikel hse&é%k- Bl on the

‘be” subs ut ed, al koxycar bonyl am no group

FrseRyNRe tWapgiersORETO4RE. SU6R a6 iR @neitit=cH Rempdti or
R3 aghﬁnf lgklilhﬁ@l C%%F‘R' @ﬁ&é@ropgg)éhé'ﬁgw F%MR%MOJIQ and R15 along
with tymdmwwhﬁvl are; gtiashogh iRpudesgxop éy@,r@mtha&qge@catom

S M SRy -
03)"“@3(3@%%“ 2and the like, which -
NBBulebls ghﬂpstrasragente@w RGARRL BN RY iNQLEE AYdroghtlsubstituted

am no

al kyl am nocar bony g
or uSpcb B e R e s o B g oo, s
n-bu )@blﬁdt ”FthFlO HEO octy( Ghd Ghbal aé]'bdbnébch as phenyl or

Cl- Co uani di N0 gr oups, azino an

napfng; r 351 3P (5oURy B SHPSBSH; &Yé[é(cd’%ﬁa‘ht*sgmup such as
cycl@tﬁbb?i byt U@ﬁ&lo@émtyﬁ%&ﬁ%x%@o%'zme cycloa!'_gl roup may

am nocar ony

be S@éé%rs NES aré#'vl QFAURJBAY B%ﬁybstltutﬁé apA NpsHbsitpie yarrliadds 2
grol.-grﬁihchié% EikesH.CN, N@%Cﬂ@ OH%@CFFP ,, BHEHCA$,CH,CH, and the
EZHZ and ﬁ(

like; h@a&vmh&mf%%ﬂrw@hﬁet%emﬁew@r SRVGERY | ‘MiFegen”, “Sulfur” or

“SelemiRe 'Bﬂtloﬂélﬂutﬂﬁltdlﬁ A neh® twacHQiRabY ltn[:gé ‘BBH§S a6t hetero
defined earlier, eteroc%(ﬁyl am nocar bonyl where t
cycligegingso PRy De fefsdpbeteean RiefAndetithen Pl Rey OF Rar bB??PlC@U!d be

.elth@széleéiéﬁ IfhoRt rﬁvﬁ%ﬁz&ylc Bymﬁldﬁrﬁi %ﬁazmyv\'ﬂ%e%ﬂnﬂh@aa%ﬁrﬁﬁ and the

npi eties are al koxycarbon such

like,, Re, Beferqayelyly graswp tzgvshfog@haﬂg{% Imﬁ@ﬁewyagetubﬁwh as pyridyl,
imid32e1pt, htdn‘éé&@laré?\@ln)ﬂ'xe and, tihe héié@oarﬂr DX WREY bESlanyé.ut::stltuted

group such benzyl oxycar bonyl enet hy on car bonyl

hetﬁﬁaﬁrﬁ%%}hﬁeﬁmy éﬁ?fboﬁﬁflpv"ﬁ'ﬁ&neﬁwu P!@éndmealkyi morphoﬁ/nealkyl

- _.muohﬂﬁ{dﬂﬁémkﬂx&@b%é!ﬂyl armamsmra@rtﬁé Iﬁ@féV&:?ElBRﬂY(tg)aI\QﬁQﬁ&ﬂmay

the heteroaryl group is as defined earl
be havytigitod oholerrabalky| AR e Sﬁeheraﬁcymr@m%thws durifingaethyl,

oxaﬁé‘l(ah'ieﬁ{ l%zbf@ﬁ@?aﬁ@&l@m@ ife ﬁéﬂeijoagélﬂl \gr'f‘t?% ﬁ'%y'%’s@fstltuted

Su stltute fonic aCId or Its t1ves
het%@as@qm@etmm helerpryaipaioxy, shemicietersaryiv-ietgroaratiyl,

heterocycloalkyl and heterocyclylalkyl moieties are as defined earlier and may be
further substituted.

‘Conipdundsnf the present ‘nvention may be synthesized by-synthetic routes-
that include processes analogous to those known in the chemicat arts, particularly in
light of the description contained herein. The starting materials are generally available

~from commercial sources such as Aldrich Chemicals (Milwaukee, WI) or are readily

prepared using methods well known to those skilled in the art (e.qg., prepared by
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C(1)al kyl, SO2NHCCaryl where the aryl'group IS as

) ,
_ defined earlier and the sulfonic acid ¢ SEP 2005
WO Zﬂgﬁl (Y%a}t ives-ina rbe -substituted; -phosphoric' acid-

'tderivati ves as P(O (OH) z, PCT/EN2003/000393
P(O) (OC1- C6- ai kyl ) 2, P(O)(Oaryl)2 and the like.
Suitable cyclic structures fornmed by the two adj acent
groups, such as RL and 35 R2 or R2 and R3 or R3 and
methgds genarallygrscrgedon Ldisdh dFidRér amd RanyafidsdROR eigdrid fol Miganic

Synttikss 4 t he, car at o
¥ whi chrt1h1e?)17' z\:{?ggaﬁ%\g’cﬂg gqg 9@7 % f’?t & © i%oeﬂ% gga@%b‘ﬁ' der
organiggnendesame, SAUIERI0BET !m%)iag eBerive indiudig Suppidigents (also
avail10 Ve MBiEehsEiHrdniss o &ggt ain, optionally, either
one or nore et er oat ons el ect ed fromthe group
coFrﬁfaﬂthﬁtﬁgtﬂ@xyagmsew theogeacton schdmes; dapidteail Sb@lovﬂrtﬁowde
ter@fal PO Rati.ons .suc
P A o e Bl AR o LS EN R ARG S0RT o ey
interrgedigiespeer @a}qre é@fa!l%d%scanmeqf toé irtdhvidiuey caictiors bieps,t dsleathe
Exaniples sectlopl P L
T o aeey Pt e AR, Mo Rar Syt routes
may p‘iﬁr L§egIto pynthrsias he |Wntiva @tompbunq;sy rAdthongh  spedifit hetarting

A R bl G A

startigg rpgtegﬁ o seageRts ganl HRY easilyRéubmstititdl t@ rprcR?ldearad vﬁ&ty of

ool ks ot il i b

gethidsr despriberh belgencan bmfmmerunhdtﬁ@d ahlighti ofethis disclosure

usmé’é&meﬂﬁo@eﬂ @hélﬁﬂg @% ’Rhﬁ(n? o ﬁ:&ﬂ ?‘8‘5 ) ﬂ%‘ FF—E;, m/ lh i 0,

) al k
phéﬂ%bl%rvaﬁ@ﬁsz Lgrafspfgr ezamp@blaeh@omms foregxarspiata ahloro,

ron 680 7S S 4 e o or
tolqugﬁ.iw fongloxy proun o triflyproacetste. propyl ,  n- but yl,

I ?gr ﬂhétsﬁlﬁ% hargii‘d?\tpéh‘fleor? )ﬂ:ls :ﬁff‘%ﬂ m'i:? Fﬁq’t cgﬁﬁ l% remote
funct%qﬂfshgre

(e bBEmAR @'dsece:ydarm(mne)?qfamteymegateapnawbla rEgessary.
The Qﬂé‘é’doﬂfroﬂ)ﬂh po‘iéécﬁlbﬁgfdﬁlwilycg <RARY! % th% %‘Igﬁggxfyhﬁ Lgmote

cycl ohept C roup™may
funci'?f@"ﬁlr %nckiéne @é@pnm&thb@rsmuqu meﬂaddar&hﬁahle ammo-protectlng

groups PSUNELKSGT. PRV, abShE  REBHRARHA, ARG @oc)

beﬂ%ﬁ%ﬂﬁf?@svl @ﬁ@mdﬁﬁeor@nmmueowaarbdwt @naich el rideel for such

protec@%?{ gﬁgﬁd}:}y ?gﬁéﬂ@?\%ﬁnbd( or%ULIIIIHer t]ﬁgﬁ%l éﬁbfée% Pe?%%?%SCf'Pt‘OH of
PTOt%ﬁgs@m@Qﬁ end|teeihatser aee d'yd.M Gredneg PromytivieeGFalpsein Orgamc
Synlﬁ@glﬁegahmmyag‘d?%g hﬁéwo’f{o&lqﬁg{ ‘?ﬁ% rﬂr%ﬁe%ﬂgegngo%%ls ‘may be

el t her sel ecte rorh i mdazoly

- remoyadptiasanvepiepteubseéquent sdoersihg nydmtmsdmbt'm froli the art. he

h?gﬁéo@ﬁgiﬁl ln'%rﬂ’ﬂﬂ dan?ty pp&ldeg a;?r%%éﬁsgg Ff(g P%ﬁ%ﬁ@ogéﬁn&o?% of |
gen%lrakéom‘ttﬁ@ (he@%ld@t\qu agovmnhmytebanmmm mﬁredmyﬂﬁrphs their

Phal'?l?écgpl ‘??ﬂﬁe {ﬁ%éfa@ngélg tpexﬁ &E]EW?CJ)LXI{:EE{@ accep%%te Yhivates and

) NOVQW’E@mmB unvehfled)mereloxwhmh larecas dadcribadibéltg. | | ke, the

het e Hacy Sl Pbfidh SN LY oA BT ich follow R3, Ry, Rs, R4, Re, Rz, - -

Ra, Re, Ry1, Riz, Rz, Rug, Rys, Rys, Raz, A and n are as defined préviou_sly for compound

of general formula (I), and Rs, Ry, R and X are as defined elsewhere in the
specification.
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be substituted; heteroaral kyl group such as

1
_ furannet hyl, pyridinenethyl, oxazol enethyl, 4 sep 2005
wo:g))ﬁ .Qhet hyl and the |ike, the heteroaral kyl group may

giltuted het er oaryl oxy, het er oar al kK&&/IN2G03/600393
heterocycloalkoxy, wherei n heteroaryl, heteroaralkyl,
30 heterocycl oal kyl and heterocyclyl al kyl noieties are
as defined earlier and may be further substituted.
Preparalign effoemppunds ofinwention i nvent i on - maybe synt hesi zed
Schdie =3y¥nthetic routes that include processes anal ogous
to_those known in the chemcal arts, particularly in
| i GRTPeYNdsef aeastal Fasmubn(ic mﬁyabmﬂl@phl@ud]ymycfﬁhr@g a compound
of forsdad () g sl al s are general ly available 35 from
conmer ci al sources such as Al drich Chem cals
(M I waukee, W) or are readily pRepar@d usi ng net hods
_well known to thosg, skilled in t art/ (e.g., prepared
by 18 14 SEP 2 WO 200-/ 0551 031000393
met hods geneng escribed i R ogjs FRyFieser and
Mary Fi eser, ) Organic Synthesis, v. 1-1
9, Wley, New Yo 99%,£d. ), or Beilsteins
Handbuch der ¢ 4, Aufl. ed.
Springer-VérF%g, Beylin, ra\ncluding suppl enents (al so
avai l abl e via the -|Iste|n onl i ke ddt abase)). 5 For
“illustrative purpogﬁs t BeSre schenes depi ct ed
bel ow provide potential routes synt hesi zi ng the
conmpounds of the present invent 4s Wel | as key
internmedi ates. For a nore d .|Ied descri ption of the
i ndi vi dual reaction steps, see the R,EXanmpl es section.
Those skilled in the art wll appreC|ate t hat ot her
synthetic routes may be Ulkd to synthe3|ze t he
whefeVRIRyY &s CRIFRRIR, Maf ROUED, FREHLI €A Bl gorp

. l | s and reagents are the s
PrevigHsly 8k Bﬁ?%éﬁ%ﬁherSPﬁﬂé’\’h‘les‘?'ﬁ'ﬁf IRﬂngrﬁh@ |aa|h$09£n’d atom such as

brontegaplerd er ma@ é?ﬂ tR@otreY iSMRRdddnULSH ‘facP Iﬂﬁ!?derwah‘ve as
c on

acaﬁrﬁy derivatives and/or rea

N7 ??‘a"i‘PA%W isttighenyipbesnitne aall@plalnedBlsﬁyotthwiphospmne)

palladiinh add tHeSiRE; HROtHLPL Y GORbdR &

ol [ i Ehtt of this discl osuré usi EE}J On\th?I onaF.lb tﬁeﬁrﬁg?t cr)f the
O¥ERIS88Town to those skilled in the art. 15 Suitable

) vaboeerddry al8mpbénd
a chI or or@rabrgﬁo i gf tg%xﬁm%{?{m %abﬂgof%]%etwﬁi ‘z')bnsgfI Q?OUP

gr Bipangther campaynd of thefermdadsul f onyl oxy or

ii) tokmmgla,%uﬁﬁowhé)é gqyp or trifluoroacetate. In
[ epar atl on of corurgounds of “the present invention,

) pr S@ind B Rhdmacewisely aceptabiosall ortpyodrag thereqsr i mary o

S eq’ﬁlﬂdﬁf&h&a@iﬂh R&ActiBh c'aﬂ el 4R v@& i \l’/lg yo@ Eﬁaﬁgﬁaﬁ@at%lﬁsts.

20 The need for such protectlon VVI
The rgaction: may her affacted i pregens; afnalhasy sankl #sh@H,COOK. This

reacGem @idyl Eéqéar‘?ifadtot&? irPHEARE 8L R b B ARASeuch Ust AL ComF, DMsO,

am no- pr ot ect %
DMA, DME, acetone and he like and preferably using Dimethylacetamide. The inert

atmosphere may be maintained by using inert gases such as N, Ar or He. The

reaction temperature may range from 50 °C to 200 °C based on the choice of solvent

and preferably -at-a temperature-of 160- °C- The ‘duration of-the reaction may range -

from 1 to 24 hours, preferably from 10 to 20 hours.
Scheme -2:

Compounds of genera! formula (I) may be prepared by reacting a compound of
formula (lll) given below,

20



groups (NH Pg) include acetyl, trifluoroacetyl, 14 sgp
t - but oxycar bonyl (BOC), benzyl oxycarbonyl (CBz) and 2005
ret hyl eneoxycar bonyl (Fnoc). The need .
‘Nozgkgség?Fon is readily determ ned by one skifé@g“ﬁﬁﬁ@ﬂ%”
art. For a general description of 25 protecting groups
and their use, see T. W G eene, Protective Goups in
Organic Synthesis, John Wley & Sons, New York, 1991.
The protecting groups may be renpved at a conveni ent
subsequent stage usiRg nethods known fromthe art. The
present invenRpon alsko provides processes for
ds4of gen@ratXfornula (1) as defined
above their sterfeoiso t heir polynorphs, their 30
phar maceuti cal |4
pharnaceutigally

» solvayes and novel

& e Mai ch are as descri bed

- andf/t hexgeacRi,on schene

whi ch foll ow R1,™"R2, -ﬁgé R4.// R6, R7, R3, Rg, Rl1

Ri g, RL3r RA4, Rls, R 5 7,N\A angd n are as defined
previ ously for conpound of general\fornula (1), and
R5, R14, R and X are as defined el seRgere in the 35

speci fication. 19' 14 SEP20U5RAD 200410- 55026 PCT/ I N

2003/ 000393 Preparation ﬂ@ Conpounds of-invention

: Scheme- 1 Conmpounds of ge pal formula (1), may be
whergin ApRi.dib, By, Ry Bk.i R Rgand Reapasrdifinaf infrelation & fotrhla (1), X is

. o o 2
o nyolToREl B et el e o i By S
a chi@e4 bras or fady ard the Akenditim sacempaundedfi foedula (V) or its acid
- Lously, or precursor thereof, while either R5 or
add'ti%ggl:t's a hal ogen atom such as brono, chioro or iodo,
and the other is hydrpgen; #&5ing qhgd(O) or Pd (I1l)
derivative as 10 a catal yst,| for /exarrple tetrakis
tri phenyl phosphi ne pal | adi N

criptio

(Bis-tri-o-tolyl phosphihe) * ip4l | a\c\ii um and the |ike;
and thereafter if nec&!gary carryllgg out one or nore
of the 13 R1s 1

(V) ‘

where .Rqa, Ry, Ris, Rig and Ryy are as defined in relation to compound of

fo_rm_uia () or precursor thereof. Whenever X is halogeno like chioro or bromo, the
.process described for piperazine coupling described in Route 4 & 5 below, may be
followed.

Preferably the substituents selected for the compounds of formulae (1Il} and (IV)
are either inert fo the reaction conditions or the sensitive groups are protected using
suitable protecting groups. Whenever R is a suitable protecting group, an additiona!
step as described in Scheme 2 is required to préparercompounds of formula ().

The above reaction is preferably carried out in a solvent such as THF, acetone,
DMF, xylene, toluene, methanol, ethano!, propano! and the fike and preferably using

_either acetone or DMF. The inert atmosphere may be maintained by using inert gases
such as N Ar or He. The reaction mixture is generdlly Fieated to an elevated
temperature or refiux temperature of the solvent, until the reaction is complete. A wide
variety of acid-acceptor agents can be used in this condensation. However, preferred
basic agents are sodium carbonate, sodium bicarbonate, potas;sium carbonate,
sodium acetate, sodium alkoxides and the like, with a preferred basic agent being
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following steps: i) converting a conpound of the 14
formula (I) having a reactive substituent group into

compound of the formula (1) 15 ii) renovin (
wo ﬁﬁ%gﬁ%‘i ecting groups; or iii) formng a PCT/IN2003/000393

pharmaceutical |y acceptable salt or prodrug thereof.

This cyclization reaction can be achieved using

vari ety of Palladiumcatalysts. The reaction may be
K.CQs. Reacken times né aboes 3R cuinuiés & Baseususale asnGbRC80ke end of

resen
e e B TR ar R BB S BB e iaction
mixtgiedcah e| ontenalhdagdiged batsry wosi-ng Dnerrptd'd;énbacat aai 1d@atetd by
t.ai ned usi i ner
prec%@%ﬁi%sh@& ”Hﬁ@%n% %P%Fﬁﬁé@ bgra %ngﬁyd[ gg%& SUgh as
rec'?ﬂ?“'¥5Aﬁ§e‘3¢|‘r’f§mc8@ﬂ®t@@f apinoet€ based on 't he ch0| ce of

ﬂn r o ﬁr é¥nli!1r r-egn\tc:nhn
SOPLEMaL M B G Rl oot be Al RE R TRy YRy gethods.

Thess wil deﬁ%ldzwqﬁbmﬁgoregﬁeeﬁemwbpweramhstments ozomh dadale ir2Bach

casegqiiéﬁﬁ)les & su%@?éﬁlﬁﬁn@éreqmﬁé%h I{epél ( ) may be
epared by reacting a conpoun Ia(III)
\93?5“%”@\%/ reamwwo@mﬂmesaez@apm mutdt .’{my):ﬁt@Qﬂaﬁﬁed by the

metlﬁéd lede I 8isBwhereNiy r?? R [
are agcﬁ%%l ngdwl nrer atl on ca*% rr(g?m P Lﬁds % %rrgulg V) are
COMRRIFigthe Rvatable; q>retbsawrfga1grb@uprepa@u bis cogeintingal methods or by
Q¥ a0 c%,)
oS 0 o ey B sy a0 T g
Mits acid addition salt N R13 Rl4 R 6 ~N RL5 R17
(1'\Bu '8 thd Jbold dynfRefe s %ffe ad iRl 7 P& d/or
def i n]q% ?ﬂgre l'at i on tggygo n r?: fJ (%?e%sraw ana/o
desiggRle (¢ PHRteetransive OV\lﬁ‘éﬁﬁ?élV% gronps sanrmyorgfethe mcnlktsu{em tareerned.
Thisoma)! BdMchibhed b RESRS odES KL tﬁ%% tedtin uch as tho
codal?ll descri ged I'n Route h %EE{? WB%% puch a se
desq:rg}qdo otective Groups in Organic Chemistry, Ed J. F. W. McOmie, Plenum’
Press, 1973, and T. W. Greene & P. G. M. Wuts, Proteciive Groups in Organic
Synthesis, John Wiley & Sons, 1991. The protecting groups may be removed at a
conventent subsequent stage using methods known from the art.
The protecting groups may be removed at a convenient subsequent stage
using methods known from the art.

The sterecisomers of compounds of general formula {l) may be prepared by
one or more ways presented below:

i) One or more of the reagents may be used in their optically active form.

i) Optically pure catalyst or chiral ligands along with metal catalyst may be
employed in the reduction process. The metal catalysts may be employed in
the reduction process. The metal catalyst may be Rhodium, Ruthenium, Indium
and the like. The chiral ligands may preferably be chiral phosphines (Principles
of Asymmetric synthesis, J. E. Baldwin Ed., Tetrahedron series, 14, 311-316).

iiii} The mixture of stereoisomers may be resoived by conventional methods such

| °as forminiy @ diasteréomenic Salts With Ghiral acids of chiral ariings, or Chiiral
amino alcohols, chiral amino acids. The resulting mixture of diastereomers may
then be separated by methods such as fractional crystallization,
chromatography and the like, which is followed by an additional step of
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Preferably the substituents selected for the conpoundst ,
of formulae (111) and (IV) 15 are either inert to the
W reaction conditions or the sensitive groups are
03P 8te¥ed using suitable protecting groupsPCHRSHEYH393
Ris a suitable protecting group, an additional step
- as described in Schene 2 is required to prepare
conmpounds of formula (1). The above reaction is
prigflaingbing apieaiiyeattive prodactaysimidweyring thehdeaivatild(Jacques et
aggt I han
o e R R R R A Blers 08 Bt e
V) acldteomitge obvieregipemensanay be fﬁﬁgbfhelbe qeayeiiienatamathais edch
byasu
reacﬁ'%ﬁb‘?n’“ie{%‘#g@'??%a@ﬁé? A5 Rlerdim®te e Ehfica g onra
talyral Rasepef | ux tenperature of the sol vent,
Urttthll'al tRRisMBACEdPPe et mgﬁln‘ﬂ\ﬁbe ’earl’éﬂngeamdv HarilXc id,lactic
aci d- acce tor agents caﬁ used 1 n this’ condensa
& afl e@m*fﬁh@F@Sa@%ﬁ@ iikes §bmlum5@artbs@ha:ae be

emplﬁylﬂ:l H@bﬂ@@rﬁ@\%ﬂata@ﬁald?&t %ﬁﬁ%@ﬁmgﬁﬁm vﬁHﬁ g,g&HJH}, lysine,

sodi um al koxi des and the [i
argmmeeafrgtﬁg dk®asi ¢ agent being 21 14 SEP2I\/5 WO
ZQQ&o@ﬁéWQabeﬁg /clah%ggﬁdsogpﬁlgspr@%nvé?ﬁ@ﬁté s{eﬁdﬁﬁ drug

of about 30 mnutes to hour's are conmon.

andfof; subsicaie j isgue ¢ datributont EP@ t@mebmmfmcuresaaym‘v"ed example,

r b
oy RS SRS e HEOIEUAD JTSHES G o
emisgign |C§61P&i9é’d°6\?gra}s>h§barm i ﬁETdnosmﬁre@smdrwmdgranw)

f urkd BhapiddeldiGily ké\‘;céit&ﬂ@l ‘?.élgsr fgﬁjnaii’lgdas%ac’rﬁ S)hth‘épmv fion may be

recrystallization, colum c
pr epéiesﬂy trgatingjthe campoynd offorouiia B Vdiar‘lr-ﬁ @guwalemmﬁagaase such
as Sﬁdlmﬁfgﬁhéé‘aéodsum HitiRkide CEbHRIM 1Y ?ﬂde”&i&lﬂﬁﬁ drbRREe %éélum

end upon the precise nature of the su Y e B9

f'b“tPﬁéeu fdtiem; hydipxide, cealdum Ergatptes s catiugui chidride, magnesmm
hydrb 286, hagSesiirg chiohide bhatRAjke rE?dI\F@;ftst %‘l{ch PNf3tone, ether,

represented by the generaf formula are ‘preparke ed
THF p{piethanol -ﬁhm.h*owg@ﬁ.cwpm isogmpRBPle isoprapeether or mixtures
ther&ﬁ%éfl'ﬁéahhéﬁ‘ &%ﬁﬁi@uﬁb@%s ‘&JC&QE}% aalé IniAe, &yl benzylamine,

conmerci al |y avail abl e, pr epar red %
ethapglgining, |dﬁﬁ?“qmﬁed@fﬁ?thafwHEnﬁi@nilﬂfbcm&mﬂme a&ql ﬂ@lﬂdﬁmmtwes

may ICHeQE‘s%%IS Q@alcli Qadlﬁ&ﬁr?fﬁﬁs‘é Wﬁéﬂde@éf;ﬁihbé&@% bl ﬁ%d % treatment

with saét‘ﬂ?e"ﬂ-@@sasi ’ia"ﬁ’rﬁ? apid, ﬁ@@éé@a?ﬁjﬁ' Awapiy acdsmelel agis) lecticoacid,
salld%lﬂi 244, FAB I H&o%lc Eﬁﬁ%én‘é@n%éﬁfbﬂﬁ %\E/Hé gr%lu%e Eal?omc% acid,

nmol ecules Concerne IS may e acC
hydrexynaphtnaim aridpmethapei swoue aaiss maélgmuhaceﬂimaed benzoic acid,

acid,

: succﬁ‘l% %Hcp %‘é Vr\r?lﬁwgﬁri]t %ﬁéltﬁv&rcﬁ rﬁ%ﬂ%rhiggus; gc%@%&ro%ﬁﬁl:ﬁat dg\[sulfunc

amd@éféh@c@ apd tig ling invirienisRsush@stwater, @Glcohgls, étheS; gihyi acetate,

t IS, I
dloxgi;i% ulé'lf? ota @9@%:@% kg%aé‘Sl?&Pac'S 3%?@%‘9“ egﬁlg éﬁ{ﬂtﬁbgﬁg nt
st &Ykergsi mglym@dmavnbwprépm thiyecrgstallization of compounds of
general formula (I} under different conditions such as different solvents or solvent

mixtures in varying proportions for recrystallization, various ways of crystallization such

“as slow cooling, fast cooling or a very fast-cooling—or a -gradual ‘cooling during

crystaliization. Also heating the compound, melting the compound and solidification by
graduai or fast cooling, heating or melting under vacuum or under. inert atmosphere,
and cooling under either vacuum or inert atmosphere. Either one or more of the

following techniques such as differential scanning calorimeter, powder X-ray
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The protecting groups nay be renoved at a conveni ent

14
subsequent stage using nethods known fromthe art SEP 2005

he stereoi somers of conpounds of general fornul 1
053(p00393

Woﬁﬁ'ii”"a?—:"zﬁrepared by one or nore ways present EGT’B@F

25 1) One or nore of the reagents may be used in thelr

optically active form 1ii) Optically pure catal yst or

chiral ligands, along with netal catal yst nay be

d:ffeaqiﬁbo,y&j spacttdseopye caplid iporbepiii®espectibbenpyedral themmal gstvimetry
uction process. The netal

F@ ﬁgﬁa@*ﬁ’g’%{“‘éé %{Jé'%gt heni umIO I ndium and the

I i kéJOV¢hetecrmned!ateSI df ganers! foeyula (IR @eabpryséréed b givien below,

phosphines (Principles g0 of Asymetric synthesis, J.

E. Baldwin Ed., getrahedton series, 14, 311-316).

iii) The m xt ure S ¢r eoi SOME#-s—Kay be resol ved by
conventional metho orm ng-a

di astereorneric s {iral aci ds or - ch| ral
amties, or cRj ¥ ral am no
aci ds. The result|no X of. di asf ereoners may
g ractional
&R1i ke, which

crystallization, 3 chronatbgra

is foll owed by an additi onajs-sté

PCT/ FN2003/ 000393 i sol ating the ®ptied| |y active

product by hydrol yzi ng the deri vatfi ve acques et

al ., "Enantioners, Racemates and_Resol utfeon", W ey

Interscience 1981) iv) The m xt¥8re of st er eoi Somer s

may be resol ved by conventi gnpl nethods such as
crobi al resolution, resolving_the diastereoneric

whgrersh mavkaeiier eRtReal -C=& 0qeBleor chiral bases.

X@Bi 4 althacofle hitRbgdinh RRVAEPEONE SubRasbBydraky, ahkéyl, tosyl or a
acid, nmandelic acrd, lactic acid, canphorsulfonlc

hajpgeno. frisxemple A shigfr PFQTRO PRIRYD: Chiral bases that can

RtPeR?_ erp| RYeRs,RY e Y rmb%ﬂa R, kb Pids sarhé Ust Giﬁel%rnt and each
basi c anm no group such as | ysine, ~arginine an

t he
independerdy repcasepl bydrpgen. fialdgegqd oasenﬁum rnﬁhqipalkﬂe perhaloaikoxyl

gcﬁ[%%e HmihBY&ifth] Sfard! ?orwefamkdmm qub#iBlino 2R eHsRtutSy! Bﬁhﬁertemuted '
i ssue distributlon and gzet occupanw)égassay

sEmpmFRiected fwé‘peewﬂqram%é ¢ etadinth dbrlse)alkanyl, (Cz-Cn)alkynyl
(@9@¥)b¥d¢%a?lkﬁly (é§e§)lé{;clbélke$PyECEE F;Ec?dd’l@l epRPAsARenyg M %@ _@R)alkoxy,

oanrap ositron em'ssi o

AN, TVt AL Bralh| \Aralkesp: dstarogsile heteroary,
h@@r@&ﬁ@laﬁkﬂahbte%aréﬁ&ls He@f@ﬁ?&lbﬁv‘ l‘i@ﬁro%ﬁalkolt?h We%?@éﬁﬂiatkyioxy,

y treatln he conp ound ornula
agifui It sawfananeawr@awlm s@awﬁmﬁwrwa@ml%dudmwlammo

RIS SOd'a%kF%hR?ﬂg MXi de,  aralkoxycarbonyl,
potassium t-butoxi al ci u r0XI de cal ci um .

neterperclylalkexyeripenyh| oh?t?éOaM@g!ﬁe hydroxyalkyl,  aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalky!,
alkylthio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino,
aralkyloxycarbonylamino, aminocarbonylamino, alkylaminocarbonylamino,

dialkylaminocarbonylamino, alkylamidino, alkylguanidinb dialkylguanidino, hydrazino,

hydroxylamtno carboxyhc acid and its derivatives, sulfonic acids and its derivatives,

phosphonc acid and its derivatwes or the adjacent groups fike Riand R or R;and Rs

ofr Rs and R4 or Rg and Ry or Ry and Rg or Rs and Ry together with carbon atoms to
which they are attached may form a five or a six membered ring, optionally containing
one or more double bonds and optionally containing one or more heteroatoms
selected from “Oxygen”, “Nitrogen®, "Sulfur” or “Selenium” and combinations of double
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hydr oxi de, magnesi um chloride and the |ike. Solvents

1
such as water, acetone, ether, THF, nethanol, ¢ SEPm

et hanol , t-butanol, dioxane, |sopropanol |sopropyl

WO 240 HEFO%r i xtures 20 thereof nmay be used. OPGRMNZH03/000393
bases such |ysine, arginine, nethyl benzylam ne,
et hanol am ne, di et hanol am ne, tronmetham ne, choli ne,
guani dine and their derivatives may be used. Acid

bondaatth hi@fosems:; Smr amhsmesqﬂam R ABh&hERYitH ehd es.%h %%Ihx to
mandel i ¢

whmé Qpnt ?J %’ ds such as tartaric acid,

é*?ea/ P ATRFYSY Ay formR fape t ik enibgreq fing,@riionally containing

one sal mOIj(-".C ldoabla chshdsC bhd |d§)t16!¢dll?%co?1@lﬂﬁ@l dcii‘nea%l‘ dnoRePERRSstoms
oni ¢c_aci

t 25
T RN T T - N——

boncbmmjhetamtoms i Ioﬁtlorbﬂ{ﬂ githet mpd)rdiu a@%h%dbsﬂt@:bﬁts which may
cbd drocRIorlc

atodp fReio BCbaig IR afiri ke’ o i 1

hetetGCL(Ehct mmgsehdremteremmea:samnﬂaltsal cohol s, ethers,

Rouf l acetate, dioxane, DVF or a | ower aI kyl ket-one
such”as acetone, or the m xtures thereof. Different
poCympophds ofegenieea! Poraida @), pry b pedpardd BRtyaiRingfa compound

fooﬁgmg??rg géﬁlgﬁo general formula (1) under different

as different solvents or solvent
m xtures in varyi ngRproporki-ens for recrystallization,
vari-ous ways. of crystalliZation such as slow
-cool i ng, faste TR a- very- fast -cooling-or a
--gradual - -cooli ' crystallization. Al so
heati ng the conpg j he conpound and
solidificatiog. 7 t D& ol i
mel ti ng under Yacuufn or under, i at nosphere, 35

and cool i ng under egRfher ggcuumOr=iKnert atnosphere.
Either one or nore of the” fo t echni ques such
as differential scanning cal oriVye peyder X-ray 23

1 4 SEP 2r WD 20041055026 PCT/ 0031000393
diffraction, IR spectroscopyRssolia probe NVR
spectroscopy and thermal gravinetryRs can identify the
pol ynor phs thus prepared. vel internedi ates of
en%ral for mula_(111) are represented as given bel ow,

ey RRer BinRe RmfR7oRs and Reris acriafined earliep=X igreither
prote&& or a)(eéﬁng’ig'%hb Gg&h g£ h X)Fmﬁln tosgl &%Ydd&logfo? léRamp[e a

such as rox geno,
chiof. HFpme o 'GHP @Pé the rl%@meﬂbf‘-r poBe; ors ispp malﬁgencmfor Rgample a

chldiy,, er&o Miod&ehdand nf?%%vmem%é? @‘ﬁg&ggén ik ¢h (oﬁeP' Pd (1)

each 10 i ndependent oden,

sent
deriyzlye ahp satahestriar example, teg@emmpbammphmhmle&lym. (Bis-tri-o-
to|y®ﬁb§]:5hmé}' bERadinY HheO Y] gﬁ%‘jﬂt e cfgf as described

substituted or unsubstitute gro
elsqyhess in the spedifieatied. ( C1- C12) aI kyl , ( C2-C12) al kenyl

( CoptiodhPdtk )

(S p@% afet % g‘i?/kkaré% % F%y ﬁﬁ:lt &ﬂlhglconv nfional metlhods These
will (igger@lm% e pyecise nature of the substltuents on the lndole in each case,

Route -2 :

- GCompounds-of formula ({ll) can be-obtained from other compounds. of formula.. . .

(Hl) wherein A is suitably changed to other type of substituted as depicted in the
scheme given below. '

[
N

P % 5a<§ d’raﬁ‘d“?’HEEYEd :
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cycl o(C3-C7) al koxy, aryl, aryloxy, aral kyl, aral koxy,
het erocyclyl, heteroaryl, 15 heterocyclylal kyl,

W | kyl, heteroaryl oxy, heteroaraikoxy,
(ﬂng?%?%glylalkyloxy, acyl , acyl oxy, acyl amd/IN2003/000393
nonoal kyl am no, di al kyl am no, aryl am no, diaryl am no,
ar al kyl am no, al koxycar bonyl, aryl oxycar bonyl ,
ar al koxycar bonyl , heterocyclylalkoxycarbonyl

heteroE{yloﬁﬁpareonyl hydr oxyal kyl g

nonoal I dlalkylan1noalky al kyl
aryloxya % kd&yalkyl 20 al kyl oal Kyl ,

al koxyes 'no, quloxycarbomﬂ 2\ Rg
aralkj1 - am fgo, am nocarbonyl &

alkylamgl4 M N dlalkyla’mng{arboﬂylar R
al kyl am 8%no, gas k o, dial kyl gdani di%e; 7
hydrazi no, hydroxy.as(no, carboxylic aci'd and its

derivatives, sulfonfc, ggids and its derj
phosphoric acid anBeits derivatives; or /he adjBeent
groups like R and R2 or R2 and R3 25
R6 and R7 or R7 and R8 or R8 and R9 tggether with,

carbon atons to which they are attached may forma
five or a six menbered rRag, ppti onal 'y contai ni ng

one or nore doubl e bonds apd

t| ohtarXy cont.ai ni ng one

or nore heteroatons s \ / en",

"Nitrogen", "Sulfur" of3"Sg eH Bnbi nati ons of

doubl e 24 WO 200- 4/ 055026 s 0393 bond and
dtther with

het er oat ons; or optional | YRR11 g - B
the carbon atonms to which thex?a re ched may form
a three to six nmenbered ring, optionglly lgontal ni ng
one or nore double bonds and opti oneRsJy coht ai ni ng one
or more heteroatorrs sel ect ed from"Oxygen

“Ni trogen", "Sulfur" + SElon$hgat 2and conbi nati ons of
dou kStep 3 i Mdm%ﬁtﬁﬁiﬁﬁ QRO S®p 2G8 aamé 288k h%n?x’-ﬁ Lersion.

Al | 2 are such substituents whic
tFH?ar'i'ﬁ? Yol fBRUEsShacidiray e swilablyrescted mﬂmommma o formula

(o oy - ztaﬁaa&pr;%étm@eé&rﬁnﬁ?{ Clof Ceidrﬁkﬁe ééiﬁg %Oz-oxo-s-oxa¢azdlnyl)

Rout'e -

e ners_and its sa
PPGR I HIGIRIPRE) R camying e eduspian Euereaitecyl | 21 ng a

conmmﬁ) Rsﬁ&m@fs h&@ih&‘A é‘-cﬁd}neﬁ éx\éggd@&!d WH&QS}% °ch using
fe%léfr"w agenty’ qa?ablEt ﬁfeﬁorprﬁamcthwnmo amo@amamg tayeoLgmBOGhoiety.

SuRH dHEAEPRB, f&eéhdmplé C’IﬁB(hmoéhalhﬁ‘nH ide o(t" %pﬁﬁ?gmmmum

hé chlLoro, brono-or iodo an
YErdeg The radueing fracions ate, esdampid uadtetj‘ryl ethet obtetrabydrofuran, or

in i @dostaBI@ t&iﬁ?}lahlée s QidRerad Sb&)ﬁﬁ“@%&dmﬂgran o borane-

0) or 1) derivative as a ca
d"@? Hiphide: pg pHiers (J. rfﬁ@‘m)ﬂh@hbs'lyﬂﬁ&né? pwﬂ%msa(h in an appropriate

_so(v%hﬁ (d.gl teﬁah;tld?bﬁbh‘amry oﬁlah Qéfhlarggﬂ'%ﬁﬁ‘ Qgeﬁtg %ré k$Sin to those

;i'l carr oces esc
skilled in the art (March, Advanced Organzc Chemistry, Wiley Interscience Ed., 1992,

1212).

Similarly, X = OH can be converted to X = halogeno according to the methods

known in the art.

Route - 3 :

Compounds of general formula (ill) wherein A is SO, may be prepared by
converting a compound of formula (VIi} given below,

26
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el sewhere in the specification. 20 Optional step (i) 14
and (ii) can be carried out using conventi onal EP 2005
nmet hods. These w |l depend upon the precise nature of
WO tle@/oSubst i t uents on the indole in each case.pdiowb®3/00393
' 2: - Conpounds -of formula (Ill) can be-obtained from
- other compounds of formu a.- - 25 (111) wherein Ais
suitably changed to other type of substituted as
depicted in the scheng, given bel ow. 25 14 SEP2&M WO
20041055, 026 PQﬂ[NZO?J 000393 Pl ow Sheet 2 Step 1 is
standard oxidatio hile stegk2 is acid to acid

: atively, if required acid
may be suitably rge the co

ound of fornul a
for exanple

usi ng bi s(2- oxo- 3- oxazoh_di.r pRosphoric chlori de
(BOP-Cl) and carryi/ng out Nreducy after. The
conpounds havi ng Rg& - CO be -CH(OH), or
to -CH2 using reducing apabfe of converting
the amno functionality to an amy o nRpi ety. Such
agents are, for exanple, lithium alumgum hydride or

~other conplex alum num 10 hydriRgs. The reducing
reactions are, perforned in diethyl ether or
tetrahydrofuran, or in a bl e di borane conpl ex such

as \WRsamRt RE r@mr RE, W Ry éh’d ﬂ@@ésera% defihe@ Trdltidh R idt@uta (1),
or others (J. Chem 47, 1389Lhused in an

X ighheiacene ST e q éhlaro ttE‘?"ﬂ'arﬂfdPé‘Pu dpetaigtiop using, for

exa%ﬁ!@rt— @f fliowed! Wyl féﬂct&ﬂﬁﬂ&ﬁ Sﬁzegé%n% N-&nié888&inimide. Thus
skil'l ed the art (M Advanced anl c Chem stry,

-gwwpewpﬂw&gfae@ﬁ@éfcsaw*a %gavrng&@( ] Sinilarly, X -
Olnh@ @ﬂaﬁ@a&gﬁeﬁ rcbﬁ@oglﬁoas of the |pP&%HP|n@EﬁMn%Bﬁ bk qoﬁﬂlﬁated

met od known in the art. Route - Conpounds

in %fcoﬁ‘é%ioﬂ?’ FSPRE YSiNg (NP WHBPE! ppqgnpgetg@gllmycqﬁable carriers.

Thid, epar Sddive hﬁbm Y diithe nﬁ\réﬁﬁdiﬂ)‘i’r\réﬂrdb@fforfn@m&féh 6\‘01( UHI) buccal,

i ven bel ow, T T T 00-/ 0550
mtr%@q?q N@@G?j’t@otﬁg@.g iptggyenous, inframuscular or subcutaneous) or rectal

. administration or a form suitable for administration by inhaiation or insufflation. ‘

“Therapeutically effective amount” is defined ‘an amount of a compound of the
present invention that (i) treats or prevents the particular disease, condition, or
disorder, (i} attenuates, ameliorates, or eliminates one or more symptoms of the
particular disease, condition, or disorder, or (iif) prevents or delays the onset of one or

-more symptoms of the particular disease, condition, or disorder described herein’.

The dose of the active compounds.éan vary depending on factors such as the
route of administration, age and weight of patient, nature and severity of the disease to
be treated and similar factors. Therefore, any reference herein to a phamacologically
effective amount of the compounds of general formula (1) refers to the aforementioned '
factors. A proposed dose of the active compounds of this invention, for either oral,
parenteral, nasal or buccal administration, o an average adult human, for the
treatment of the conditions referred to above, is 0.1 to 200 mg of the active ingredient

“per unit dose whichcoald be adnﬁinistéfed, for example, Tto'4 times perday. - - —

For oral administration, the phammaceutical compositions may take the form of,
for example, tablets or capsules prepared by conventional means with
pharmaceutically accéptable excipients such as binding agents (e.q., pregelatinised
maize starch, polyvinylpyrrolidone or hydroxypropyl methylceliulose), fillers (e.g.,

.27



10

15

20

25

30

35

where Rl, R2, R3, R4, R6, R7, R8 and R9 are as defined“’s‘EP
inrelation to fornmula (1), X is a halogeno, for 2005

exanpl e a chloro, brono or iodo; by netallation using,
WO 2004/035826ax anpl e, t-buLi, followed by reacti oRCRINKOSER393
gas and N-chl orosucci ni m de. Thus giving conpounds of
general formula {V) ‘having A-X = SQ2CL The
phar maceuti cal conpositions of the present invention
lactos@pyhidvecrysiaing atldosd or éaldan\pensprene)l lUTHORRE (¢1§), MGagdBSIUM

scarfi HRE <R PRI RGPS, BERELERY SR ren Vb o
wettingoagantsa{eegl, Sodivmriatry! bugread), ThE tabkts argsed cogtad eftnadthods
w3, A O o R A AR o
for exsomple, salniiinsomylops iontsakegnsomspor ieyuhiy del pesented as a dry

) .cal | [ " s defd pned.. o
proasgT 15" CHEIRASR il SHGPEF R ML yeh B CBERRE g Ao s
preparagatss roay preeveeparethdypaenventibasl  dieseaswith ¢ phalintacewjcaily

. _ o i Lior ’
accog LS sl bt by Bl SRIEB T oA G St seioss
or hydrageasted ediohelfats)pemulsifying agande(e.q.plecithin o) agacE)aminsaguecus

von ] 1, B RAE R 5 R TGy PR b g,

or progyl HhydroxXyhenzbases arfsotieacidt i ve conpoundscan vary

de [ f Iy ch -1 I
Caho gt Bl AEERR, He° o fRodily, mh thke Ble form of taplets or
lozergmsdomutatef in benvenawd manper. be treated and sim | ar

f . ef er. her ej
ohiP RS rnieBhds o e GEIER ey He It Rad, for parentera
admipistigpiiore by linjectiom ineclu@ding wsirigeconveotionab cathelesnaioni tediwdogues or

.o fact . t I ye d f :
infus i U RyERoRE JRREAET Sy e PR HEUSORBEL O o in
amphlgsoal inauwiiirdose rcantairers, t witha an arded geesedtive.hTineusompaesitions

i, ESCHTRE o WS GRRSLOLARR B B, BRI oo
vehid!_es,ean_m mayda:mtalrni [mrm?llng rgsbisragh a"so?usgmk}lﬂ, estaldilizingoamd/or
cischf T B8 Al E e hy AL BB} b oy fr
recamstitufibee witha bl atitsbler vei'&tpjg,uilags §ledip apyeopednytreaso mater ibefeae use.

Teae BLiE BRBLIRECHE WAl nfSE FRACRIS S SRhAAES in rectal

.g., pregelartrnise
corgoaitions syl g suppopifories|dr detastiarr erfeptiispe.gproopizining conventional

soofBUBY SebBULPRclobS! bt | bl SE7 FRRP Vs,

m cro
cr ydrakritranasale kdmirdsteation orl adiminisipidtoap byt mhatation, the active

congitnt prir; b fertton A% PORRbfly SHFRI td fuft Blan ssipsgl seray
frors tapedssglizaab battener or a netulizay ondeont & ¢apsgle, usingliaumhater or

. lLauryl s hate). .The tablets ma oat. by S

sy IS RE! R ora, PRl it 8 SuEBIe R e .
diclildradifiustoradthame, najcHiarbRudrdvaethane) afichidrotetrafiwroethbes, carbon
dio%ialggé @Q%'%@ngﬁﬂ%"éms #lg%%rs].gglyé) Unit m%ry ﬁehgé’te%xeé’ %y providing a

valve to deliver a metered amount. The medicament for pressurized container or

nebulizer may “contaiit a solution~or suspension -of -the active compound while for a- - - -
- capsule it preferably should be in the form of powder. Capsules and cartridges {made,

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

containing a powder mix of a compound of the invention and a suitable powder base
such as lactose or starch.
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product for constitution with water or other suitable

vehicl e before use. Such liquid preparations nmay be 1 SEP 2005

prepared by conventional nmeans with pharnmaceutically
WO 204¢/6¥¥t@bl e additives such as suspendi ng agetTEINZEN3@0)393
sorbitol syrup, nmethyl cellulose or hydrogenated
edible fats); emulsifying agents (e.g., lecithin or
i acaci a); non-aqueous 10 vehicles (e.g., alnond oil
i) ofspaperPdTtB et hyl al cohol); and preservatives
| or propyl p-hydroxybenzoates or sorbic
Mamééﬁg?qwggﬁﬁ%UCcal adm ni stration, the conposition may
t ddeseploe sboncen: Bht stadbkmsmoranebozenges formul ated in
coNVent L.onahses . The act] unds of the
bR LIRSS nan e dotll TR oral © 15
admiailigamchcormantpstionnj@dbindh, i ncl udi ng using
- CQuNELd erLlzatio echni ques or infusion.
Fornuﬁ%%ﬁgﬁ%m$@%nﬁﬁjé%@%@ﬁ"ﬁgy'&g presented in unit
ddsigente compeury -, Serotonmnpul es or in multi-dose
C%s"i’ti\)%ecroﬁtrolw§el?ot§{ﬁ added preservative. The
conpositions =~ nay Hke such forns as suspensi ons,
solutions or emulsions in oily or aqueous vehicles,
.Lontain fornmul ati ng agents such as suspendi ng,
Inmﬂ%@ﬁ%?&%%ﬁﬁg‘and/or 20 di spersing agents. .
Al Reddtiahs \aed yaried dutin 50 i TRISHCR 5H 7e) duhitaiRing0Bsdem ()
formfor reconstitution with a suitable vehicle,
isopretegencl st &7 CefopaPoniwids: Jhewatetion Be:oniaatedeby rapie vacuum

. t] ofot he. i [ l.so b .
o5 gBOTROA B A DN Y b atemine s
companpp ds icooirdiegluns inawrden fooascerteineay infegactions rif desti sognpound

; ' pposi tory bases such as cocoa butter
with @%%&g%ggﬁgdes. 25 For intranasal adm nistration

or administration by inhalation, the active conmpounds
. of the invention are conveniently delivered in the
L'ter%b’ﬁﬁﬁer%ﬂfeaer osol spray froma pressurized container
. pre:a?.nlehgén(z.eét aloMdiéqumarPhafRacdicayUsF ISR, ant IRTe lRe&ignition
.. ins atqr. In the case o ressuri.zed aerosql,
sited, i Reh, 8 i sspin M mb @G “Radlolra Hiasing Songenanhelia sr.

PHI-80 PR f{Ptiprodssydnapidoldi, Pl mMeetiridiad bud reaidsdaeerin. . Eur

rbon 30 _dj ox]J ther suyitable gas and the dosage
Jiml. e mgg) ngdz{a‘ggﬁﬁ@g“ﬁg PPy, a valve to
* Sdpbéfiter PA diRt eRFeAMUNHow BledREiis @RRM3178% Interactions with
gresEgrl%ed cg‘lnt alher or nebulizer may contain a. ,
Fundiongt Pt er Ssilepentdf vn androtile Recepios. ¢ dRsoURchiidesery’s
ArcH. PharfracC 2P| 5113801 988 Wl o iifiidbss. be i n the form of
powder. Capsul es and cartridges (nmade, for exanple,
fromgelatin) for use in an inhaler or insufflator may

- i) be AseapybpsRd Eo containing a powder mx of a conmpound

of the invention and a suitable powder base such as
Materinds gseMsthagisar ch. 28 #4 Si=P2 5 WO 2004/ 055026 i i)

AS 86ebr s8HHES : Buman cortex
Radioligand : [°H] 5-Carboxamidotryptamine (20-70 Ci/mmot)
Final ligand concentration - [2.0 nM]

..Non-specific determinant : 5-Carboxamidotryptamine (5-CT) - [1.0 M} -
Reference compound : 5-Carboxamidotryptamine (5-CT)
Positive control : 5-Carboxamidotryptamine (5-CT)

tncubation conditions :
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Material s and Methods: Receptor source : Rat striatal 14 g¢p
menbranes Radioligand : [12' 5] 11 odocyanopi ndol ol 2005
(2200 C/nmmol) 5 Final lIigand concentration - [0.15
WO ZHMOSNEA- speci fic deternminant : Serotonin - PCIONRGI0OMO00393
Ref erence compound : Serotonin Positive control :
Serotonin PCT/I. N2 01 1310 O O 3 93 10 Incubation
conditions : Reactions are carried out in 50 mM
TRIRSaqtpny pre vauipd cahtiaiSQi mlyl TBIFNC] - jpH i7spewttainienold mi

ot B8R B S0 10 AR 0 R T T Bl

) ‘ gl ass
acidRi @50Acior 60 tnyinttea pPesdreantian is keemindtecensrapid eheanmiiitatibn onto
: . |, val yes_.in order to ascertain
g tfer AR Fo AP Bhbia dRA VBN RErrieF e R bged o
conisplrvityss iniarder tbiaseerdaineey Ré¢raciimsarf testopapolnd wihgeé cloned
5HTS, binBinaite. VoI ecul ar Phar nacol ogy of SHT, and 5- HT2
: é%cggmg?%ltgn Sites in Rat and Pig Brain Menbranes:
Radi ol i gand Bi nding Studies with [3H -5HT, 20

Lit -8 AT, [1251] -1 odocyanopi ndol ol ,

le[‘%%-lfggﬁngggi ne and [3H -Ketanserin.. Eur_ Jrnl.

* \Wheberde oBchaetier, P3laR®s (1.85H) Wayveh Doddolécudart Plearmacology of the

o+ FE ALl SRR S B HR SF hifod P e

. Memhthangs HiNaReyosthmisdebsegls ynetSdtaimaaedhe 337s  595-60n (1988) with

P . 340: 135-138 (1989) with nodifications. 25
moﬁﬁ%t%‘say for 5HT1 D Materials and Met hods: Receptor
source : Human cortex Radioligand : [3H -

< D- ' ptam ne (20-70 ClImmol) 30 Final
lv)I [ gﬁ%? cgar?cégﬂt tion - [2.0 nM Non-specific determ
Matwginis, andQdethorsm dotryptam ne (5-CT) - [1.0 pM

Ref grence conpound : 5- Car boxam dof ryptam ne (5-CT)
Posﬁf}F 0%%%?%1 ﬂymgﬁggﬁ%&am dot rypt ani ne (5-CT) 35
| ncRedioligaddPtd Kétanserin (@990 £i/FMAVWS WO 200- 1/ 055026

Pm{f&\%’?ﬁ)goa%/doc%%ggrﬁraﬁon -{2.0 nM}

Non-specific determinant : Ketanserin - {3.0 uM]
Reference compound : Ketanserin

Positive control ;: Ketanserin

Incubation conditions :

Reactions are carried out in 50 mM TRIS-HC! (pH 7.5) at room temperature for
90 minutes. The reaction is terminated by rapid vacuum filtration onto glass fiber filters.
Radioactivijty frapped onto the filters is determined and compared to {:ontroi values in

order to ascertain any interactions of test compound with the 5HT,4 binding site.

Literature Reference:

Leysen J. E., Niemegeers C. J.,, Van Nueten J. M. and Laduron P. M.
[3H]Ke_ztanserin_: A Selet_:tive_: Tritiated Ligand for Serotonin, Receptor Binding Sites.

~Mol. Pharmacol. 21: 301-314 (1982) with modifications.  ~ o T o

* Martin, G. R. and Humphrey, P.P.A. Classification Review: Receptors for 5-

HT: Current Perspectives on Classification and Nomenclature. Neuropharmacol.
33(3/4). 261-273 (1994).
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Reactions are carried out in 50 MM TRIS-HCl (pH 7.7) 14 sgp
containing' 4 nM Cad 2, 100 nM 8- 04 DPAT, 100 nM 2005
Mesul ergi ne, 10 uM Pargyline and 0. 1% ascorbic  acid

WO WP for 60 ninutes. The reaction is ter rACITAING O] 3990393

rapid vacuumfiltration onto glass fiber filters.
‘Radi oactivity trapped onto the filters is determ ned
and conpared to 5 control values in order to ascertain
v} anyAbsdyefar@Hmugs of test conpound with the cloned
S5HTID binding site. Literature Reference: Weber C.,
Maigriglsert Methops| aci os J. M and Hoyer D. Mol ecul ar

Phapessabosirss : ib.B%noszﬁh éeﬂlrﬁérﬁs@gg@tl on Sites:
Radloll and Binding Studies in Human, Pig, and Calf

Br alRgdio dﬁéléwe?%ﬁ“j'ﬁi%ﬁ%é@@b’é)rg s Arch.

Phach@and%%ﬁce&%'imﬁOgMQ@S) with nodifications.
-1v) Assay for 5HT2A 15 Materials and Met hods:

Recé‘ﬁﬂbﬁpeg'fiﬁﬂ@'@fm‘“ﬁﬂh% elsreeX1C0Redi ol i gand : [H]

Ket R@ﬁ%h@ ESRpARaCigm®y Final Lgand concentration
Non-specific determ nant : Ketanserin -
[3 EOM'V%GOVFQEQ‘eWHBOHpound : Ketanserin Positive
_~control : Ketanserin.ll Incubation conditions :
Reactions are carried out in 50 MM TRIS-HCl (pH 7.5)
'"%*Pai‘%b‘ﬁﬁrtdéii?ﬁ‘ér ature for 25 90 minutes. The reaction

| S ReSaetc &€ dAyriddPatitsh SEFINTRIS-HES fmsm t?nr)%hfalrﬁh@asnm CaCl,
fiber filters. ~Radioactivity trapped onto the filters

and O. farascaibireacid sl 3¢ oTeptar 69 miputesnt Mereaghion issterminatacyloy rapid
vaElﬂJrﬁSfﬁl%tkﬁ' Bn@nﬁiabé‘tfﬁéﬁﬁtér@nsR%Em%@ﬁﬁt Gt %Hna‘nﬁﬂ" B fiters is

inding site. Literature nce:
defesiined %nd Enmpwleérfegv@ét@l \alues. in opdey tNl?éF@fﬁaiU anw m@n@ptions of
teéi%@H{p%Un&’wutMthe bHThKeRRRaskn: A Selective Tritiated
Li gand for Serotonrn2 Re ptor Binding Sites. Ml.
Pharmacol. 21: 381-314 (1982)'with nodifications.

and Hunphrey, P. P. A Cassification
thgpe\[/{lﬂgvrbef%ggg%tors for 5- HT: Current Perspectives on

* A aRadds| CatHayer,aandi ,Nd?mmtsatwaeamdm@msbarmmrgic Ligals to the
'P%%g]ie{%g@?%l@%@%sé%grg%g@mp\(g%) %8’? y5p5eo%i6 Serotonin Recognition
Site. Eur. Jml. Pharmacol. 106: 539-546 (1985) with modifications.

* Hoyer, D, Enge!', G., et al. Molecular Pharmacoiogy of S5HT; and 5-HT;
Recognition Sites in Rat and Pig Brain Membranes: Radioligand Binding Studies with
[BH]-BHT, [3H]-8-OH-DPAT, [“**i}-lodocyanopindolol, [3H}-Mesulergine and [3H]-
Ketanserin. Eur. Jrnl. Pharmacol. 118: 13-23 (1985) with modifications. |

vi) Assay for 5HT3
Materials and Methods:
Receptor source : N1E-115 cells
Radioligand : [3H]—QR 65630 (30-70 Ci/mmo)
Final ligand concentrétion - [0.35 nMj
- Non-specific determinant : MDL-72222 - [1.0 uM]
Reference compound : MDL-72222
Positive control : MDL-72222

Incubation conditions ;
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Material s and Methods: Receptor source : Pig choroid 14 SEP
pl exus nmenbranes Radioligand : [3H Mesul ergine 2005
(50-60 Ci/mmol) 5 Final. Iigand concentration - [1.0
WO 26Mfoss(on- speci fi ¢ determ nant :. Serotonnnii peTfiNA0&000393
liiv~] Reference conpound : M anserin Positive
control-: Manserin 10 Incubation conditions :
Reactions are carried out in 50 MM TRIS-HCI (pH 7.7)

COReaicibmgark daMiR&NAn 20NV HEPLS wqf@'c%nt%‘ﬁwg qko %ﬁw NaCl

nutes. The reaction is term nated by Tapid

at %?a&?ﬁﬁ % PERYES o ARASHEM &S fermingtad by raRid yracuum filtration onto
g!as@ﬁ%b@ﬂ@érbVRbMiobEmQQpF@& Bntb e fitdrd %rdiatéﬁmnéic?gﬁcﬁ %rﬂﬁgred to

g ? ared to control values In order to ascert
con &y"a} YRR ERLIRsasertainsanyeisieractiaps oh teshicompped BHAT: 5HT,
bindmdeita1g site. Literature Reference: A Pazos, D
Hover, and J. Pal aci os. The Bi ndi ng of Serotonerg-i c
Li gands to the Porcine Choroid Pl exus:
theﬁmarea@éfgfejng@ti on of a New Type of Serotonin _
Recog?éi 20 Site. Eur. Jrni.. Pharnmacol. 106:
G F0 AN S b deraresieisifan O POy o Recastorn ot N1E-

11561\leuﬁiblaﬁl;ltomé/@e@i‘§.u' &tr. PRAT mirahRee6, Of 1T %%75 Hb50)  with

co nition Sites in Rat and Pig Brain ranes
mo HeAtONF gand Binding Studies with [3H] -5HT,

. Haiﬁrﬁ eht lRPeﬁF H. ﬂzﬁb&hkeﬁ%&yﬁ@é}bfbﬂm §E|Tr3 Regognition Sites in

Mesul er gi ne and et anserin
Me'iﬁﬁﬁ}ﬂ?ﬁc&lf N 1513‘“@30@@9‘861)3 Walls ipydiRadioiganns Birdgg. Mol.
Phatinacds S83- 4811 3 Materials and Methods: Receptor
source : N _E-1 15 cells Radioligand : [3H -G 65630
* fegs7d. B/ rﬁrﬁIT} Reggpiprsand (they TherapevticeRoteatidlont SHTORSE:ptor

Ani3inisROMaagE! Tddasiehet piggapt - MDL-72222 - [1.0 RM

Ref er ence conpound ositive control :
MDL- 72222 35 I ncubation conditions : 31 14 SEP WD 20

V,,)O4t1ﬂs§a35 &%ﬁEPCTI I N20031000393 Reactions are carried

in 20 mV HEPES (pH 7.4) containing 150 nmM NaCl
Materials and Methods:

Receptor source : Guinea pig striatal membranes
Radioligand : [°H] GR-113808 (30-70 Cifmmo!)

Final figand concentration - [0.2 nM]

Non-specific determinant : Serotonin (5-HT) - [30 1]
Reference compound : Serotonin (5-HT)

Positive control : Serotonin (5-HT)

Incubation conditions :

Reactions are carried out in 50 mM HEPES (pH 7.4) at 370C for 60 minutes.
The reaction is terminated by rapid vacuum filtration onto glass fiber filters.
Radioactivity trapped onto the filters is determined and compared to control values in
order to ascertain any interactions of test compound with the 5HT4 binding site.
Literature Reference: | _ 7 N o
* Grossman Kilpatrick, C., et al. Development of a Radioligand Binding Assay for
5HT4 Receptors in Guinea Pig and Rat Brain. Brit. J Pharmco. 109: 618-624 (1993).

. viii)  Assay for SHT54

Materials and Methods:

Receptor source : Human recombinant expressed in HEK 293 cells
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at 25 C for 60 mnutes. The reaction is termnated by 14 SEP 205
rapid vacuumfiltration onto glass fiber filters.
Radi oactivity trapped onto the filters is determ ned
WO 2ad8@pared to control values in order toPETENINOHENII
any interactions of test conpound with the 5HT3
binding site. Literature Reference: Lumms S. C R,
Kil patrick G J. Characterization of 5HT3 Receptors in
| nRacfioliisie : RAPLMR (BT avingiy Cel |s. Eur. Jrnl.
Phat e ; 3-2 90) with 10 nodifications.
m%@ 3 ﬁgn%)%ﬁg?tf%loa—%%p en% ification of Serotonin
5- HIr@-dRecifiguictdroimabi 1 Msthicthephbmibsaates (00 uMjE- 115
Neyy ¢ grleast oma Cel | b%_ Radj ol i gand Bi ndi ng. Mol .
Pharmacors C%PO%E"{"?L wEepnmeyiade | B, 5-HT3
Re ¢psttioe sonina : Muthidthepiapestyiate Pot enti-al of 5HT3
- Receptor 15 Antagonists. Therapie. 46:431-435 (1991).
vii) Assay for 5HT4 Materials and. Met hods: Receptor
Incubativrceonditidnsnea pi g striatal nmenbranes 20 Radi ol i gand

: OR-1 1 30-.70.Ci ' _Fi [ d
cortdari fishcameg SR i porpl TRstel c ik ebiamiating 10 mu
Mg B2y aricomb miyl gEDI_Tn_EQ atI-D 31 _ét?_fd\/]ao rﬁﬁt{tt@é.efl }%argﬁeﬁﬂ?ﬁt H!‘Péi-ni(i%at?_?r by rapid
ratonin (5- qQsitiye control : Serotonin (5-
vaciggh HEReR: bR Bl betUSes. RBRRORERY drapre oredhe fiters is
determirei add tirRpSredntbl chnthbl @dlusd i ré&t toOAhcBHAH RS intefdl®ions of

R RSB, 5 b

filters is determ ned and conpared to control val ues

. der. to ascertain any interactions of test
L'tek:ﬁolﬁrﬁggeﬁ%reﬂﬁ‘h the 5HT4 binding site. Literature

* FRefsel.peicat: FERE QefeN346: lopabas gggzrpwith RlodfHcations
Devel opnment of a Radioligand Bi nding Assay for 5HT4
Receptors in GQuinea Pig and Rat Brain. But. J Pharnto.
ix) L0RsyTFobBAUTE1993) _ - viii) Assay for 5HT5A 35
Materials and Met hods: Receptor source : Human
Mategals @pf Mathodsipr essed in HEK 293 cell's 32 14 SEP2W

Receptor source : Human recombinant expressed in HEK293 cells
Radioligand : [PHJLSD (60-80 Cifmmol)

Final ligand concentration - [1.5 niM]

Non-specific determinant : Methiothepin mesylate - [0.1 pMj
Reference compound : Methiothepin mesylate

Positive control : Methiothepin mesylate

Incubation conditions : _
Reactions are carmied out in 50 mM TRIS-HC! (pH 7.4) containing 10 mM
MgCl, 0.5 mM EDTA for 60 minutes at 37 °C. The reaction is terminated by rapid

vacuum filfration onto glass fiber filters, Radioactivity trapped onto the filters is
determined and compared to control values in order to ascertain any interactions of
test compound(s) with the cloned serotonin - 5HT binding site. '

Literature Reference:

* Monsma F. J. Jr, et al, Molecular Cloning and Expression of Novel Serotonin
Receptor with High Affinity for Tricyclic Psychotropic Drugs. Mol. Pharmacol. (43):
320-327 (1993).
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WO 20(1410-5502(1 Radioligand : [3H LSD (60-87
Cfmol) Final |igand concentration - [1.0riM

WO zf\,@&-é&g(:i fic determ nant : Methiothepin rres# ate -
.0 p.

Ref erence conpound : Met hi ot hepi RCHEY030@0393
5 Positive control : Methiothepin nesylate
PCT/ 1N2003/ 000393 | ncubati on conditions : Reactions
ar el ed in 50 MM TRI S-HC1 (pH 7.4) containing
1quns1%/l%rf)g§%5ﬁ%d 0.5 nmM EDTA at 37 C for 60 m nutes.
Matdriads aedbMelttanist S terminated by rapid 10 vacuum
fil rat{'on onto,glass fiber filters. Radioactivity
tr 5;%88 O Py R hg%maﬂtr%?%“hl%aﬂﬂ exprensard CHl celnpar ed to

cormenidligaad UEE]LISD @UdRrCilBmascertain any interactions
of m.test c ound with the cloned S5HTT" binding site.
Li tFér}azﬁ%?'Fo%gnggﬁE’é:' [45nMkees S., et at. FEBS
L etNogr specBic Hetstththad 65-C4 ' o deCe i _
Assay for SHT %t er.i al gﬂ’i%ﬁrgmﬁg?%%g@efgg@bpﬁgﬁ ‘Q@Lr ce
- e CYRBP YR > cappeYseaRERER203 cel |5 20
Racﬂ?cxslti’wgaudtrol:E&bﬂrb&@n(i@&@@hn%gmml) Fi nal 1igand
incu@éﬁcﬁne tration - [1.5 nM n-speci fic determ nant :

t !ocf_ epii-mesylate - 10.1 M  Reference conpound :
Ve Rrastitrepiare wRREU RO i} TRISMAI bt 7 M BRIASE 1 mu

{ ubat i di t :
Mo 30 I3 TA 5580 ies o BE1°C e meaptcnoistiamminatpd 18y rapic
vacuivh Mg&tlon, oRtod giaidk FIBEA lifs. Fdidudbi t'%{t’?‘i;cz toﬁlﬁ ;IEE% filters is

reaction is termnated by rapird vacuu
detefningd ANe COmpaEn te icoptaglyalurs dn eedsritoiasyertaiampg dnerddtions of
testobmpbuhd(6y with e3oridalseidBAIf IsARTLHAARREY L0 _contr ol
values in order to ascertain an§/ I nteracti ons of test
conmpound(s) with the cloned serotonin - 5HT6 bi ndi ng
Litewitdre Refféregeat ure Reference: Mnsma F. J. Jr., et al.,
. J\%I ecul.ar C oning and Expressi on of Novel Serotonin
- Y35NeREViensmia: M- Metgaif. A7. fiose,thy Hemblim Dc§ibleye Molecular Cloning

and E%gé%@fohgag b%—%&%wﬁ@hinﬁ?ér%ﬁ%l Recgef')t?'c)r :Subgl%g._ ‘?.ZEEOI. Chem.

268:( 1’L 82002‘{' 8204.

The foilpwing description ilustrates the method of preparation of variously
substituted compounds of general formuia (1), according to the methods described
herefin. These are provided by the way of illustration only and therefore should not be
construed to limit the scope of the invention.

Commercial reagents were ufilized without further purification. Room
_temperature refers to 25 - 30 °C. Melting points are uncorrected. IR spectra were taken
using KBr and in solid state. Unless otherwise stated, all mass spectra were carried
out using ESI conditions. 1H NMR specira were recorded at 300 MHz on a Bruker
instrument. Deuterated chloroform (99.8 % D) was used as solvent. TMS was used as
internal reference standard. Chemical shift values reported herein are expressed in
parts per million (3 ppm) values. The following abbreviations are used for the
mrultiplicity for the NMR signals: s=singlet, bs=broad singlet, “d=doublet, ht'riplet,

g=quartet, qui=quintef, "h=hepiet, dd=double doublet, dt=double fripief, ti=triplet of

triplets, m=multiplet. NMR, mass were corrected for background peaks. Specific

- rotations were measured at room temperature using the sodium D (589 nm).

Chromatography refers to column chromatography performed using 60 - 120 m'esh
silica gel and executed under nitrogen pressure (flash chromatography) conditions.
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14 SEP2Ws WO 20011055026 PCT/ 1 N20031000393 x) Assay

.
for 5-HT7 Materials and Methods: Receptor source : 4 SEP 2005

Human reconbi nant expressed in CHO cells Radioligand
WO 2004k SD (60-80 Ci/mmol) 5 Final |igand concgmeestoness

- [2.5 nM Non-specific determ nant : -

5- Car boxam dotryptam ne (5-CT) - [0.1 pM Reference

compound : 5- Carboxam dotryptam ne Positive control

DescriphbOAAN flpt EEhaRERanckAfRALA-eRIEORaLA oM dQzin-1-
React i ons a1rigz carried out in M TRI S?tHCI gﬂ(%p'g 4)

yimethyReti-Hidede 80nv MyC12i 0.5 nM EDTA for 60 minutes at

32 @ Brahﬁ)b@&.@é‘r@sawbﬂyg 3t@ﬂcm:uaa ?m emoroamxﬂwdoveaqwm g, 0.01
trati on on ters. |oact|V|t

mole)t ?%tﬁsw‘vmlae £hé1g gi PPé? @q‘%s> lfuese'élpfﬁr?ﬁéaa%@%awp‘aﬁaﬂﬂed

at 28 eC CORé IBhcival M@&Jrénw@sf d6bled %n@sﬂfkﬁétﬁ*]lﬁtpéfﬁé[ne (1.1 g, 0.011
Interactions of test conpoun e cl oned

mole@)éiy%st %qlqeﬁl slo@yﬁq t!‘tﬁs W&“ ﬁ@reaq qe@ctgop)gngﬁqr@rmqﬁqgcuon was sfirred

for 2 Bﬁfiﬂ{u?§§@5 "C( andsgﬁélf th@corﬁﬂ@mf r%ct%ﬁt(‘?@d)f mifure \RESdildtbd
D ey, Mol ecular d oning d Expression

furth%“legl %5 e bbstiyhlpsqm%tmn@emdg@mra@mﬁ rmglpmxtuajw? peshed
with drgtgf'raﬁﬂ brifd eﬁ’ae dl%ﬁlgronié%?é}% é&%@ﬂwa@ @ﬂ%&‘@uércgo'd%m Blfate and

ptlon I1lustrates met hod aration of
the vplgtie gelrsfancagpaeret iemaved sRgeuragisiced pg@ﬁ@liea plipinyihg crude
r
mterrg%%latgf‘ggg d@bﬂﬂe toBtatu’(b% \TJ§§ PGﬁi‘ﬁ oy g%%lfaﬂomﬁﬁgﬁéaﬂ?\g (EES Gel,

on on
EtOAddexangs e28hiu aﬁorﬁdt\e b‘—émpemﬂstwm@umé l¢anﬁrfl¢3/ bydRs bibfie and

masggpédﬂgl éﬁg{fé@sla@@he tltlquﬁﬁﬂ%ﬁha' reagents were utilized

hout further purification. Room 25 tenperature

r eﬁ@F'@F lyo Ph4lDimmpan-nEpbemimeibarne af20%inchr r@8f egmoles),

N 4}szé|9£{e1 {810 I 804 24 fdles)Ust 'i‘-%z-ﬁ%‘mﬁﬂgeﬂaﬁnsﬁu SHoRE Q. 57 o,

Unl ess o se state mass spectra Were carri ed
0.01 6@9‘%&|W@'€ES§3CE dAdPiEPaies other dpivalyrsc @ceordinge t¢ dber method
descbed@BoMiz on a Bruker instrument. Deuterated
chloroform (99.8 % D) was used as solvent. TM5 was
Listggedicas internal reference standard. Chemical shift
val ght ed herein are expressed in 30 partsyRfk lon
mllion (S ppm values. The foll ow ng abbreviations
are used for the nultiplicity for the NMWR signal s{M+H)'

D 13" Si- 9B RmobiAzEHR ko) B9 Hfdro- S—Qﬂ%?ipﬁierazﬁn—ﬂ ri IOI ataz 484

quartet, qui=quintof, -h-heptet,
dOLVHP@W)")'Gi‘HGQ‘EI‘BI e triplet, tt tr| pl et of tr| pI ets,

D2 ”‘:?Jtszthgn‘?dben%sum% 4@6&10@(4-%“%16&&24%0 kgro BQG’ 528,

ylmethy)e‘i(l:~1|~|ndole ' 530
D3 5-Brom0~1-(2-bromobenzenesulfonyl)—3-(4-meﬂ1ylpiperazin-1- 528, 630
yimethyl)-1H-indole
D4  5-Bromo-1- (2—bromo—4—methoxybenzenesu!fonyl)—S (4 : 558, 560,
- methylpiperazin-1-ylmethyl)-1H-indole 562

D5  1-(2-Bromobenzenesulfonyl)-4,5,6-trichloro-3-(4-methylpiperazin-1- 551, 5563
ylmethyl)-1H-indole

D6 1-(2- Bromobenzenesulfonyl) 8-methyl-3- (4-methyiplperazm -1- 462, 464
- ylmethyl)-1H-indcle” T . B
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15

rotations were neasured at roomtenperature using the g

sodium D (589 nm. 35 Chronatography refers to colum ‘ SEP 2005

chr omat ogr aphy perfornmed using 60 - 120 nesh silica
WO YaHOHY execut ed under nitrogen pressure (fIREHIHIN2003/000393

chromat ogr aphy) conditions. 34 1 4 SEP 2Ws WO
20041055026 PCT/ 1 N2003/ 000393 Descri ption 1:

1- (2- Bronmobenzenesul f onyl ) - 4- chl or o- 3- (4- et hyl pi per az
Desdriptibn yTnet{@/Bjortbbemataksuifdil))-5-methoxy-3-(4-methylpiperazin-1-

~ (s Brs nesul f onyl ) - 3-chl or onet hyl - 4-chl oro- 1H
yimeljdﬁ@gl‘!g 1?98%363? 0.01 nole) and triethylamne (1.11 g,
0. fz}meth@tye&yi hnthjrigkiﬂramm‘raﬂrhethgi)-(l RSnddle )2 WaSg,S[!Lbﬂ medles) in

5 n_mxture cool and
DMF %) ﬁ'it) o per aZI& %@: hi?(ia susBerbc, \Aﬁ‘g§0éi§ m&}é{gncgedé[é%a g, 0.011
mo!es) m/\DMFt Ol Ot smaizitdiniad Iftlﬁer ethpeestaiel InAlowi10teQr. e ThBhrﬂlxture was
t|o stirre or urs at 25 C and
stined B 1 e S o Gt -Gl JPSFBRG TS YE8) oM tr B vigs and 2
BrontbHentede stifsriyhahionde 222 gl oaft dHotddh avgmabiled &irégididenerne
x,(_:‘acg‘l“?anl o reacﬁt%t n mxture was washed w th water and

R tUFp pas SURRP L TR AR K ék?'é a&- Afies the sasppletiesy of reaction
(TLO ey SidhfnfikBirewes pBurkAdnoatalvate? nfidsd m&&ré%oewum ethyl

under red ced pressure to obtain the crude
acet?’ﬁtr@ﬁgd 2)-dhe eambjnes; RN BYLECHHeTRAashgH Withawntprand brine

‘and fdr@ammrwmwgmﬁby Voilel Fﬁfpuﬁﬁéa weré Q&Qﬁléﬂ?)&ﬁnﬁﬁderz/eﬁﬂlced

rd the c ound, which was identified by IR
presy atgﬁ’g’ "é‘geengﬁsidé‘ﬁ anal yses as the title conpound.
Si ﬂhbai'ésydue[ bbﬁhr@@maﬁuﬂﬁédl QhﬁéBH 'Eﬁ?&iﬁéieig%fﬁﬁ @  gel,

OG5 TEAL BB IR AoiEh B I COMESYIS.MHER B8 iQantGad by IR0, MR and

mas8Rpestal WRERssSQstheqitBicBMpbandt her derivatives
according to the nethod described above. List no. 1 :
Description Mass lon (MtHr D 1

Listdvd, 2-:Br onobenzenesul f onyl ) - 4- chl or o- 3- (4- et hyl pi peraz
|n1 482, 484 vylnmethyl)-1 Hindole D 2
1- (2P enzenesul f onyl ) - 4- br ono- 3- (4- met hyl piessken
| n- I - 526, 528 ylmethyl)-1 Hindole 530 D 3 (M+HY*

(() brom)benzenesulfon | )-3-(4-met hyl pi perazi
gggom ZElilﬁ 9 -n*g‘_eti]qu rgetbyl@:peramn«'l- 478, 480

5 Bﬁm@ﬂyy]) 1HRinabrRN0- 4 met hoxybenzenesul f onyl ) - 3- (4 '558,
560 Ip| erazin-1-ylmethyl)-1 Hindole 562 D 5

D 8;° (b PN Re ez lanys Ssheiony Bdfio. 5- (4. reBRIST0
Pi- PREEAATIdrazifd imegi)-1H-indole

- D9 1-(2-Bromobenzenesulfonyl)-5-ethoxy-3-(4-methylpiperazin-1- 492, 494

yimethyl)-1H-indole

D10  1-(2-Bromobenzenesulfonyl)-5-isopropoxy-3-(4-methylpiperazin-1- 506, 508
yimethyl)-1H-indole

D11 1-(2-Bromobenzenesulfonyl)-5-cyclopentyloxy-3-(4- 532, 534
methylpiperazin-1-ylmethyl)-1H-indole

D12 1-(2-Bromobenzenesulfonyl)-5-cyclohexyloxy-3-(4-methylpiperazin- 546, 548
1-yimethyl)-1H-indole 7
D13 1-(2-Bromobenzenesulfonyl)-5-(furan-2-yimethoxy)-3-(4- ~~~~ 544, 546

methylpiperazin-1-ylmethyl)-1H-indole

36




yIrrethyI)-l Hindole D 6 _ 1485?211;5
(2 Br onobenzenesul f onyl ) - 8- net hyl - 3- (4- net hyl pi peraz
- 462, 464 Inmeth | 1 H 35 14 SEP20% WO
wo 2%‘6‘64?‘665026 PCT/ r N20031000393 Descri ption 7PCT/IN2003/000393
1- (2- Bronobenzenesul f onyl ) - 5- net hoxy- 3- (4- net hyl pi pera
zin-1- ylmethyl)-1 Hindole (D7)
5- met hoxy- 3- (4- et hyl pi perazi n-1-yl met hyl )-1Hi ndol e
Descrigtioso14y, {40[1612—8mh?$)engenedﬂ|:f63§l$g Hﬁ?)iomlrﬂd@ﬁﬁpﬁie@ﬁlﬁ -1-
' of sodium hydride (0.26 g, 0.011 5
yl}phéﬁl‘@%@%ﬁ%ﬁ%mﬁ){slo nmL) maintaining the tenperature
b&l(&Wrarool@nzehesufony!)48-ehlnesnaiyl+iHedddler (318drg, ab.025 nfsies)
t ol.ed .to
was B JE AL LR HE el B, Flor fi shiions S fted) Prny+
Piperagindbyl-HEbipnons ¢2. OTh@, 00d dmplesn Thex reactiomasixfute tagd further

- stirrecSol ﬁéﬁd& fs’r[lognénﬁl tﬁ% réattiofrwabich % fré_%agﬁl etion of

reaction e reaction eRBPRdRxbE vas
diluteq wih ﬂmhévornﬁ&raue @0amlg, weshalcwitdwalet, torinbhanid shtGradedohition

of Socglngl mcv\g:ibgra%te gﬂg &ﬂ%b N& rﬁ&?sgghcgd %6}-2:[ gtaa{hH% glE}FaII aéxla t‘lj'oe

over
Organwomentsewerﬁmyapqmw UMBEVQHUSII I I ed of f- under reduced

10 PrRSS 0,,abt h h [
obre; Poguowes el \ifd P St gl Y Ptfr ol ©
stationary ph@eoaaﬂmqtabbe g;ombll)atms acfff ethyl Bh&tatmrthmlathanot in
mcredéﬁHngi‘a(‘ﬁ@ﬁt ééjfﬁQHdCb'ﬂQ?the IR, NMR and 15 nass spectral
ana ses as the title compound. List no. 2 .
DS¥BIarlyt | dhﬂ@g@pﬁaﬁl—ﬂmhmﬂmghanone (205 g, 001 moles),
I1 4]07@&_895_(@3@%66%3%81&&)?@:1)(2?1@15@5%&% - OERADHPHRS o,
0.011g1pigs).- \Bﬁwéd et n&pﬁf%nzt@redam\fa@v@a Jacendifigh dx ytha - (ethod
descrﬁn@-;% abaw® net hyl pi perazin-1-ylnethyl)-1 Hindole D
91- ( 2- Bronobenzenesul f onyl) - 5- et hoxy- 3- (4- net hyl pi pera
Listnp. 3.01- 492, 494 yInmethyl)-1 Hindole D

101Dé§aﬁt@r,‘qobenzenesulfonyl) 5-1i sopropoxy- 3- (4- WF‘JJ%%R
I perazin-1- 506, 508

15

: (M-+H)"
D14 {4-[1-(2-Bromobenzenesulfonyl)-1H-indol-3-yimethyllpiperazin-1- 538, 540
viiphenyimethanone -
D15 -{4-{1-(2-Bromobenzenesulfonyl}-5-isopropoxy-1H-indol-3- 492, 494

ylmethylipiperazin-1-yl}phenylmethancne _
D16 {4-[1-(2-Bromobenzenesulfonyl)-5-{furan-2-ytmethoxy)-1H-indol-3- ~ 634, 636
' yimethyl]piperazin-1-yl}phenyimethanone '
D17 1-{4-[1-(2-Bromobenzenesuifonyl)-5-methoxy-1H-indol-3-ylmethyl}- 520, 522
2-methylpiperazin-1-yl}ethanone

D18 1-(2-Bromobenzenesulfonyl)-3-(4-(pyridin-2-yl)piperazin-1- 511, 513
ylimethyl)-1H-indole
D19  1-(2-Bromobenzenesulfonyl)-5-methoxy-3-(4-(pyridin-2- 541, 5643

ylpiperazin-1-ylmethyl)-1H-indole

P20 '1'-(2'-8rom0‘-4-Tnethoxyben'zenesuIfonyl)‘-‘.’aj‘—(zr-'(benzyi)piperazin‘-“i-:" ‘855, 557
yimethyl)-1H-indole

D21 1-(2-Bromo-4-methylbenzenestilfonyl)-3-(4-(benzyl)piperazin-1- 539, 541
ylmethyl)-1H-indole

D22 (R,S) 1-[1-(2-Bromobenzenesulforyl)-indol-3-yi}-1-(4- 462, 464
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yl met hyl)-1Hindole D

' 1
111- ( 2- Bronobenzenesul fonyl ) -5-cycl opent yl oxy- 3- (4- ¢ sep 2005

532, 534 net hyl pi perazin-1-ylnethyl)-1 Hindole D

wo 201’2&3‘(@& Br onbbenzenesul f onyl ) - 5- cycl ohexy| oxRCTINZH3 B33
yl pi perazin- 546, 548 1l-ylnethyl)-1 Hindole D
131- ( 2- Bronbbenzenesul f 6nyl ) - 5- (f ur an- 2- yi net hoxy) - 3=(
4- 544, 546 nethyl pi perazin-1I-ylnmethyl)-1 Hindole 36
tethypifetazhbby)dhap@04/ 0a5026 PCT/ 1 N2003/ 00( 1393

tion
D23 ?25{%{ Q:%F‘sg%’ﬁlét?%ﬁ%%ﬁh'ﬁ?w -{Arpiperagbr 13- y I met 484 FEF p
gihestthyiy-1 H-iyddipheny| net hanone (D14) 1- (2-Bronob enzenes

' n chl orom et h Hindol e (3.83
D24 o (e b oo ez aesH e bgt Hine. and i 57 73

piperazireh1 sOhethypni-inése added Phenyl 5

025 RahE Hin bt eI SreEeoRERod 1 or next 341880

lybuestaylj[1 Mididdepaneact i on was con‘pl ete (TLC). Reaction
m xture was diluted with dichl oronethane 20 nli),
washed with water, brine and saturated solution of

Descripiish UDG: bu(cqnimombeenimsurfgﬁm-s (4-ayethylpgserazinedygethyl)-

sul fate and the organic solvents were
1Hmd8%caj(bgg}alt ed under vacuo. 10 The product was purified

l@HmBrcﬂﬁbbéﬁzeﬁéULﬂﬁﬁﬁlpﬂﬂ@’{ﬁ@]g?@U (&nr:%étﬁ}ﬂglﬁ&bzﬁ-}-yl)Tﬁmanone
n SUul e CQ I N | ONsS O e

(0.93 gab@% ﬁgPo‘RE@ﬁfQ RoPLY s %‘F%éf%‘i“r‘r"@"% A andatired suspgnsion
of LAHROlo4Ige OWWesﬁiﬁW iHHI(’IQ/mL) slowly over the period of 2 to 5 hours, the

reachohﬂ?léi:?a \?V%lg %éltéfggléﬁ%ly % nﬁtfgggso% é%foqﬂgﬁ:g%t)on Q]f,neactlon

- the redbti¢r fﬂw.tulwws Defll@ﬂldh-ﬁ) thié Jcet franmrecdiipobnid Gvas dliraldted dith

oot B T B S e i il g BB ffcasgel,

EtOAc[BEstanee',)tle)’lﬁzhsfﬁ)rdi dime (:Mhbl)dr‘;df Eﬁfhlcih) wiﬂdentéﬂeid gy lll? Nl;u'll'f ??d
nzenes on i ndo e

mass Stﬁeﬁ%g?lﬂ'ﬁaiysfas a%%%[m% "ﬂﬂo}'ﬁ enyl)/met hanone d Y

listno.4:

Description ' ) Mass fon

(M+H)"

D26 1-(2-Bromobenzenesulfonyl)-3-(4-methylpiperazin-1-yimethyl)-1H- 448, 450
~indole

D27 1-(2-Bromo-4-methoxybenzenesulfonyl)-3-(4- methylp!perazm-1- 478, 480
yimethyl)-tH-indote

Description 28 :
1-(2-Bromobenzenesulfonyl)-1H-indole-3-carboxaldehyde (D28)

A stirred solution of 1H-indole-3-carboxaldehyde (1 g, 6.89 mmol), in DMF (25
mL) was treated with sodium hydride (0.357 g, 60% in mineral oil, 8.95 mmol) under

nitrogen at room temperature, stired for 30 minutes, treated with 2-Bromobenzene

sulfonyl chioride (1,18 mlL; 8.25 mimol), stired at roorm temperature for 3-5hrs. After
the completion of reaction (T. L. C.), the reaction mixture was quenched with 25 mL
ice-cold water and diluted with 25 mL ethyl acetate. The organic phase was separated,
washed sequentially with water and brine, dried over anhydrous MgSO, and
concentrated in vacuo. The resultant residue was purified by flash chromatography
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D 15{4-[1-(2-Bronpbenzenesul f onyl)-5-i sopropoxy-1 1 _
H-indol -3- 492, 494 ¢ SEP 2005
y[ met hyl ] pi per azi n- 1-yl } phenyl net hanone D

WOZQ‘B‘{%‘(PQ (2- Bronobenzenesul f onyl ) - 5- (f ur an- ZE(yT/H\?f‘%%W”

-1H i ndol - 3- 634, 636

yl met hyl ] pi perazi n-1-yl } phenyl net hanone D

171-{4-[ 1- (2- Bronpbbenzenesul f onyt) - 5- met hoxy- | H i ndol -
(siliGa gelinEOA/Hiexp202/8pafidrditietiyh pompoudii a5 s oH-hvakd aszemevhich

Wagigtltgr(!ggrglﬁgﬂggé%,zlgwgs%qdfr%ssﬂ spegral faldny 1 i di n- 2-yI ) pi pera
zin-1- 511,513 ylnethyl)-1Hindole D
Listlg§' (2- Bronmobenzenesul fonyl ) - 5- met hoxy- 3- (4- (pyridin-2
- 541, 543 yl)piperazin-1-ylmethyl)-1 Hindole :
-D 2@e$r'(mi0r ono=4=net hoxybenzenesul f onyl ) =3- ( 4- (a=siyn
i ) pi perazin~'"i -555; 557, ylmethyl)-1 Hindole D (M)
211- (2- Bronp- 4- et hyl benzenesul f onyt) - 3- (4- (benzyl )'pi p
D 28r adAp-Bromobggenegdionyl)-idmdole-3-tadokaidetiyeleD 22( R, $64, 366

D%’*ég%{%gﬁi’%ﬁﬁ@% St @@B@%ﬂzohéf 000554 394

net kgibpkadelyden- | -yl ) et hane 464, 466 D 23

pab (4 ,@Eﬁmﬂ"ﬂ?‘% %%P@f‘é%ﬁwﬂg@g?@o 3 SalebibRLRRA A koo

5- Brom) | - (2- boono- 4- i sopr opoxybenzenesul fonyl ) - 3- (4H

I8 n-1 -ylmethyl)-1 Hindole 478, 480 D 25
De% qtf&rggkr onobenzenesul f onyl ) - 5- met hdxyi ndol - 3-

1—(g-[anmepFqneﬁtdﬁqay&ﬁaﬁgdole-&ylmethanol (D 31)

In a three-necked round bottom flask equipped with pressure equalizing funnel,
1-(2-Bromobenzenesulfonyl)-1H-indole-3-carboxaldehyde (D27 3.63 g, 0.01 mole) and
dichloromethane (8 mlL) were taken. Sodiumborohydride (0.005 - 0.01 mole} was
added slowly at room temperature and the reaction mixture was stirred well for next 3-

. 4 hours. After the completion of reaction (TLC, 3~ 5 hours), the product was isolated

by distillation under reduced pressure. The residue was extracted with ethyl acetate. 2
x 25 mL). The combined organic extracts were washed with water, followed by brine,
dried over anhydrous sodium suifate. The organic layer was evaporated under
vacuum. The residue was generally an oily liquid, which was isolated and purified by
flash chromatography (silica gel, EtOAc/Hexane, 2/8) to afford the fitle compound,
which was identified by IR, NMR and mass spectral analyses.

List -6
Description Mass lon
| | (W-H)*
Bi  1-(2-Bromobanzenesulfonyl}-1H-indol-3-yimethanol 364, 366
&  1-(2-Bromobenzenesulfonyl)-5-chloro-1H-indole-3-ylmethanol 394, 396

b3 1-(2-Bromobenzenesulfonyl)-5-methoxy-1H-indole-3-ylmethano! 398, 400

: Bescription 34 - - - T s

1-(2-Bromobenzenesulfonyl)-3-chloromethyl-1H-indole (D34).

In a three necked round bottom flask equipped with pressure equalizing funnel,
substituted 1-(2—13romobenzenesuifonyl)-1H-indol—S-ylmethanol (D30, 3.63 ¢, 0.01
mole) and dichloromethane (8 mL) were taken. Thiony! chioride (1.584 g, 0.012 mole)
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Descri ption 26:

| 14
(1- (2-Bronobenzenesul f onyl ) - 3- (4- net hyl pi per azi n-| SEP 2005

-ylmethyl)- 1 Hindole (D26)

WO 04+¢52u8r onobenzenesul fonyl ) -1 PCT/INZ003/000393
H i ndol - 3-yl ) - («44- met hyl pi perazi n-1-yl ) met hanone 5
(0.93 g, 0.002 noles) in THE (10 nL) was treated with
cool ed and stirred suspension of LAH (0.04 g, 0.001

was rgales )s!dvﬂhy Hilirodrd Gerporati® vhy tay féiacﬁdifﬁmli}@ud erﬁaé]?fstlr?ed @eb for
t he reacti on Xt ur.e eat e tore ex

one JRatlry Al e SUEAR, B AEHIPRL (DR oes B vas. HaAed by

dlstlllai@ﬁtUr@ﬁr radKiced presaiSrep OheadsiQlie (vas tekteadt@f.wmm derfygeetate (2 x

25 O RSO e Bl St ferg NAPhed 360 Ve e b prine

dried séer canhgdicus L& drinOATdfbeX armee, oidai: lhylaraﬁvfaﬁrdzabb%ted under

vac§BPPH] fesihll S0lR3 M bt Pl s NS 1o, 875 2 solid

mat@da ¢ whjplhi wadtidentifieh by MRHNMRDand mass spectral analyses as the title

: 00"]%%{5 éZ Br onobenzenesul fonyl ) - 3- (4- net hyl pi perazi n-1-vyl

1) 1 H 448, 450 indole D
271- (2- Brono- 4- met hoxybenzenesui f onyl ) - 3- (4- et hyl pi pe

Llsra;l n-1- 478, 480 ylnethyl)-1 Hindole Description 28
t15 1- (2- Bronobenzenesul fonyl)-1

H i miksdceipBionar boxal dehyde (D28) -A stirred sol utMass tdn

1 Hindol e- 3-carboxal dehyde (1 g, 6.89 nmol), in %g
(25 nL) was treated wth sodi um hydride (0.357 g, &%

D3 n ni-(Badmabdnzer@sffonyiied-¢hlonodethyl-tiHdndiden at r oonBs4,
tenperature, stirred for 30 mnutes, treated with 386
2- Bronobenzene st ilfonyl chloride -(T.i 8

DFBni L1-{2-Bréatbdhameenasulfonyl)si-chlomeB-ationooethyi-d Hripdolat ur €18,
for" 3-5 -hrs. -After 20 the conpletion of reactiaq
(T. L. C), the reaction m xture was quenched wth

D®BL  1-(2-Bewhobaeveresesutfonyb-mettecy\s-dhfor@hetilyl-titihy | 414,
acetate The organic phase was separated, washed 416
sequ HPPaIIy with water and brine, dried over
anhydrous MgSO4 and concentrated to vacuo. The

Dek eéutlitﬁgté residue was purified by flash chromatography
38T SEP 2(b5 WO 2004/ 055026 PCT/ | N2003/ 000393
2-Gldbto-d a-cidronietiyleT-tda-dbazad@nd2 1 afihdedeSifedioxidey(D 37)
conmpound as an off-white foam which was latter

i derft@2fBrechdbgnidResilidRybScchimmemethyet-imaloleda (286 moles) was
taken in a 100 mL 3 necked round bottomed flask, along with N,N-dimethyl acetamide
(40 mL), potassium acefate (0.286 moles, 0.281 g.) and dichloro bis{tri-o-
tolylphosphine)pailadium (0.0143 moles, 0.0126 g). The reaction mixture was
maintained under nitrogen atmosphere and was heated to 160 °C with sfiring for 16
hrs. After the completion of reaction, excess of dimethy! acetamide was distilled off
under reduced pressure and the residue was purified by silica gel column
chromatography using 20 % methanol in ethyl acetate as an eluent.

Alternatively, 1-Benzenesulfonyl-2-bromo-1H-indole-3-carbaldehyde may be

.prepared from 2-Bromo=1H-indole-3-carbaldehyde and a reaction similar to abo__\[e_-tg

obtain a fetracyclic compound,
List—8

Description Mass lon

(M+H)Y"

10



List - 5 DescriptionMass lon (M+H){ 14 sgp
D281 (2- Bronpbbenzenesul f onyl ) - 1Hi ndol e- 3- car boxal dehy 2005
e364, 366 D291- (2-Bronobenzenesul fonyl)-5-net hoxy-1
wa F—Wr"ﬁb‘tﬁ‘% 3- 394, 394 carboxal dehyde PCT/EN2003/000393

D301- ( 2- Bronmobenzenesul fonyl ) - 5- chl or o- 1H-i ndol e- 3- car
boxal dehyde 398, 400 5 Description 31
1- (2- Bronpobenzenesul fonyl )-1 H i ndol e- 3-yl net hanol (D
D37 31)10-Ghimrdriethyg-Shibck4esaztindendipt tzgimiérieas B-disyidepped 304.t h
pressure equalizing funnel,
1- (2- Bronobenzenesul f onyl ) - 1H i ndol e- 3- car boxal deﬁ%e
D38 ( DZZCBlBG-10;chbrdethypil fethicadislaza Biddhafb [ cajiageidane (838L)
were-taken Sodi unborohydride (0.005 - 0.01 nole) S
add%g 02(%3%% y at roomtenperature and the reaction 348
DB xtChlommetbyli2-methomeblhibetb-arenitdo[2 1 atindene- Af t 8B4,
t hes eQpmligt i on of reaction (TLC, 3- 5 hours), the3 6
product was isolated by distillation under reduce
-D‘Dpr ég)tﬁ’lexo -FHéOGethicddeazmindenal? Actliodevd-10r et hyl acéiBdt e
The conbi ned organi c extracts were
?]ed W|t water, followed by brine, 15 dried over
D"r‘lan h@*@*wg %dpmﬁﬁtﬁﬁlﬁam-mmea-mdgam{m -dlmgenc-dBs 317,
fd Cizl,énder vacuum The residue was general I:%/
oi | qul whi ch was isolated and purified by ash
D‘Qchréﬂc&@tbmﬁ*ydlt'(XQrﬁH-ﬁEﬁﬁma-‘lbaze)ﬁmaﬁeiéahe]ln@he) to 314
aff%@amﬁd hidd € compound, which was identified by
R, NWR ang fmass spectral analyses. List - 6
Descrl ption Mass lon (MH'' LBl
1- (2-Bronmobenzenesul fonyl )-1 Hindol - 3-yl met hanol 364,
366 CM
1- (2- Bronmobenzenesul onyl ) - 5-chl or o- 1H-i ndol e- 3- yl net ha
nol 394, 396 D 3
1- (2- Bronmobenzenesul f onyl ) - 5- net hoxy- 1
H i ndol e- 3-yl met hanol 398, 400 20 Description 34
1- (2- Bronobenzenesul fonyl ) - 3-chl or onet hyl -1 H-i ndol e
(D34). In a three necked round bottom fl ask equi pped
with pressure equalizing funnel, substituted
1- (2- Bronmobenzenesul fonyl ) - 1Hi ndol - 3 yl net hanol ( D30,
3.63 g, 0.01 25 nole) and dichloronmethane (8 nL) were
taken. Thionyl chloride (1.584 g, 0.012 nole) 39
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was s
WO 200§/0582¢ t i on (TLC), the product was isol at ed

topipHiOR

14 SEP2005 WD 2004/ 055026 PC /1 N2003/00[ 1393 was addedi 4
slowy at roomtenperature and the reaction m xture
stirred well for one hour. After the co(gypl etion
IN2003/600393
di stillation under reduced pressure. The residue was
extracted with ethyl acetate (2 x 25 nlL). The
conbi ned organi c extracts were washed wi th water,
Examgll¢ oled bi/f? -if-Vgthylgiparazisgt-ylresthyidpthiasdis-agadirdenof2,1-
sul fate. Thf@s5qida@yer Wwas evaporated under
vacuum_ The resi due obtai ned was further triturated
wi tir(FrSierabenzepesfiopyi344-gethvipiperatierlivimethyiriithindals or 1-
Benk
b &gégtl{lfgahygfﬁ -B0brroBs-( f-NMBtI'g 2 1%@1?&5%/1)"’“!1-!% @SIIJ_E"GS moles)

ound scription
waspigken (in. SGHTBn3 dircked F@-ﬂViI botprag ﬂasknmlml with N,N-dimethy

acetén’uﬂ@@#@(rM’f dtassidm a%gétebe 286 moﬂes 0. 281 a) and dnchiﬁro bis(ri-o-
- Bro enzenesul fon or o- 3- CHl or onet
g%dxqmo 0.0143 mo es 0 0126 g.). The reaction m:xture was

ma.%%aeu( .am@rl Rk gzeems%mggé;ggﬂi Qwa?h%ﬁ%g%ylﬁﬁ Btk QFHEYhr 16
hrs. 2Af@n e completianogforeastiop, 88°Q$B|Qi dipetylaadetateide| @ dafilad off
und@e n.%uécéa d%@ésm@ Gt 3ifhb

I 51d3u un{ %d by |iallca el column
Br onobenzenesul fony ? or ne 1 c?l
Chf?matES@HWH@y)g % methapwidn ethyl acelal@ asLarBelnemtkaue fioaindesired

nﬁi&h@ g@of?gaiﬂseﬁ mogggf gl? cﬂ‘a rd;},dFﬁi%E %ﬁy ég'%%rggﬂarg of, tiletPacia

add&loé‘lﬁ%tﬁo bi s(tri-o- tolyl phosphl 'ne) pal | adi um (0. 0143

|
i KT G Horo By 380 16 SRR Pl § o

- (D3Ypanay be treatediwith Nanetiwipinsazing scccmﬂm@to th enatborpae Hesmibed

o SRR, A A el
12, 4B ispactraviosn Put180; é21893yl336 |1489; Mads @ui)uses, 370 (M+H)": 'H-NMR

(poff)f SIB(OHPEY9U) B 20al) HRNAAY, £322140F (Ao8hRTe o

T érna ver

- Examplenz2nesuli-B Umy'b-fl Q-(&ﬁmtbylbiﬂermmmylﬁredaﬂbﬂkhiamdmy

be - prep
. 2_Br_anmp= 1?58 gﬁe@]?dgg%jaq'glgéhyde and a_ reaction

si mdsing Qaseaﬁnﬂy ¢het geneod pedcedaretdeiscitiygidh Eﬁamﬂlﬁptoamdsorﬁé non- -

| cnﬂc’ais\tzanatgngetﬁg Ebtwe' é’efhvaa%%és drggared. Mass (m/z): 446, 448 (M+H)",

Example-3: - 1-Chloro-10-{4-methylpiperazin-1-yimethyl}-5.thia-4b-aza-

indeno[2,1-ajindene-ﬁ,s-dioxide
Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. Mass (m/z): 402 (M+H)*.
Example -4:  2-Bromo-10-(4-methylpiperazin-1 -y[methyl)-s-thia-4b-aza-
indeno[2,1-ajindene-5,5-dioxide
Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm™): 1179, 1334,

1436, 1294; Mass (m/z): 446, 448 (M+H)"; 'H-NMR (ppm) 2.08 (s 3H), 2.32 - 2.76
{bs, 8H) 380 (8,2H), 726 -807(m,7H). . 7 e

Example -5:  2-Bromo-10-(4-methylpiperazin-1-ytmethyl)-5-thia-4b-aza-

indenof2,1-alindene-5,5-dioxide hydrochloride salt
Using essentially the general procedure described in exarnple 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm™): 1181, 1336,
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(MiH)} 40 1 4 SEp 2005 WO 2004/ 05502(

14
PCT/ 1N2003/ 000393 SEP 2005
0- Chl or onet hyl - 5- Chi a- 4b- aza- i ndeno[ 2, 1- a] i ndene-5
WO 2“05/0aq"5§(| de304, 306 PCT/IN2003/000393

D382- Chl or o- 10- chl oronet hyl - 5-t hi a- 4b- aza-i ndeno[ 2, 1-a

] i ndene- 338, 5, 5-di oxi de340

D3910- Chl or orret hyl - 2- met hoxy- 5- Chi a- 4b- aza-i ndeno[ 2, 1-
1438, @ZPPnblens (B3, 445 (B Hiy 0%l T 03RY" (base)

_Examp@@og 4503 gﬁf@ éﬁ'?@@t hidkRidiBeRdf-A DS t?-n[y?) sl gBgene- 10

(c)412- Oﬁﬂéﬂ@pﬁ -BHakleness,54did@de Chi a- 4b- aza- i ndeno[.2, 1-

S e A oe T N Bt inenyle | Aptrparer
criticat dﬂlﬁmeth%thv@cie@aﬂml wishyrdpardd. Meltir§FRNA¥EGNO180 - 182;

iR spe&%?&gﬁg%ﬁﬁ P%ESWZQP?’J&Q%%Z’S Eﬁf?zm&; (M+]H)* TH.NMR {ppm):

perazin
2.28 (sy Pbtd0 ) 2515t(h$ arb2.69 a~2 Tiésofia), 879 (s, 2H), 3.87 (s, 3H), 6.97

— 809 |ﬂq)ene 5, 5- di oxi de
1- (2- Bronmobenzenesul f onyi ) - 3- (4- et hyl pi perazi n-1-yl m

Example h 1) - 124Mlethaxy- éz-ﬁ-npthylptperazm—'l-ylmethyl)-ﬁ—th:a-4b -aza-

Benzenes I r -1-yl nmeth
) - 1 h ﬁ%ﬁfw 58%@%'8“8'?32 §ﬁa§ﬁ&m%¥4’%a§§ﬁ? xida 70 m, d
Hsiag R%‘iﬁr\tlam@e Issnershprgceduss descibed tn enianipié\t Hﬂd ok mph-

critical Qﬁﬁ&iﬂiﬁsdﬁxe(ﬁﬂ % \(r)ér?gé &%g P@h?e%etl\?%ﬁ%y(?ng g&ﬁ'@l Fﬁ'

Exampyg)- I8a-d| u%ﬁtbomm (meébylmeMG1glmathwe5-ﬂaagbI-m-

m xture Wafe iJ i trogen atnosphere and
was heat ed tngf% ﬁn@HQﬁQﬁ%ﬂ?S}}.ﬂBng for 16 his. After

t Yreing sapndialivihe genewhprocedure desmibsd of exdinmee Myand some non-
cntacalé\ﬁaﬁ’aﬁéﬂéj %é!\’@ﬁoﬂa' Gdrlvk :\?éjw% Freégrégin qﬁr ﬂe%?rg gce.rﬁ")g 7%,”{ 514,

t he resi due was -

1344, éﬁ%ﬁ«&%&?dﬂdﬁhfﬂ%ﬁ\ﬂﬂg) 2 Wﬁe(ppmmm 42919491&] sw)cemat(e 3H3),
- | f |
248 "”ﬁ”ﬁﬁggﬁﬂ'@ﬁ PRAOL LTS 260 ER 08 Bl dPaE

a% e”'further by "pr i on of
Examplgei$ : ac th&ﬂhfhstm@fr’ilykéo-(é-meﬂhsﬂklpnmzuIV-GI-Wmethyl}-S—thlaAb-

10- Ol of Qyfiidriolz 4 e 8%8aibQARNol 2. 1-- al i ndene-5.
I OXI

Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR specira (cm™): 11786, 1218,
1326, 1465; Mass (m/z): 426 (M+H)"; "H-NMR (ppm): 1.42 — 1.49 {t. 3H), 2.31 (s, 3H),

12.50 (s, 3H), 2.60 ~ 2.80 (bs, 8H), 3.80 (s, 2H), 4.04 — 4.14 (¢, 2H), 6.97 — 7.92 (m,

6H).

Example - 10 : 2-Benzyloxy-10-(4-methylpiperazin-1 -ylmethyl)-5-thia-4b-aza-
indeno[2,1-alindene-5,5-dioxide
. Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm™: 1173, 1204,
1367, 1448, Mass (m/z): 474 (M+H)*; '"H-NMR (ppm): 2.29 (s, 3H) 2.46- 2.59 (bs, 8H), .

3.78 (s, 2H), 5.13 (s, 2H), 7.05 - 8.08 (m, 12H).

Example~11 : -Cyclopentyioxy-10-(4-meﬂ1ylpip’erazin:1-ylm‘ethyl)‘—'szthia-tib; o

aza- indenoj2,1-ajindene-5,5-dioxide
Using essentially the general procedure described in example 1 and some non-

critical variations, the above derivative was prepared. IR spectra (em™): 11886, 1208,
1333, 1462; Mass (m/z). 452 (M+H)".
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15 (D37), may be treated with 14 sep
N- et hyl p| perazi ne-according to the nethod as 2005
wozgﬁft ‘;g under Description 1, to obtain the above
' @8mpound. Melting range (C): 121 - 125PCH/RI2003/000393
spectra (cm) 1180, 1289, 1336, 1439; Mass (nfz): 368,
370(I\/I+H)+ H-NI\/R (ppm: 2.42 (s, 3H), 2.73 - 2.83
(bs, 8H), $ (s, 2H), 7.22 - 8.07 (m-8H. 20
Exam@ﬁaﬂ;ﬂl ‘e Z-CN.CP*Gh%ﬂ%@%@%@bmkmppﬂrﬂ@thgﬂ-ﬂth|a-4b-

yl met hyl } ;
i ndeno[ 2, Zé&f‘fjéhﬂ%ﬁb@ﬁ@gﬁgﬁ glox&l ng essentially the
JesiBg §psestigtediarasnest procedde Hescetoadr eatpind afQ KB Qfam-

cnt:caiGJainbgt‘ry‘rgé tN@éb&Ue' %}ﬁmﬂé@%&‘}}%&gre(jw Vsaﬁelc'}/ %g%{mﬁ‘g)l J178,31200,
1372, €4Q§:Nﬁsc§ W)(ﬂﬁﬁr@#W)Fpl perazi n-1 -yl net hyI ) - 5- ~t hi a- 4b-

B e o R L G S B R R

1 and soff@-3%arindenclRilcalindene5ai-tiomicle t he above
d@§lh§ @556‘/@ aWﬁeFHe%Eiaarl BrdcediS Reddhad in éx%%n Mihds some non-

cr:tlcalzvagggﬂ:@ﬁ |tf@e @goype@mapvqmaaprapamdyl IResﬁmtr}al(Em") 1017, 1178,

1260, HRBS: masﬁmfz't)n%'@\hﬁﬂ)l H-NRFERS rr§ g g@ﬁ %E
t h 1 i Bt % %Ppﬁ%‘?'
8H), 3R OB 2 ﬁ%nainkaep%?‘%n Stions “the above
i 334
e T a3 THoRIAB N m Ry BB L ki R
2.08 (s, ngdgnol21 mﬂege-ﬁédaeb@le 8H), 3:80(s. 2H),

cnticaéu E'ag %S%tgﬁy i %E?l@}al p@g?g@,l? %eicrﬁ)ed “{ %x&}njlpi% 1 t%\ oM

Vafﬁ%l&@ﬁotf@ 0Oy wgﬁbveswas dlﬂtpardte Waksomikp rd7de 43a) 474
(M+H)35 Usi ng essentially the general procedure described

E % xanple 1 and sonme non- critical variations, the
xamgigq o der%ﬁrﬁ’em%f@%siOdﬂe@%thm;parmeﬂe;dmw;ylx-sm)a~4b-aza-

1181, 133§ge inSERR\E; 0- 4/ 055026
PCT/ 1N2003/ 00 3411438 2@? ﬁ%ﬁ ss (mz): 445 (MH) +,

4!4§mg Wg;qhadlmﬁ@eneg{ arqﬂeéure déscribed in example 1 and some non-
cnt:calz\?éYPatho )gtlzﬂg _a%loﬁ% ggﬁ;\{@\v’% Wa?% %’élﬁ%d 1“"%1"55359{%%("8&17@;; 177,
IR sp%fé@em W 1973, H83getafial 4pr; deasuinez)dass Y(MbH}T r‘m-mmf{pd)rﬁ)
229 (4 AI2RTE ﬁg?’% rsgi?)aé rF . R ﬁf % 2hyS %%s, 069215537
(m, 6hl)R spectra (cm1): 1178, 1328, 1461 15371; Mass
Examglgdfé’le_ E%EF%EW Eéﬂbiy@%‘ﬁ-m%ﬁg@;{e@mnnwlgneghyylgqi(tgla-
2H), 3. 8Ak-aza-BHpnoR, Bajinder®-HS-dioridgH) . Exanple - 7:
gygx/ﬁ\bmgﬁﬂﬁ@% JE lpPoC%%{lr%Zdeségb_e)él in exa%ple_15érgdhslo?r_|e4lt1)<;n-
critical variations, the above derivative was prepared. Mass (m/z): 476 , 478 (M+H)*,
Example - 17: 8-Methoxy-1 0-{4-methylpiperazin-1-ylmethyl)-5-thia-4b-aza-
indeno[2,1-ajindene-5,5-dioxide ‘
Using essentiafly the general procedure described in example 1 and same non-
critical vanat[ons the above derivative was prepared IR spectra (cm Y 1177, 1244,
133'1 1438; Mass (mlz)_398 (MFH)". L -

Example - 18: 2-Methoxy-1 0-(4-methylpiperazin-1-ylmethyl)-5-thia-4b-aza-
indeno[2,1-aJindene-5,5-dioxide hydrochloride salt |
Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm™): 1180, 1248,
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10 benzo[ 4, 5] pent al eno[ |, 2- b] napht hal ene-5, 5-di oxi de 1

Usi ng essentially the general procedure described in ¢ sep 2005

exanple 1 and sone non critical variations, the above
WO3UH G2 ve was prepared. Mass (m z): 448 ( MHPYBIN2003/000393

Exanple - 8 : 2-Ethoxy-I|0-(4-nethyl pi peraz.in-|

-yl met hyi ) -5-thi a-4b-aza- indeno[ 2,

| -a] i ndene-5, 5-di oxi de 15 Using essentially the
133geteitaMags fo&ics (Wesdbbad. in exanple 1 and sone non-

. . |‘ . . H H }
oo 19 “SHBELROS 4 SRR R g e
Mass (i z) hdenoiZ fvelifpdene-SiSxididopm) : 1. 42 - 1.49 (t,
.3 ; , = 0 . 79 2H) ;
o Shihpny P 4Pl 5 o
criticpl variations, the above derivative was prepared. Meilting range (°C): 153 - 1586;
- 49 hylded Q= 4- hyl_pi Zj - 1= vl -
R SRS BT e, Dl RS O BRE T Qe o
1.3% 55kt (hBH), 2.88 (g &ibr 245 pra%ether 8HIESTH (shed),i n5exag0 ep,

1H)L cesl B@ENI9My. Critical variations, the above
)deri vatlve v'vag’lgnprepared. IR spectra (cmi'): 1176,

Examnlg - 201:328;Bronsss-methy-(0nidzmethy Ropdriviin) tylmeth iy thia-ab-
- 1.42,5 = Ly ) s, 3H, 2.50 ,
(3E|)pfn 2.60 ?zi'f%%"?’gzéf%gﬁ‘?neé.s’éﬁ%’é&é2H) ,H)A 04 - 4.(i4

( g, Using esgengially the geperahprocetineg e scribed imdsanddle 1 and some non-
" 10 (4- vl pi L0e 15yl | }o5 .
crtiGal VRGNS Yo chiyd Bt Db BRI i ol 60 ga vty
Examglentdial | ¢-Metbybtorét-aetinripipeczire1-ghpethyl)ditiindbaaap| e
1 and sonethots ki 4 atians, the above
deri vat i ve was ) ‘?’gbﬂ@%‘."g‘?ﬁ“?@é@ ra (cm): 1173, 1204,
30 Ysieg essentiglly Kegengral pjocedlid deddrbpd in StaniPpidR1 @pHshme non-

_ criti(%gl,z@aigl?ng ’%% a_%oéeég%v%/ﬁﬁ?e &t%é_f.re%%egﬁpi gg?ec(rsssfcr%h? ’_11?511,"’:261'
1333 ¢ges:dpesst (/ak §82 (M+HY A=net hyl pi perazin-1 -yl methyl);
e e R3F MR R MBS T D E R e

.1 and songndene23slindeneSidi-diedideat i ons, the above
133 SR S oMy BERAE A prlc R e el T oorap I g S non-
critizg Dvarageus sheangveNizoMe 0B IBerBredpMass (1/2): 396 (M+H)".
Ex%g%@;—'_ %’@;?xi&?ﬁgl l)zggéﬁogﬁ-j EX:]I gfiz-g{_?ethylpiperazinJ -yl)ethyl}-5-thia-4b-
i ndeno[ 2, 1-azprindend 23 dindleogiSdfediogideg essential ly the
0FT By S, ERFH RIS BP0 ron-
critipabyriiadidns, [the showt daivativevids préfatd. MR8 (miz): 412 (M+H)".
Example -24: (RS) 2-Bromo-8-methoxy-10-[1 ~{4-methylpiperazin-1-yl)ethyl]-5-
- thia-4b-aza-indenof2,1-alindene-5,5-dioxide
Using essentially the general procedure described in example 1 and some non- -
critical variations, the above derivative was prepared. Mass (m/z): 490, 492 (M+H)".
Example - 25: {RS) 1-[4-(B-Methoxy-S,S-dioxo-SH-5I“:l6-thia-4b~aza-inden'0[2,1-
alinden-10-ylmethyl)-2-methylpiperazin-1-yflethanone
© 7 “Using ';essentially 'ihe‘g‘eneral"prccedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm™); 1178, 1332,
1438, 1634; Mass (m/z): 440 (M+H)".
Example - 26 :  10-(4-Pyridin-2-yl-piperazin-1-ylmethy!)-5-thia-db-aza-
indenof2,1-alindene-5,5-dioxide '
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5 1372, 1462; Mass (mz): 466 (MH)+. Exanpl e-13: 14 sgp |
2- (Furan 2-yl met hoxy) - 10- (4- met hyl pi perazin-1 2005
Woz)()[}) M ) -5, ciaa -
aza- |ndeno[2 1-a] i ndene- 5, 5-di oxi de Usi ng<1/IN2003/000393

essentlally the general procedure described in exanple
and sone non- critical variations, the above

i‘[fl vative was prepared. IR spectra (cni'): 1017,
1 Y789 espgnyaligdhe gemral nuesesiuierdesiribetion eghnple+t and-sddvRnor-

critical pamdtiond, & e(b'i)aze %é'}lvatzfe %s pé@%%g? (B fB?_é@ (cgﬁan,ﬂ;] g 1338,

1437 212)92 ﬂass (r&fz 1(M+H N NMR (ppm): 269 - 2.71 (bs, 4H), 3.53 — 3.58

{bs, 431)2339@'3" io6H)) @59= gozdéln j.@yl pi perazin-1-ylmethyl)-5-th
Examz 2 aza nden i ndene-5, 5-dioxide Using
PR enf i alifﬁ)’iettwyg'é H’wy"'ﬂﬂbéﬁﬂaml’mﬂfylhwhyl-ﬁ-thla-%-

exanrpl e lafddeasE, Nalmdeha-£Eididy§@l variations, the
ve deri a} |ve was prepared. Mass (mz): 470, 472,
4 Emg(ﬁﬁ%\ﬁa YEQ %ﬁﬁngal precedure described in example 1 and some non-

critica vaﬁeﬂldmt trexabol@ deﬁvé’fﬁrbhfyéspfbrﬁﬁér@a' an eé‘tt'é"g%ﬁ‘%l )HB% 1252,
1324, ﬁ&n 6“/ % @}L b|]|ndene- |ox
t Zhé er| MR (9P 2 94 r(bedh), 18, @(ébﬁpl%i)
3.87 Ck, EHﬂBSQHT(% Bﬁp &6ocrd 41 Wl'ﬂl}lf riations, zh;a a?g\zle 177
[i t|v repared. Melting range (C -
E""“T"E? égctr HBS’%‘!PH% benzpylpiparagin- ?-ywahy%%ua( -Abaaga-
428 ( MrH) ibdenbEANVRIiH@SHE.5,5.c0xdde ( S, 3H)3 9421 46 - 2.60
( Qg‘;['g gg}‘i’egi}ia‘?y(tﬂé Qgpﬁl‘g? @%f%ﬁgescm@el_g in example 'f and :gme non-
critice?vBriatamsS iteestiuwsyectative-wad ehaeRe IR ZipBeta g&ﬁ“g? B{J@ 279
np[21a]|ndene55d xI de ing
;333’e£832np"za§f5%‘§7/“3r€'59@4%§1 procedure described in exanple
xanfplan agsonz-(mmz-ymhaﬁbxwaroqalﬂe@,g iplgagaARAY mﬁ’w 5.
gi;lm\;?tel V&ﬂwﬁﬁ zﬂza-tﬁger?cg[z 1%5}13%6“&_5 j leiK‘.‘lGE 0(7@ lpl} E

8-Udidnexsentighy(the leh i
syt {5@ o PoBRAL skl sytipls 7 ahi sBin o
on '°§§’§Eﬂ*f‘i%- 'F]vi ? WRie Wivereawied. stﬁﬂem@(ﬂcm?ﬂ A4 BRp1385,
144511%3dmaqnmm5zpmm egl vari ations, (t trwne abO\]/-i77
tiv are IR spectra (c :
Exa"l@ 50 13?‘%}? Beiis gmme-1(w§w)swe(chylmm-4m| e
- 18 2 I\/mdemsLe mkheems%ydm.asfaﬂ n-|

- yI net hgsgp aza-
B ESSEtigly the siepens progediws desaibed cenaommilel and|sbma5ion-

cr.tucaWaﬁgummﬁ a@édeydérngnwsi epBfed® QU cﬂlsgawugeﬂe Nosg,
1024 SR s S BT T e bomet e cm' )t 1180, 1246,
Exard@le 141 PﬁWBenzylplperazm-1-ylmethyl)-8-methoxy-5-thia-4b-aza—
indenof2,1-alindene-5,5-dioxide

Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra -(cm"): 1159, 1218,
1346, 1453; Mass (m/z):- 474 (M+H)": "H-NMR {(ppm): 2.50 - 2.60 (bs, 8H), 3.52 (s,
2H), 3.82 (s, 2H), 3.92 (s, 3H), 6.95 - 7.74 (m, 12H).

“Example=32:- 2: ~Methoxy-10-piperazin- 1-yimethyl 5-thlan4b-aza-lndeno[2 1=

alindene-5,5-dioxide

Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm™): 1177, 1227,
1333, 3411; Mass (mlz)\: 384 (M+H)"; "H-NMR (ppm): 2.58 - 2.69 (b, 8H), 2.36 (s,
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WD 2004/ 055026 PCT/ 1N2003/ 000393 1335, 1440; Mass
(mz): 398 (MtH)' (base). Exanple-19:

- | sopr.opoxy- 10- ( 4- net hyl pi perazi n-1-yl methyl)-5
WO?’HJ.“A‘P #%aza- i ndeno[ 2, 1-a] i ndene- 5, 5- di oxi de PCEANZH§3/000393
essentially the general procedure described in exanple

1 and sonme non 5 critical variations, the above

deki vatj ared.. Melting C: 153 -.156;
;’*ﬁ%X%E%ZS—?%-%%E%?@@',7” 315 03462, Mase (nf o)
xapge ¢ BRH) +2-18 ) irazik138 it 38 1), ., 2.
(5, S 2ty 250 (10 ) PSRN SISl
4.60 (sep, =28 W% g 09 (m 7H). Exanple - 20:

2. BistmmeSamtitiythe b@nérﬂfﬁfﬁ&é&ﬁ?@ﬁ@&ﬁ@% @:eéxl'awpi‘ee{ Q&I)sﬁ'gétnon—

whia=4b-. 10.aza-i-ndeno[ 2, 1- al | ndene- oXI de
crtid) Yafidtory) i %‘é°vae$?é'F%WV9p\P%%%r&a?r@dd &8 spebteal (G)ed &t 1278,

1373, HH; bowe (méay-41er(M+igal  vari ations, the above
Exagxﬁi;% l@»g I, V e%-!ﬁ?raﬂfﬁﬁ%{e%géxy%%fpiéggagl)nﬂ -3l6rr(|)éth34frl§§-tl§i$;|)-;z.a-
4- Met hyl - 1mdenofet-hjihgemees, saidkide y| Met hyl ) - 5#hi a- 4b-az -
a iug@&p -al.jndene-5, 5-dj oxi de 15 Usi ng
_essent %%ﬁ*?‘@é‘% gﬁ'é‘?fﬁfﬁfﬁ?%&ﬂﬁ%ﬂ%@reixa@ola' ‘hand aomk @on-
critiqal yaviptioprethe above denvaaa wfiQRbie@h}e%.n %ﬂla(sE;R1 zﬁb%§§ .
vaki.ve -epared. |.R spectra (cm ). ) ,
Exa%%%,’ 954651;%@3%?%9?5‘9“%‘@2“{ e‘}hosxa’%liwb-azae (RS)
8- Met hy! - liddpaef2/t-apndaneds, pasicaia- 1- y! ) et hyl 1-5-thi a- 4
b- s 1-a]indene-5, 5-di oxi de 20 Using
3 esé%%fn , %%%s'ﬁ@[’éh% E_ﬁ%?’a PrRFSLERIdRssribRasiBIexBmtel hard sempé eon-
criticpl yaptioorehaabocs dedvatve wawfé p-%bh%as 5M4sg 3%@?% M+
vaki.ve epar eg. Z); )
ExajE@%Zn? Eg ! gﬁ%?:ﬁi:sG.-t?\?a-t(lb-.aza-rfdei:lao[z,1-alji]ndgn-t'l rl:]lf
- Met hoxy - Weneftiiyi]-Bt, AASYIPheAghiel -5- thi a-
4bv ﬂ?gae ﬂﬁ [% 1-a]i ndene-?,l%-hdi;%!xi%e ﬁrlmlng
it e?sérjtt! a%ﬁ%y %]ﬁet %8R8l PracesiuEs HipssTiorasinaxpaule harg sopé eon-
hqal dpationsethecabova dedvative deds praparalil MR Spekt V§180, 1336
143,014 té\hé_lﬁzﬁm)(' %Z?Wﬁﬂ*; MR B 172 Z(bﬁeém,%.aa (bs, 2H),

3.01AIER 0N 81 met4Totey 2RIDSE0 48806413 DOs A5 |
(m, 144t h | a-4b-aza- i ndenol 2, oA Tl hod s B o A S LY g6
"Using essentially the general procedure described in

ExampigmpBe:| thil-Etye jazebh#i LAL] 1 0
derivative was or [ﬂ??:ja. b ss%egﬁ” %B{O ?Ig?:s ?’%@%ﬁﬁ.{zea'
30 Exanpl e- gg: °@£€ﬁﬁ-ﬁ%%%l%xy- 5, 5- di 0x0- 5H 506

t hilaingbesseatiallydien 9éribrdl procedure described in_efgr)r/]f)ﬁee} ﬁ%dn some non-

o ali n- | Q- yl et hyl ) - 2- net hyt pi perazi n
g‘“ﬂi}’%ﬁﬁggé&%ﬁﬁﬁ el Wenirharedyhinse dura: Asesbithbd-
xamplex3sp| el -Eopaspyl idehhh A msatyIps| B&hi
above deriyvat.i ve v&s ggpg?ar eg. |§'§‘§g{é}t‘f%hfagrﬁr?*’§ S%hla-4b~
1178, 133F7 11488012 kalindapeshS-didde 440 (M+H) +.
Using essentially the general procedure described in example 1 and some non-
cnjlticai variations, the above derivative was prepared. Mass (m/z): 440 (M+H)*,

14 sep on55
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' 35. Exanple - 26 14 sep
10- (4-Pyridi n-2-yi-pi perazin-1-yl nethyl)-5-thi a-4b-aza 2005
eng[ 2, 1-a] i ndene-5, 5-di oxi de 45 14 5Ep215 WO

- nde
WOBNHAPEE026 PCTI I N2003/ 000393 Usi ng essent i aPE/INHE3/000393

general procedure described in exanple 1 and sonme non-
critical variations, the above derivative was

C]ai%ggar ed. IR spectra (cm'): 1181, 1338, 1437, 1592

(mz): 431 (MtH)+; " HNWR (ppm: 2.69 -- 2.71

1 Qfsmmptid oBteYenedal fmufdy, 4H), 3.89 (s, 2H), 6.59 --

8.20 (m 11 H. 5 Exanpl e-27:

8- Met hoxy-10-[ 4- (pyri & n-2-yl) pi 1i4n;)£31y| ] et hyl -5
f hi a- 4b- aza-i'feno[ 2/ 1- a]i ndene-|5, 5} di gki de Usi ng

: ST ¢ ¥bed in exanple

e ahove
Rem ' )?7 1166,
MHH) +; ' H NWVR

10 3.87 (s, 2H),
Exagpl e- 28:
thyl)-5
di oxi de "Usi ng

1252, 13247371592
(ppm: 2.94 (bs, [
3.92 (s, 3H), 6.6( - N(m 7
2-i'sopr opoxy- 10- (Ry- benzo A i pey
Chi a- 4b- aza- indeno[ 2, 1-g{9de

UG

1 and sone non critical variati tRe above

derivative was prepared. IR spgctra (cmi): 1176, 1279,
15 1333, 1632; Mass &m z): 516 (M+H)+. Exanpl e- 29:

2- (Furan- 2 ’ eneral Formula (1) :

yl met hoxy) - 10- (4- benzoyl pi perazi n-1-yl met hyl ) - 5-

tEi a-4b-aza- i n,deng‘gz, 1-a]i ndene-5, 5-di oxi de Usi ng

WHERER 1 An3XP] fithey BB prer@dur-SQdescri bed in exanpl e
Ry, RSORE ROR,CRL tRLR rigat ign e_above .

d%i va i,\l:/(g Fm\/\ﬁ/g_s 7'préepi%F (;Rf:ﬂ' \‘T}?R R’s%?jeF%f’ %gd 2"3?1{"3)’?"‘3151%? or different
TY3FachHfdgpRnsienty; sepresers shydmaen; HeBxgenMekd, + thidx pemb@alkyl

perB@loalkoxy, hydroxy, amino, nitro, cyano. forn idi idi

10- (4- Benzyl in- 10yt nY8 % 1REPHy | a8iding. , augnidino,

sbetiine Hégqg@g%?é&ﬁ@%%g@&m&nggsméwaﬁm%1@1£)ﬁlkyl,
< o | ' le 1

o SR, (OF QRIS LSCHRERINE G Ridodidtih sicrcioaicy,

%‘%‘ﬂ%@‘ AL I shedtliray( eyaly(Cs-Chekoxyl, 269, aryRixy,1adkyl, aralkoxy,

B&iercyblpsS iryt?58 Sieranaliy

55, (i gph Mot PR St et prscnpton.
steroara|ienis [eteroayaiyiliaierys 26yidiasyiore adyfntio, monoalkylamino,

giakgRhiRd,| Y BRRBRDET aldié\;/mglg&ﬁ}%ure é}le cribed in exanple

1 %rg(d some non critical PR ons@raiylaming,, o alkoxycarbonyl,
ALY

SAPoYimas pr erﬁﬂl&dwcaﬂoixgi ctra ( Ciﬁﬁt%rﬁcﬂl\l&hgalm%ﬁ)onyl.
ﬁ%ﬁﬁ%ﬁ%y@%ﬁ%ﬂf%{% s alfinn ¥ )monoall((.yﬁgrmrfoalkyl,
- @ . _xyalkyl. aralkoxyalkyl, alkylthio, thioalkyl,
alkoxycarbonylamino, aryloxycarbonylamino, _ |aralkyloxycarbonylamino,
aminocarbonylamino, alkylaminocarbonylamino, dialkylaminocarbonylamino,
alkytamidino,  alkylguanidino, dialkylguanidino, hydrazino, hydroxylamino,

tarboxylic acid and its derivatives, sulfonic acids and its derivatives, phosphoric

B aciq and its derivatives; or the adjacent groups like Ry and R; or R, and R; or R,

and Ry or Rs and R; or AR7' and Rg or Iig and Rg togetﬁer with carbon atoms t;)-"

which they are attached may form a five or a six membered ring, optionally

containing one or more double bonds and optionally containing one or more

heteroatoms selected from “Oxygen’, “Nitrogen”, "Sulfur’ or “Selenium® and

combinations of double bond and heteroatoms; or optionally Ry, and Ry, together
48
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2H), 3.82 (s, 2H), 3.92 (s, 3H), 6.95 - 7.74 (m 12H)'1455P2m§

Exanple- -32 : -

WOF(BIWEQ&Q' 10=pi per azi n- 1-yl met hyl - 5=t hi a=4b=aza=i ndeno

i ndene-5, 5-di oxi de Usi ng essenti af ¢/IN2AE3 /000393
general procedure described in exanple 1 and sonme non-
35 critical variations, the above derivative was

BPRE ectra (cm): 1177, 1227, 1333, 3411;.

%@s t?{en?azlgb!t)ﬁs% m(s’\*g_uuijfch- henme( pagred 2maB fern?. HhrkbSo six
S _ ‘

gymberedaings optiénald cORRA{MED OH@o?qgéD/eO&:bgﬂéagb?%ds grp_ﬁ optionally

3.83 )
_ 5%@@@8@%9:?&5%%@%&@9@&9%@n§| ‘Oxygen”, "Nitrogen”, "Sulfur” or

259180 5od Lo bingtines atzddunlk-HondRdHAM et S0 A R: A
201 -id] d -5 5-dj oxj de_Usi ng essenti a oaklof'?é'y either
ﬁéﬁglrzlg X Vgﬁio@gg Sdr}'z] %@?e‘?'h‘o’ﬂ °f Rre d¥rpiceform arfi ng;lb-nlmmered
EreRctaring artiictt inense fortrer atissaeSe RN AL éﬁ%s%f a‘i&@&y have

pitegraded (cm,): 1119, 1278,
ss_(nl tsz &4@%%% e+t.’°ng§'an'pl e- 34;

13 R SRyl may Hiexsgme Or piifessrazider baoH Wb bRt ok fod
bi | adeRkey & al-Ldene- 5. 5- di oxi de  Us snts
denti ATy fliga b LA bupe Salsstont bem Iaaenabnehed
Z aha)abe n &n—@ﬁ)aﬂfdfwg c abﬁq@i%ky,)gm 3'215&@3%!0%“(“ ©

y WaS,; . SS Z)" R . ' 3
Ex%gir’r%?@kwés ?"'%EF‘%VE] DPEYEIRAReNY earvly | - araliyt, hostpterdaryl,

RieecyBlylabert: dpticiaiiy R, Bionbi witesigs /5 o %7; %ﬁd el RS fragen

SRR izl | procedure descr I N exa
Iatg:}aqrt]ig? ggﬁin ﬁrlgﬁ%?ﬁ ﬁgflfﬁ?&?qeg?tﬁm?hct 1ng, atishemay be further
salit Bpaaed mayhave ear)one3 + .

Exanpl e-36: 1-[4-(5,5-(c)i oxo?SH-%lane' #b 6" doubie bonas;

%t)iﬁg-%-i;és-i ndeno[ 2, 1-a]i'nden-10- :
t MY qr rafatigatropan- to v Multﬁgtgﬁﬁg{]%hai”gim -

epeaizht rocedure described in exarrpF%

1 and s%ﬁr;éyr?%%ﬁ%%ﬁﬁgég({wd\%%?‘ﬁgi ons, the above

derivative was prepared. IR spectra (cn): 1180, 1336,

{5 veone Becd@Rg 1 Clehyt Ay Wihekbaromiy | "4 - 347

f@t Sy . fromp) | 3.44 - 3.47
q -@Iﬁ}t}ylgpeggzm—13yl@3m%;th&wb-a@-ﬁﬂeno[,@ﬂ%n&&e—g,@dioxide;

A 1B : ) le. - 37 :
| ;17! g:ﬁ’i‘-’ a0 h‘?) | -Tté%ﬁoé%?;"é}igﬁ%ﬁ%ure%ﬁv%ngﬁnﬂ?@nﬂaxva]irfdene-s,5-

©4b-aza- indeno[2,1-a]indene-5,5-di oxide Using
EEhRIb 1Bl al pracedure described in exanple
and so &ﬁ%ﬁﬁg@gféﬁrﬂ g'ﬁ]‘?%Vg?#gi‘q‘6'Pr§?a1ﬂ€l§n9!Bdive]indene—5,5-
Rffi%iat i ve was prepared. Mass (mz): 426 (M+H) +. :
2-Bromo-10-(4-methylpiperazin-1 -yinethyl)-5-thia-4b-aza-indeno[2, 1-ajindene-5,5-

. dioxide; .

2-Bromo-1 0-(4-methylpiperazin—1-ylmethyl)-S-thia—4b-aza-indeno[2,‘I—a]indene-S 5-
dioxide hydrochloride salt; ’ |

2—Methoxy—10~(4—methylpiperazin—1-yIrnetﬁy!)¥5-iﬁia—4b—aza—indeno[2,1-a]Indene—
5,5-dioxide:

2-Methoxy—12—{4-methylpiperazin—1 -yimethyl)-5-thia-4b-aza-

- benzo{4.5]penta!en0[-1',-2-'b1naphthaiene-5;5«:1ioxi‘de;' -

2-Ethoxy-1 Q-(4—methylpiperazin-1 ~ylmethyl)-5-thia-4b-aza—indeno[2, 1-alindene-5,5-
dioxide; |

2—Ethoxy—8-methyl—1 0—(4-methylpiperazin—‘i-ylmeﬂwy])-S—thia~4b-aza-indeno[2 1-
alindene 5,5-dioxide: ' |
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Exanple - 38 : 1 O (4-I1sopropyl-[1,4]diazepan-| 14 sgp
-yl et hyl') - 2- met hoxy- 5t hi a- 4b- 2005

wo?ﬁﬂ/{}‘i%%no[z 1-a] i ndene- 5, 5-di oxi de Usi ng essent |2§%@0393
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35

general procedure described in exanple PG
non- critical variations, the above derivati ve was
prepared. Mass (nmfz): 440 (I\/H-H)4 47 14 SEP2Ws WO

2216 und of the general
%P’Z@ i%f(“q‘%wﬁém@eﬁg oﬂ'ﬁ'.ﬂ*éb*@ﬁ lgdeno{ﬂ -alindene-
SP%*F’P‘N?OOB/ 000393 R17 wherein A may be either

aﬁgggﬁ%'@xy‘%@*%‘%%e iR e dhangr | indumel2, 1

fensrahtdiogdrl each i ndependent |y represent hydrogen,
2P SRR per hal oal koxy,

E‘Sg r ox Y Oa%qg (E—%@Wiﬁ’ﬁé@? oh Y‘"‘Hﬁl)r’fyﬂ“*a -4hrieR-thgenol2,1-
dj’oxlf@)? substituted or unsubstit ut ed groups

j%% e BT St e ot -

W-kenyl bi cycl oal kyl, bicycl oal kenyl

Wﬂﬁﬁ%ﬁbﬁ’;‘@; e EJ ;ﬁ&%n-q rbﬁ}‘gﬂ@ @%ﬁ@;{lé/én%[ﬁ/ 1-

ﬁ (?I : yeligHidg kyl . het er oar aI kyl , heteroaryl oxy,
m”‘““m?*@m“n‘%‘sﬁl‘?ﬁ%e?nﬂa@Wi%*ﬁ%&%ﬂ%%a—m&&%ﬁﬁno
ﬁ r%% 19831 aj kyl ani no, al koxycar bonyl ,

Mmh@wm RGP0 (4ahéh g —
ﬂ%ﬁ@g&% al koxycarg‘gfkg@[ﬂ‘bﬁmpwgr SihiRcge-seadnanol2, 1

€ am noal kyl , nonoal kyl am noal kyl ,

8€Methh I | oxyal k
"Q’L;g]l fﬁ[@WA' yrla%‘ Tkﬁl)ﬁ%éﬁ’l&}gﬁ tnwt{kyaza-l}'/lgenc}/ﬁ 1-ajindene-
a Tar bonyl ani no, aryl oxycar bonyl ani no

samahk -QOY4- AR N arbonyl am no, -

53_ w?rn_lngcg bony':)ez?lrranhﬁ:)JI y'ﬁ%ﬁ%ﬂﬁ ‘{P 'ﬁ ‘?ﬂﬂ@ﬂﬁi@dene-
%é‘a #dirReNlodgesaluani di no, di al kyl guani di no,

8h {2V, oxvyl.ic.,acid and its
. P PRRRR R RPS Yia o dndirie, T-2indene-

%ﬁ%g’ﬁ #8ric acid and its deri vatives; or the adjacent

2BroMpB- 0 of. and R4 or

et R (et e ﬁ'ﬁéﬁf&%‘&%*@eg%?@mpwzm

ay G- aCidds; 0 25 - whi ch they are attached may form

44dthye 09 Rehly ipBRERR fndihyife 4924b 238 i deno2, 1-ajindene.5 5.

dioxide;

(RS) . B-Methyl-10-[1-(4- methylpiperazm~1-yi)ethyl]-s-thla -4b-aza-indeno[2,1-
ajindene-5,5-dioxide;

(RS) 2- Methoxy~10-[1—(4~methy!plperazm— -y!)ethyl]-S—th:a—4b -aza-indeno[2,1-
alindene-5,5-dioxide:

.(RS) 2-Bromo-8-methoxy-1 0—[1-(4—methylpiperazin—1 -ylethyl}-5-thia-4b-aza-
indeno[2,1-ajindene-5, 5-dioxide;

(RS) 1-{4-(8-Methoxy-5, 5-dioxo-5H-5016-thia-4b-aza-indeno[2, 1- a]rnden 10~

. ¥Ylmethyl)- -2=methylpiperazin- -1-yllethanone; - - .. S

10-(4-Pyridin-2-yl-piperazin-1-ylmethyl)-5 -thla-4b-aza—|ndeno[2 1-alindene-5,5-
dioxide;

8-Methoxy-1 0-(4-pyridin-2-yl-piperazin-1 -yImethyl)-S—thia-4b—aza—indeno[2, 1-
ajindene-5,5-dioxide;




cont ai ni ng one or nore double bonds and optionally 14 sgp 2005
cont ai ni ng one or nore heteroatorrs sel ected from

| “Nitrogen", "Sulfur" or "Seleniuni
WO 20(9&%912 81 on

10

15 -

20

25

3.

and

s of double bond and het er oat ons?CHN2003/000393
optionally R11 and R12 together 48 1 4 SEP 2tU5 WO
200- 1/ 055026 PCr/[ N2003/ 000393 with the carbon atons

o whi ch are, attach threeto Si X
R R A TN
alidderd-8, Sbdicedlde;and optionally contai ning one or nore

ter

2 Bt BRI e b et b e o

intvofe, drafintenteeb Satimdde; or optionally either 5 Rfll or R12
Rl 4 fma 9,

14 et e M B I Wi SRy e 35

dlfmd«ther substituted with R14 and Rls, and nay have

1Rl ek eraltD- el Ban L 47800 R ﬁﬂ%ﬂieasﬁ?éﬁ-ﬁfﬁe"e-

S.palmédent s Hydrogen, substit ut ed or unsubstituted

248483 REREEN LS50 BB of s dosce

2o @oxy-d0ezipsrazinyl -31me(fgj@-thu£—%b@ya-hr(malnbﬁt;rya]mdene-s 5
dlﬁk%m oal kyl, bicycl oal kenyl, aryl, - aralkyl, .
ete~roaryl, heterocyclylalkyl; optionally R13 al ong
2+{Feran-2-ginetiexy RIGpiperaaiizi -giethyiS-thinetbrazerindrm(2 d+ajindene-
Swm{‘@ém a5, 6 or 7-nmenbered heterocyclic Mng, which
urther substituted with R14 and R1$, and nay
1%1/ éltbazelmen Toylmethywd-methaxyrfethizdéh: bt eindenc@; 1-alisicaad, 5-
diockidel S an integer ranging from1l to 4, wherein the
carbon chains which "n" represents may be either
1f[M’ééfDich-ﬁHd:'rﬂﬁ#ﬁnﬂ%tz-aza\mdenqz[ﬁumjmdendﬂdnlmghm daim

%]dﬁbﬁg? L‘é’lllgﬁé%%ﬂﬁﬁq Vi mst hyI) 5-t hi a- 4b- aza-i ndeno

P4 EtagHl hdBirzepas-i dirosthyle2-methoxy-5-thia-4b-aza-indenof2,1-

gn@ hyl pi per azi n-1-yl met hyl ) -5-t hi a-4b- az
in@é ”gjugowﬁ F‘Ezri}dene 5, 5- di oxi de;
11)-(@!415@@93&@1 Gllilazepaly-ﬂmmﬁhﬂ}ﬁmeﬁhqﬁy@tﬂwhb—aﬁamdem@m—a

a] i ndene-5, 5- di oxi de; 25
@ﬁ%érﬂadgﬁq%&?ie nmet hyl pi perazi n-1-yl nmet hyl ) -5-t hi a- 4b- az y
o4 -3 stefenispel, -aa i pedjemepl,, & -ang suitablleGombination of above, such as a

ﬁ‘%@g@”é‘ggﬁé én%{é'gqﬁg]r ?fﬁg‘% rgé‘él-{m'i}j }él)gﬂ% Siitrogen oxide; a

pincmacshitioaliydacesplable salt of thg compound the nitrogen oxide, or the

- prodrug; or a solvate or hydrate of the compound, the nitrogen oxide, the prodrug
or the pharmaceutically acceptable sait.

A process for the preparation of a compound of general formula ([},
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" “di oxi de: 35 2- Et hoxyR8- net hyl -t

2- Met hoxy-1 0-(4-net hyl pi perazin- | 14 sgp 2005
-ylnethyl) 5-thi s-4b-aza-indeno[ 2, 1-a] i ndene- 30
oxi de; .

- Wo 2‘5’“@“%xy 12- (4- met hyl pi per azi n-1 -yl met hyl )2V NI R/ AR33

aza- benzo[ 4, 5] pental eno[ 1, 2- b] napht hai ene- 5;

5-di oxi de; 2-Ethoxy-10-(4-nethyl pi perazi n-|

-yl methyl )-5-th ia-4b-aza-indeno[2,1-a]i ndene-5, 5-

3 (41%ret iyl pi perazin-1

yl met hyl ) - 5- Rai a- 4b-faza-i ndeno[ 2, 1-.a]i ndene

5, 5- di oxi de; 49, 1.4{SEP 2vws WD 5026

PCT/ 1 N2003/ 0003 S

pi perazin-1-yly i ndgno[z I

-a] i ndeneR; ;

2- Cycl opent yl oxy-y¥0- (2 ef azi n-1 -yl methyl)-5-t
hi s- 4b-aza- 1 ndepo[ 2, 1 Na] i ndgne-® digoxi de; 5

2- Cycl ohexyl oxy+R,0- (4- ne !

pi perazin-i -yl methyl) - -indeno[ 2, 1-

a] i ndene-5, 5-di oxi de;

2- (Fur an- 2-yl met hoxy) - 10- ( 4- mef hyl pi ra2|n | -yl met hyl
}-5-thia-4b-aza-i ndenof 2, 1- a]qslnd en ®a- 5, 5 di oxi de;
1, 2, 3-Trichl oro-10-(4-m

Wb@‘lﬁfw Ablnpﬁelrbﬁz@thﬂf -GRnBuky10=05-or hS0s~ 4b- aza- i ndeno[2 1-

5
REREBRES ROBE S RGE R Ry g 20t Rys oy g, e o lferent

angh-eagh- lnﬁ@l@mi(eaﬂmIea]esmmrqgensmmgn.dexo 2thip, perhaloalkyi,

@%ﬁkﬁf) h@?ﬁ)&)&o &ﬁ] r{asggﬁ?ﬂjﬁg' gﬁgz[r? f%rrlng amidino, guanidino,

| subrdituged oau@sutxggtutegsgroups selected from linear or branched (C+-Cralkyl,

R

bgysipalkeny. 10+-Cialseny icptips&7iatkoxy, aryl, aryloxy, aralkyl, araikoxy,
heiér&@c?c‘}yl ) Tétérgé@%A'bT%fé?o y@lgréﬂ@[ 2, hie@hddtERNE-  heteroaryloxy,

OXi de hl ori de
hgtqr@a;g&gm@etg@cydyiﬁ’gylpw qubea(‘gpxy; pcylamino, monoalkylamino,

dléﬂygj’ﬁlhﬁ 1) - %rglghﬁwodf b- a&l?g\ﬂﬁﬁcp of 2 al;lai}@]a]nﬁmg enezdYcarbonyl,

I oxI d Br ono-

awi@wnﬁémnym pi per az Efﬁl@qula@ﬂWI ) - 5- t hhetemgyalylgionrranegnyl,
h%t&oa ]o?tyé%ﬁ%@ﬂ5 9(9 er a’zi . a{rg;?oalky#] N rréomﬁ!kg EB‘llnoalkyi
(iﬁl&éam[ngalkyla] akhgéyﬂikyﬁ) E;lryloxya!kyi araikoxyalkyi alkylthio, thioalkyl,
atkoxycarbonylamino, ~ aryloxycarbonylamino, aralkyloxycarbonylamino,
aminocarbonylaminc,  alkylaminocarbonylamino, dialkylaminocarbdnylamino.
alkylamidino, alkylguanidino, dialkyiguanidino, hydrazino, hydroxylamino,
carboxylic acid-and its derivafives, sulfonic acids and its derivatives, phosphoric
acid and its derivatives; or the adjacent groups like Ry and R; or R; and R; or Ry
and'Rq or Rs and Ry or Ry and R; or Rg and Ry together with carbon atoms fo .
which they are attached may form a five or a six mefnbered ring, optionally
containing one or more double bonds and optionally containing one or more

____heteroatoms se!ected from “Oxygen" “Nltrogen" "Sulfur" or “Selemum and

combinations of double bond and heteroatoms or opttonaﬂy Ri1 and Ru together
with the carbon atoms to which they are attached may form a three to six
membered ring, optionally containing one or more double bonds and optionally
containing one or more heteroatoms selected from “Oxygen”, “Nitrogen”, "Sulfur” or

“Selenium” and combinations of double bond and heteroatoms; or optionally either
52
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di oxi de; 25 (RS) ' 1
8- Met hyl - 10-[ 1- (4- net hyl pi per azi n- 1y|)ethyU—5thia 4b
-aza-indeno[2,1- a] ind ene-5, 5-dioxide;

WO Y1y - 10- [ 1- (4- net hyl pi per azi n- 1- yl)et hﬁp (EN200/pep393

4b- aza-i ndeno[ 2, 1- a]indene-5, 5-dioxide; (RS)
2- Br ono- 8- net hoxy I

th 1-yl)eth t hi a- 4b- - 30
Ry ?]r[ &gﬁgﬁg‘% %gﬁ@n@ gnly lgz@,qu@e/ {o;ﬁg}m aI Sa 6 or 7a—zmaembered

hetbrdciSrndtitany may be dirhep satdtiRAgs With &, ARPR 2 AfeRYHve
e:t(}?rré}ehsm Oﬁgﬁeﬁwbﬁﬁ PRY¥&7i n- 1-yl ] et hanone; - -
1310:({54ar1?;y Rh;dh"lmy.?bey barﬂb AR fdréntland each independently represents
Hyél §ugsotguteg or unsufr:ilsﬁff‘uteci1 groupL seiect d flrcr)]nd]el%ee_a? or 5brar\c:hed
(cs_cmamwxy 10--Cnapenylli n- @0 )RikpeN azi gci-e»bméw) St
c AR BTGt BARURBSES HASE, o

hewowmmp@pﬂonally Ry3 along with eithér Ry or Ry7 and the two nitrogen

adhsd Frehe R B, R A e Tt AT b cis g Switn Ty bOTerbeer

‘substitu2dyditteR ey )R, Briddnfenae)dibbPerisl 2ve ot thirb&abiMb bohds;

hi a- 4b- aza- indeno[ 2, 1-a]i ndene-5, 5-di-oxide; 5
0- (4- Benzyl pi perazin-1-yl met hyl) - 8-nmet hyl - 5-thi a- 4b-a
“n'z & iandeviege?, rhngihg nflkenes Go 54, wWhensindeie carbon chains which “n"

re%r%géﬁ]ts d@%gyt&g fotgﬂ 'aagq"(lemy g CE%/:{IJXYV 15 com ns%st hllegctf'n%_ a

COZmthﬂmmyxmmEahpgwazbﬂew yl met hyl - 5-t hi a- 4b- aza- i ndeno
[ 2, 1-a]indene-5, 5-dioxide; 10 :
2- 1 sopropoxy- | 0- pi perazi n-1-yl net hyl - 5-t hi a- 4b-aza-i nd
eno[ 2, 1- a]i ndene-5,5- dioxide; Ry
2- (Fur an- 2-yl met hoxy) - 10- pi per azjjn-1-¥% nEthyl-S thia-4

an

b-aza-indeno[2, 1-%]i ndend=—1 Nde; 1
0-[1, 4] D azegan-1 -yl net hyl -2-&1}% OXy - kﬁ.thi a- 4b-aza-ind
eno[ 2, | -a] i ndene » di oxi de;

-[4-(5,5-Dioxo- Rea
[ [ /ndens 10 ylnethyl) [1,4] d
i azepan- 1- yll]z one;
10- (4-Ethyl -1, 4] di azepal\-l yI
- 4b- aza- i ndeno[ 2, 1Rs a] i- rule

-2 met hoxy-5-thi a
oxi de; and

RS

(i
wherein Ry, Rz, Rs, R4 Re Rz, Rs, Re, Riz, Ria, Ris, Ris, Re7, A and n are as
defined previously, or precursor thereof, while either Rs or Ry is a halogen atom

such as bromo, chloro or iodo, and the other is hydrogen; with a Pd(0) or Pd (iH
derivative as a catalyst.

4. - A process-for-the preparation-of a compound of general formula-(1),

4 SEP 2005
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20 10-(4-iso 145
propyl [1, 4] di azepan-1-yl net hyl) - 2- et hoxy 5-thi a- 4b-a EP 2005
za-i ndeno[ 2, 1- a]indene-5, 5-di oxide; . or

WO 200803926 omer . or a pol ynorph, or any swtabIPeCT"”“2""3”‘"'“3’93

conbi nation of above, such as a nitrogen oxide
thereof; a pradrug of the conmpound or the nitrogen
oxi de; a pharmaceutically acceptable salt of the
conpound, the nitroggn oxide, 3the 25Rprodrug; or a

solvate or hRdrate ¢f the con‘polun ni trogen
oxi de, the pro or the phar ally acceptabl e
salt. 3. A proge prepar atli on a compound

of general forj 114sS EﬂwZ( '5 WO

2004/ 05507 P 393 RO ;fherein A may be
either -CR11R12-)  [(Rli R2, R3, R4, R,
R7, R8, R9, R1l1,/R12. » R15 yay be sane or
different and Bach independg spr e$ent hydr ogen,
hal ogen, oxo, thio, petthatos 5 per hal oal koxy,
hydr oxy, am no, nitro, cyano, M=oFakl , am di no,
guani di no, substituted or unsupstitut,ed groups

sel ected fromlinear or brancged (Cl- £12) al kyl ,
(C2-C12) al kenyl, (C2- C12)alkynyl (C3- C7)cyc|oa|ky|,

wbmmwduaﬁmleef@&mm oyG::ICbar kﬁDg-' bi cycl oal kenyi ,
Ré%azl’ %1 2'#0?% CYR%, é,( F%c yglF{;?éﬁf%Rf r(X%%bgrs%l'n%xgr different

amtét@nbctyldmﬂrubkw re{:h‘esﬁﬂt dydwigen] halogemr o, yﬂhm;ypertlﬁloalkyl

aCy %ﬁr@% l%ycxgr LAIBCY fitteY] %:}‘.on%rm Cyémna?r%’ | %ﬁ%mdmo

arri no, Yyl am
subshituibc ni nrosubahtatddygrammsglemdmmpdmearmnbranched (C1—C1z)a|kyl

et PR SPaP AP LGROTERRIBL G Copisioatisnyl bigycioato

bisydoalkgayik (C1-Calriliogl kyctlo(cwm)audokwayn a@lﬂxkyaraikyl aralkoxy,
|
oAl pemhiily SRSy, o KB e

hatelzmkkamdr@lﬂanymyjalkﬁow acyl aacbbnyl agylamifio, monoalkylamino,
Xyc oca no,
dﬂ'ﬂ@iﬁﬁghocgﬁ%ﬁﬂ Pani %awgﬁgﬂﬂyl a%n ﬁ(& onyl a a{koﬁ%carbonyi
awlkwcarhowlno al kya@ﬂ@ﬁymrhmwl di al kyi getamcglclmla!koxycarbonyl
H&l/ Qrga'élgcarﬁé( °Xy'h H?oanuaylcar %%%(Aat | acl q'lo%%glkbltca%lnoaikyi
errv dl f on S

ériva
didliodarhimoaiky!, askaxyaikyl,i Eeylegaikylat am&(sxyaﬂ(yl t radkydttioa c thinalkyl,

and ) .
BT p ik, * o1 S TR 1 o el RiptBhyRimino,
amnbcmbmmmmb.o alk&lammwhm;mﬁamtmt t adilalskgllarrmyodaammyhammo
t. onal | cont

Wiyleinfingd, SARATTRRHG (Eleltg B8 aydreebRy o S amine.
carbhowylie aciletrat iba erwatives, exttifexic facoin ardxiysg dexjivatives, phosphoric
"N trogen' .. "“Sul fur, or. "Sel eniuni d nbi nat i

2594 B AF Sebvalies i e PURGSIT srPSo kOBt rosh Be o) MarndRer R
RIPRL agRhand Ry or Ry and Ry or Ry and Rg together with carbon atoms to
which they are attached may form a five or a six membered ring, optionally
containing one or more double bonds and optionally containing one or more

~ heteroatoms selected from “Oxygen” "Nltrogen" "Sulfur“ or. “Selenlum” and

comblnations of double bond and heteroatoms or opttonally Rﬂ and R12 together .
with the carbon atoms to which they are afttached may form a three to six
membered ring, optionally containing one or more double bonds and optionally
containing one or more heteroatoms selected from “Oxygen”, “Nitrogen”, "Sulfur” or

“Selenium” and combinations of double bond and heteroatoms; or optionally either
34 '
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25 with the carbon atons to which they are attached

14
may forma three to six menbered ring, optionally SEP 2005
cont ai ni ng one or nore doubl e bonds and opt|$¢1§h$2x0m(m”3

WO&B‘H‘(‘ ?‘ang one or nore heteroatoms sel ected

"Oxygen", "N trogen", "Sulfur" or "Selenium and
conbi nati ons of doubl e bond and het eroatons; or
opt| naI ei her 52 14 SEP2M WD 200410-5, 5026 PCT![ N
Mong Mt GHORT Ry Ror I TBME PN Tememered
h&bﬁo@l‘chcﬁiﬂg twehidtomay &e Furter SlibsGriRRER Y, andet gr &w&by Gave
&lﬁgo \A:EN tga ebfurther substituted with R14 and :
nOVHEY ﬁ%?\fgoué‘??WF one, two or three double
HQQW& arfdlB,; MES tﬁléarﬁé%rrﬂi\%r@rﬂ &WE&\GN indepéRicply réhtdsents
ndegq{tﬁgnt y represents % ogen, substituted
r‘lﬂ%‘uﬁg T %&rg}’r"ﬁ‘tjgﬁ't‘é‘%ﬁ’ 8raue selestrg Trefdinegr of bianched
(Or-angdlied, ( QCx-ClIaRbdy| , (C2,GhRyafikenyt,-Cycycloalkyl,  (Cs

RTINS BT T g —

l‘@l&{bk}.lydylalm;t epst[maew;] Raa dlehewvite withat! RYs kylhR17 @ptitod akd yitrogen
3 along wt ither R16 or, 7 e two, nitr n

A L rip B B & Pamgnbarl sieto S, G, wiba ey PEner
snbzmhtemamh ttbRMfam:jLFh@ I aridOmay hatd élm?ﬁdnwtgb oRlimeaﬂdLétﬁl’é Bonds;
and. ave either. o or re oupl e bonds:, ., ..
Ay ' rﬂ ANl RS P’Zl‘n{gu%é PhgiRN ﬁleo‘s‘?f,g"‘@vr‘fg?'QF AVRiEE
reardsentsahay be eithechnean'or brapphed eiich Bshplisesireheting a which

r anched co ses reacting a
BB deB R Henboy R R UBh SREREER. (17 wher i n
Rl, R2, R3, R4i R6, R7, Rs, R93 R13, R14, R15, R16,
R17, A and n are as qgéined previ ously, or precursor
thereof, while ither or R10 is a hal ogen atom 20
such as brono, i i od d the other is
hydrogen; with a IPd q} ? derivative as a
catalyst. 4. - Ap g=taf -t he- preparatlon of a

conmpound- of 53R44 SEP2WS WO
2004/ 055026 PCT/ “Viherein A may be

ei ther -CR11R12-, R R3, R4, R6, R7,
R3, RO, R11l, R12, N1
di fferent

(i)

wherein all the symbols are as defined earfier with a compound of formula wherein

A, Ry, Ry, Rs, Ry, Rs, Ry, Rs and Rgare as defined in relation to formula (); Xisa
hydrogen, or a leaving group such as hydroxy, mesyl, tosyl or halogeno, for

example a chloro, bromo or iodo and the like; with a compound of formula (IV) or
its acid addition salt,

(V)
-where all the symbols are as defined earlier; and X is halogen, preferably chloro,
bromo or iodo.

th
th



and each independently represent hydrogen, hal ogen,
oxo, thio, perhaloal kyl, 5 perhal oal koxy, hydroxy,
hD@sodai tro, cyano, fornyl, am dino, guanidi ,
“méﬁggg?gﬁhed or unsubstituted groups selectedP?:S‘Z)‘HHZ"“:”““"':"9‘3
| i near or branched (Cl-Cl2)al kyl, (C2-C12)al kenyl,
(C2-C12) al kynyl, (C3-C7)cycl oal kyl '
(C3-C7) cycl oal kenyl, bicycl oal kyl, bicycl oal kenyl
(G -C12)al koxy, cyclo(C3-C7)al koxy, aryl, aryl oxy,
. Adiratesgifor e airkracgtion dfatoerpoayd biyformiia (R d@reth A is -CH,- which

C v, or gar al kyl . heteroaryl oxy, 10
e sl ir. AT e sePoucst widhoRy= CO.
whelainal e symhotsatkesalefined aboveal kyl ani no, aryl ami no,
5 di aryl am no, aral kyl am no, al koxycar bonyl, ,
aryl oxycar bonyl , aral koxycar bonyl , _

8. Am@q«%@p@pmirm edXgioat o Ddim 7, b@f}ﬁms’fu&g ] @xwgglrckm @gb ,ojr more
' . | Ky, am noai kyl . | a

okyI a@mm nohgﬁ@?ﬁ@aﬁ?ﬁ%lkban{ewfwagaﬁ%%c))(gggﬁirlg,gl:oug. fi) resolving the

TGN K BWtHINIC pufkkepkntioroers thiyitom kikgwn mbfhods and i) preparing a

LIND Rl r Vil amin - .
PR L0 Y BRI ptor rvarn
10 afhRymarauseliransaptallel mproduligdhdegdfani nocar bonyl ani no,
al kyl am di no, al kyi guani di no, di al kyl guani di no,
hydr azi no, hydroxylam no, carboxylic acid and its
7. Adhargaceyties! Campesiianccamprisingaritier ofsa ghaimeaeitiedly acceptable

Bhiep j | j ' I_VES,; -t he acent
AP SxBRefe it sohVate 50 Y 2 FdrerRliical? AR pount
. ORA @parndgiccrminght Rainarl, IS stenebiRineregits hatioivetopes, its N-

15 GREDOR it h orma ..
Ki ve 'orﬁgﬁgig@rgr'elﬁgﬁge@ rl ﬁ%:faﬁ%%?ci%é%aa% ggtsgﬂ%tp&f’ﬂ??ﬁf””ca"y
ageRpidhie splvategolbuesiydirtsctimanasahdlitesadrd/amonditablel daghimmation
oPtheBMoGe, heteroatons sel ected from " Oxygen",

“Nitrogen”, "Sulfur" or_ "Seleniunt and conbinations
of doubl e bond and heteroatons; or optionally R11 and

8. praTeloN | t to which the

AS% gaat t atctzjﬂgcg gr'?any&?stci)tllr%rrﬁ ggﬁoﬁé}é@wo&éﬁ(ﬁ MR R 18R g né, tablet,
20 Capsylemamder, cyria iniésiablesolusion noswespdosiohe bonds and

optionally containing one or nore heteroatons
sel ected from"Oxygen", "N trogen", "Sulfur" or

9. Nogg| igiermediaiasaiefiord bn genermkfomiula g}l e bond and
heteroatons; or optionakly either 14 SEP2W» WD
20041055026 PCTIg,N2003/ 0b0393 R11 or R gwth may form
bond with either Ris of RL7 toAerna 5 6 or
7- menber ed heteroycl Ng, r-i ng/ which may be further
substituted with and may have either
one, two or tgy ; R13, i b and R17 may

14 Sep g05

, 3
(C2-C12) al kenyl, (C2-C, 2)ah (C3-L7) cycl oal kyl ,
(C3- C7)cycl oal kenyl, bicycl oal Ryl , _bi/cycl oal kenyl ,

aryl, aral kyl, heteroaryl,

(uy .
25 wherein A may be either -CR4Ryz-, -C=0 or -SO,-:

X is a either of a hydrogen, a leaving group such as hydroxy, mesyl, tosyl or a
halogeno, for example a chioro, bromo or iodo;
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heterocycl yl al kyl; optionally R13 along with either 1
Rib or RlL7 and the two nitrogen atons may forma 5, 6
or 7-nmenbered heterocyclic ring, which may be further
10 substituted with R14 and R15, and may have either
one, two or three double bonds; and "n" - is an
integer ranging from1l to 4, wherein the carbon chains
which "n" represents may be either |inear or

SUVHE4hERed; which conprises reacting a which conprises

reacting a conmpound of formula (II1) given below, 15
(I1'1) wherein all the synbols are as defined earlier

i} , R4,
R, R4 tH) & CRETF’@WFQ @{s.aﬁg gl]éjt] g{ez\fl\'n“%ég:al ﬁarPéé |°;5td“°8%59‘?* and’ each

mde&egﬂe,mﬁyars{:ﬁsentw)fdgoggn Ry@rey erro. thic, partednslyly raroAlpalisuyh
hydrew, apaeomiye, cpesy, formk0Sathidas, dmh;@ﬁenﬁms{uﬁ{ed?& L%mgﬁ cf
0

gmuﬁ"éé?éd?ed ﬁ’&r{?/)ﬂpaaq rb%gl e‘?lc{1 @rg:d;gqllfyl dﬁ;ggpqikan?lk %}é)z g)%gyle

(Q‘%XCVC’P%Y‘S;&%%)@C&EH&BM dish o, ebicydietken@nd (&,- C%)alkoxy

cyclolid-CgaRexypr afver adal s

e SERAN lx\z}’g tz%&?%l’ b ARy, 1@%'5%’083‘%%?%89' PR
& oM EPEREYb nheieoayiesy 'ﬂﬁiBfGFraﬁ‘ex)rmm%tereF))dwmiaﬂwn

acyl, Aatng;cxy,c}-@ylamoc bmon@iRytantes GARMASRAL! YarnfMimino, diarylamino,

| ds wh A = CO
a’a‘kﬂaﬁ‘f”"ytn' o | e B N, aboaksartgnyis

hetem YAl Eab Y ng hﬂéﬁf@wpmcerbgmm ahyircBoyalR@ NPT ammﬁgm@f

- moneiylayhingaliolt dEIRyIQhinbERky, Qltox%éifylf oerglggaﬂ(?l 1, ORr likY]|

eps: | ving a ing gr r'eso
alm&[? racé‘rﬁ; E&P m xt ur 3%5’%%%0]’ lamigRant i o@'gxﬁﬁlfq‘i’ﬁﬂammo,
aralkyipsFrteayEBNS. and RimidpcabepdEting a @h@raﬂﬁ&&gﬁﬂoﬁﬁhh}ﬁo,
dialkpaeRtaBb
ek, YTl i
xry (Gracidy ancnits, Hefivstivesu sultonic axisivpost its derivatives,
Phﬂsebfmyracsi gl iisidehiestives; oa&ﬁlwga&&q%bgdpg Akl Yz, gﬁg RLAR! ﬁnd Ra

or REMd REbe RQEJ\&JE”& e)éﬁ Eﬁ@ﬁ?&ﬁ% ?waat T i Ona}?& atoms to

t her apeut 1 cal
which A Atieohed mﬂaufﬁma ﬁYQ Sf 3 sie negibeonieig, opttoﬁally containing
ona mad*n@*esmhml&&ondlé and cbBa@atl d&ﬁ}a;rhﬁgs ﬁ&l AL Peh%tsteroa ms

ut| cally acceptable sa
Se'ea S, ’P‘%”g%ibc SHfuh Pre"Selsnivar asd comiinatinnt oF double

bondoarbi e%tﬁtoa@mvepabphumms Raqnahdam toaHm R Ui HOTHRIALMONs to

|
wh'cgfgéég:hg? %ﬁ@éﬁ%d g?aglféngg e | eg}{ :U%?rme n'g‘%f, Iaéﬁogfally containing

one or mora g bia bonds and optionally containing one or more hstaroatoms
selected from “Oxygen®, “Nitrogen”, "Sulfur” or “Sslenium™ and oombmatlons of dauble

- bond and heteroatoms; or aptionally either Ry, or R,z are such substltuents which may

allow formation of bund with either Rig of Rys to form a S, 8 or 7—membered

heterocyclic ring; and its sterecisomers and jts salts, with a proviso that Ry, Ry, Rs, R,

Re. Rz, Rs, Ra and X -mre all not Hydrogens sao that 1H-indole[1,2-

blbenzo(d)isothiazols-10-methyl-5,5'-dioxide for the Formula indicated baiow

4 SEP 2005
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35

20 capsul e, powder, syrup, injectable, solution or 1
suspension. 9. Novel internedi ates defined by genera
formula (111), RL R2 (Il1l) 25 wherein A maybe either
-CR'Ri 2-, -C=Oor -S-; Xis a either of a hydrogen,

"a | eaving group such as hydroxy, nesyl, tosyl or a

hal ogeno, for exanple a chloro, brono or lodo; 56 1 4

'SU\@JEE.,&QOS SU VN-951-02 R1, Rzr R3, R4, Rg, R7, Ra, R%

and R,z may be sane or different and each
|ndependently represent hydrogen, hal ogen, oxo, thin,

“)gerhaloalkyl per haf oal koxy, hydroxy, am no, nitro,

PHRTESS PBYRET for e rippdraiongd anid inameakbsdi it Formula
aunsamtdmgxb%@ky ofl6 QEHRS rS Rk LGk S fJ gear or branched
%g %%}“%g Evﬁcz CVZ%WTkeny %%% z) al kynyl, 5
(C3- Vel ot E9T ARG &Y )atiyandsing. . bi cycl oal kyl |
bicycloalkenyl (C, -Ct2)al koxy, cydo(C3 C7) al koxy,
aryl. aryloxy, eralkyl, aral koxy, heterocyclyl,
heteroaryl, haterocyclylal kyl, heteroaral kyl,

het er oaryl oxy, heteroaral koxy, heterocyclyl al kyl oxy,
acyl, acyl oxy, acylam no, nonoal kyl am no,

di al I cyl ami no, arylarnino, diarylamno, araikylam no,
al koxycar bonyj, aryl oxycarbanyl, aral koxycarbonyl, 10
het er ocycl yl al | coxycar bonyl , bet eroaryl oxycar bonyl ,
hydroxyal kyl, ami noal kyl, rnonoal kyl am noal kyl ,

di al kyl am-noal kyl, sl koxyal kyl, aryl oxyal kyl,

ar al koxyal | cyl , aIkyIthio t hi oal kyl , :

al koxycar bonyl am no. aryl oxycarbonyla mn a,

ar al kyl oxycar bonyl am no, am nocar bonyl am no,

al kyl am nocar bonyl am no, di al kyl am nocar bonyl am no,

al kyl am di no, al kyl guani di no, _di al kyl guani di no,

hydr azi no, 15 hydroxyl am no, carboxylic acid and its
derivatives, sulfonic acids and its derivatives,
phosphoric acid and its derivatives; or the adjacent
groups like R and Rz or R2 and R3 or R3 and R4 or Re
and R7 or R7 and RB or R8 and RO together with carbon
atons to which they are attached may forma live or a
six menbered ring, .optionally containing one or nore
doubl e bonds and optionally containing one or nore

het eroatorns 20 selected from"Oxygen". 'N trogen,

“Sul fur' or "Seleniunt and conbi nati ons of double

bond and heteroatarns; or optionally R' and R72
together wwth the carbon atons to which they are
attached may forma three to six nenbered ring,
optionally containing one or nore double bonds and
optionally containing one or nore hateroatorns

sel ected from " Oxygen, "Nitrogen", "Sul fur' or

" Sel eni umM' and conbi nati ons of doubl e

54,
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25 bond and heteroatanms; or optionally either R11 or
R,z are such substituents which may aIIowforrmtion
with either Rae or R 7 to forma 5,

14SEP2m5

f ban
wo ﬁ(’%n‘bz red heterocyclic-ring; and its ster é’gITQHﬁ(B’?@"":m

and its salts, with a proviso that R, Rzi R3, R4, R
R7, RB, Ri; and X -are all not Hydrogens so that

1H i ndol e[ 1, 2-

b] bent zo(d) i sot hj a
Fornmul a i ndi cat ed
conpound of F&rryl-
process provided
i nternmedi ate of

Bl e- 10-#ethiyl -5, 5' - di oxi de for the

4 SEP2l-5 SUVN-951 -02 10_ A
: atl on of novel
for'f (111), according

-to any one OfRj st ich C n’pr|§es of, Route 1 :
cyctizing a conpoung of faornula i ven beI ow, 5 10
15 20 25. 30 35 A nA~' hi a8+.] £rri\l 4 S1_ P 2Ws WD

10

15

11.

20

2004/ 155026 PCT/ 1N20031000393 (\V)
R2, R3, R4, R6, R7, R8 and RO alre
and either of Rioor RGis
chioro, brono or iodo and the®like while other is
hydrogen; using a Pd(O or Pd (I1) rivative as a
catal yst, for exanple tet(r\laki s triphenyl phosphi ne

> : ey ol d.
Rot AT T 2 Bt Br S8 Ao e Rt A tner
i soSRp PmRs brea hralquenedior tRamylecod nlulerct, ibngma ocdm:nami tiod like

m%%a&){'ué égglloﬁglq Q@kgﬁﬁ’oﬁgg) é%/ d a(g) g’g eﬁg% qs a catalyst for

r ek¥ample tletrakier ruipteenyiphojphiney peltaiunat | @is-@irsHolylphosphine)
foll, b eaction with SO2 gas and N 15
chlforosuc'ci ni m de.

erein X, A Ri,
det¥ ned earlier,
for exanple a

Route 2 : compounds of general formula ('li!) wherein A is SO, may be prepared
by converting a compound of formula (V1) given below,

(Vi)
wherein X, Ry, Ry, Rs, R4, Rg, Ry, Rg and Ro are as defined in relation to
formula (lll); by metallation and followed by reaction with SO- gas and N-
chlorosuccinimide.

Use of the compounds as claimed in blaim -1, in combination with other
pharmaceutical agents, such as apo-B/MTP inhibitors, MCR-4 agonists, CCK-A
agonists, monoamine reuptake inhibitors, sympathomimetic agents, adrenergic

receptor agonists, dopamine agonists, melanocyte-stimuiating hormone receptor

58
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11. Use of the conmpounds as clainmed in Caim-1, in

conbi nation wth other pharnaceutical agents, such as

apo- | 3/ MTP i nhi bitors, MCR 4 agonists, CCK-A

WO4HHI5882¢, nonoani ne reupt ake i nhi bitors, PCT/IN2003/000393 -

synpat hom netic agents, adrenergic 20 receptor

agoni sts, dopam ne agoni sts, nelanocyte-stimnulating

hor none receptor 58 14 SEP2Ws WD 2004/ 055026
PENIENZOODIDIIB rasrAterysntagamistabimekinin Ioneedptiog hormone
oAPA RGO, Sléﬁttnsm:épﬁﬁ'aﬂaﬁ) QCISPtH Rk t%r QS&“&QE‘ alanin antagonists,

antagoni st's I ns, ana 0gs, Iep Etl%ln
liggsmi ‘%‘i‘ gitorg, aPﬁ'ﬁ‘BﬁS‘ﬁ rﬂgﬁ?@@iﬁ sm%lropapilg%ﬁeamtammm’so rtrwomlmetic

denkes Uéhﬁﬂ&!’iila?kﬁ@st@%% Ogle peHaQJg; l??&ﬁ‘g gq:]u&)tcartico;d receptor

thyrom metic ents, droe ost
a8 I56?g§rtaﬁ‘é=’i*%’6'fs =g@fﬁé'8c€9€?ﬁ>f@b|8@tag@c§tﬁt oro®rimy @inding peatein

RGN, YlFoagbh-BXe Be;ﬁtﬁﬁep?e‘éépiapgé&ﬁﬁé %I%wkHéLQSQéﬂH d@faftors
rzrg rﬁrotel n ?nta goni sts, gl ucagon

l}é@gﬁt yra gapwhelated prosins) et rQﬂ@moc aﬂ@@@@lm histamine 3

rA&iiter GhugBisBosUidverst! AjoRfktd MRlLfdisdin lﬂFHc%Ho? agonists, in a
ecept or ant.agoni sts, histamne 3 recepto

Elﬁ'iag Blifally Sfsetye @aoket XisoAi %ltlf@bbnefﬂﬁrmwtwaucpmegtlm to

APVeIhS desifbdieifdchfmBbisealvan £fiffedisve amount via a
sui tabl e pharnmaceutical conposition, to .10 achi eve

the desired effect in mammls as vveII as hunmans.

12. wwoﬂéorﬁmmﬂﬂ eﬁéra%ﬁﬁﬁlﬁ'(ll) f & Mthad {d Crainds cﬁigé gl:éhtical

Claim &a\ B armaceuti cal conposition as
"d’%‘??ﬁt@“r% et vt Rigeartaten medicaments. uSe of a
conmpound as clained in daiml for the treatnent

nd/ revention of clinical conditions such as
13. {555 0b e, ForRILE 28| med g FiaY | ©r dhe Searent apdios peveption of

€l lcehdior Sndss %mxlﬂiy? 9 {n@gs:aﬁ aé@ﬁ?l@we Q)‘?Q:l?%%«%vﬁbsesgwe-

mem)rgll di sorders, ADH ention Deficlent sor der
erpRyisive | dsargersy misine) hemanapgnrwedn@moaerd@orders ADHD

ehOs| Sefidii 2DRORIYA HyBE I g i
mstchzophr%hl a, 20- - rsyﬁ?zbg%{r}?{gm gﬁﬁﬁf B&Eonéﬁﬂy disorders,

BF Bwal PHFRRIWERRUg REYERAIC palepressiprackBanias  schizophrenia,
SN ﬁifhbérﬂ’oﬂﬂ' ‘éﬁdor@é}gor\ﬂmdré\}vﬁs’fr&h I gAY u%@yt aéﬁc t?ttacks

tic, osteoporosis, i schem ¢ st r

n
?h §R°‘8J¥'°SF@S ahnopwalites neiEgadan. hpthmsw @W@@Jg@ao@teoporosus
I%Eh@hm:n!;tfbldee‘i’(ﬁﬂ/eﬁ' the SRKOSUSIDD fh 95@%@3 vﬁ{hhﬁﬂl endagenous

orders and al so di sorders associ at
Zﬂiﬂ%l“ difYelso FeRTREHFtioR; glayicoma, sigse @ﬁomaéoﬁmfbm gisorders
85SUEREY Wwith ShiRMraundePind Benkad@iygnt of mid cognitive

i mpai rrrent and ot her neurodegenerative disorders |ike
Al zhei nmer' s di sease, Parkinsonismand Huntington's

14.CI36r §da c¥thpband \&eciBimed P ERAMDD i@ SinG! gt & Hn?)éﬁg%ntwe

for the treatnent of certain (Gastrol ntes
HhRIFerts a8d, coihers ﬂeB@degemeratm ei!ﬂom likg ndizbeip)er'sr disease,

Parkinsonism and Huntington's chorea.

15.Use of a compound as claimed in Claim-1 for the treatment of certain Gl

(Gastrointestinal) disorders such as IBS (iritable bowel syndrome) or
chemotherapy-induced emesis: - - -- :

16.Use of a compound as claimed in Claim-1 to reduce morbidity and mortality
associated with the excess weight.

14 SEP oy05
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-chenDtherapy -induced enesis: 16. Use of a conpound as14
claimed in CCaiml to reduce norbidity and nortality

WO Hg %?ffl ated with the excess weight. 59 1 4,8ERN4 860393
00 a

17.

055026 PCT/ 1N20031000393 17. Use of
radi ol abel i ed conpound as clainmed in aim-1, as a
di agnostic tool for nmodul ati ng ‘5-HT and/ or Mel at oni n

ece tor_fug }lon 10 15 20 25 30 35,60
se of a radiolabelled compound as claimed in Claim-1, as a diagnostic tool for

modulating 5-HT and/or Melatonin receptor function.

60

SEP 2008




