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W (54) Title: NOVEL TETRACYCLIC ARYL.CARBONYL INDOLES HAVING SEROTONIN RECEPTOR AFFINITY USEFUL
AS THERAPEUTIC AGENTS, PROCESS FOR THEIR PREPARATION AND PHARMACEUTICAL COMPOSITIONS CON-

) TAINING THEM
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g (57) Abstract: The present invention relates to novel tetracyclic arylcarbonyl indoles, their derivatives, their analogues, their tau-
¥ tomeric forms, their stereoisomers, their polymorphs, their pharmaceutically acceptable salts, their pharmacentically acceptable
solvates, novel intermediates described herein and pharmaceutically acceptable compositions containing them. This invention par-
ticularly relates to novel tetracyclic arylcarbonyl indoles of the general formula (), their derivatives, their analogues, their tautomeric
forms, their stercoisomers, their polymorphs, their pharmaceutically acceptable salts, their pharmaceutically acceptable solvates,
novel intermediates described herein and pharmaceutically acceptable compositions containing them. This invention also relates to
process/es for preparing such compound/s of general formula (I), composition/s containing effective amount/s of such a compound
and the use of such a compound/composition in therapy
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phar maceutically acceptabl e sol vates, el internedi ates descr %
and pharmaceutically acceptable 15 conpositions containing them The
conpounds of the general forrmula (I) of this invention are 5-HT (Serotonin)
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5- HT ( Ser BtAPRYti¢ agantsiproedss dophhai Dréfrabieis angd Effect. . 20 as
Speci fi catoMtainiRg thgProunds of this invention arCY RAtNaceptical qompesitions
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and / or prophylaxis of psychosis, paraphrenia, psychotic depression,
mani a, sﬁ&iﬂéﬂm@ﬁschi zophreni form "di sorders, anxiety, mgraine
headashe, depr [ rug addi ction, convul sive disorders, personality
di sorders, hypgr??ge‘%f‘%ﬁ, "ﬁ’&(‘gg?q reiRies - tor mowelt tatramyeiRs SarEEHRYE indole thei
al cohol i éﬁwfo"\@amfgmuaeiksterebsseﬁ@wqﬂﬁpga Jgg' e %i‘?sorders, 2g'e Wgples  their
Af ~1~N Lihit¥VinBKs Rgﬁn%{?l < and sleep di oy e{pg'.s' U RAPRsRutically apeaptable
formul a (8 Lé ‘of T RIS é’H?‘?'UrP%PEt%'%éO'mteiLﬂoveldnternenaﬂiatébsﬁéﬂ?ibhﬁ’hder?iﬂ and
af f ect i vENaURRpeULically acaeystabre)csEy; of schi zophreni a an €
extrapyram dal notor side effects otgngt%ﬁéﬁrgh%%@ychotic drugs. 5 The
conpounds of general fornula (1) of this inv ion are al so useful to treat
neurodegenerative disorders |ike Al zhgj n
Huntington's chorea and chenot her'g
- general formula (1) of this R,n '
eating behavior and thus are us¥
-nmortality associated with exces$
di seases of the central nervegg
the dopam nergic and the seroten mtter systens. Serotonin
has been inplicated in a nunber & dis ind c®ndi tions, which
originate. in the central nervous o Rs
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&9 useful in nodul ation of

i21]g thg norbidity and
ekqround of the Invention Many
enced by the adrenergic,

General formula )
The present invention also relates to the process for preparing the compounds of

15  compositions containing them.

The compounds of the general formula

. (1) of this invention are S-HT i
ligands e.g. agonists or antagonists. eretenm
Thus, compounds of general formula

_ diseases wherein Aactivity of 5-HT (Serotonin)
20 Specifically,

(1) of this invention are useful for treating

is modulated to obtain the desired effect.
the compounds of this invention are useful in t

of psychosis, paraphrenia, psychotic depression, mania
disorders, anxiety, ’

he treatment and / or prophylaxis
schizophrenia, schizophreniform

migraine headache, depression, drug addiction, convulsive disorders

personality disorders, hypertension, autism post-

traumatic stress synd i
>ons : ’ rome, alcoholis
panic attacks, obsesswe-compu!sive disorders, "
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Brit. J. Phabgg%)lme 81998 . : :

road distribution of serotonin within the body,
use, in the drugs that affect serotonergic systems. Particularly,

which have receptor specific agonism and/or antagonism for th
25  disorders, including anxiety,

there is lot of interest and
preferred are the compounds

e treatment of a wide range of
depression, hypertension, migraine, - obesity,
disorders, schizophrenia, autism, neurodegenerative disorders like Alzheime
Parkinsonism and Huntington’s chorea and chemotherapy-
Gershon M. D. et. al., The peripheral actions of 5-Hydroxytry,
R. et. al., Journal of Cardiovascular Phammacology (1990), s

compulsive
rs disease,
induced vomiting (References:
Ptamine (1989), 246; Saxena P.

upplement 7, 15).

The major classes of serotonin receptors (5-HT4.7) contain fourteen to eighteen
separate receptors that have been formally classified (References: Glennon et al,
Neuroscience and Behavioral Reviews (1990), 14, 35 and H
(1994), 46, 157-203).

30

oyer D. et al, Pharmacol. Rev.
Recently discovered information regarding sub-type identity,
distribution, structure and function suggests that it is possible to identify novel, sub-

specific agents having improved therapeutic profiles with lesser side effects. The 5
receptor was identified in 1993 (References: Monsma et al, Mot. Pharmacol. (1993), 43,

type
-HTsg
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. _receptor has general i zed stress i;d
Yoshi oka et at, W SClences (1998), '17/18, 1&43

Toget her these studies and observations suggest that conpounds that

ant agoni ze the 5-HT6 receptor will be useful 10 in treating various

di sorderg of the central nervous system U. S. patent 4,839,377 and U. S

patent 4°858nd1RuateMerett al, Biodarhi Bivphgs. ReTI OO l@(ég:ﬁi il 5o ;irgbe)
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said_to gg usef SF |'g %a%%h’g?%gﬁoérﬂqi%,etRé\ﬁm:@lsi'n; fheedhtemts (1998), 8,
G el afc Seupan ol alPGk] ¢ a2 (508) A Fed1sen: fosgset ah el
have 5- gr*lj'é@r ecéﬁ; 19? 'a%%%‘éé%?geiggg%rgﬁtr {.cPlarmarol.i (199§), 4ad, 5561562y @ Ul
in treaBFAYom aeecdpion el bdah eliikeUR) y&giﬁgeg‘r’ét@zg éﬂegeers.to
N- Lot hyl - al. | f t , Aties
e e e iy 0T U T
are usePid observatisasisuggestthat tomp@aids that@n R ubl i cat.i on

p EgoRRS e AL

438,0230; . 0 -substituted five- re ef CTORIYNY!be useful
corrpoungstféa%ﬁ%%ac%&nglo&'u%%sdgﬁsr‘gptz’ﬁicamﬁ‘i NRBYPUS SYstemi- | i ke" receptor agoni st

activity andVUt$. prientshBa9,377 andcU.tS. patenes 85913 141 8fih 8 apd ot heL disorders
for whiiffolds. Tl @fid @d%%%glsét 3 tﬁ? e recg'ggg]rrgfe?sta?psg'{&g%@éef g'@ﬂ?'ﬁ%@’éﬂ
Patent Publication STa 387 saiddpbese lioether trrajmentof migstieeder i vati ves. The
15 conpounds are said to have exceptional properties for the treatnent and
prophyl axis of mgraine, cluster headache and headache associated with
va,?gul ar disorders. These
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| nt ernati onal Patent Publication WD 91118897, refers to 5-heteroc £& 2006
i ndol e derivatives, The conpounds are said to have exceptional properties
for the treatxewiwonand 20 prophylaxis of mgraine, clusteNéwadashe, and
headache associated wi th vascul ar di sorders. These conpounds are al so said
to have exceptional "5-HT1l-1ike" receptor agonism European Patent
Publ i cat i on 4¥ifistyoPateat e7.83%.81r ipfasxytoand-aringaii Htindale 5dioamaigesngandhi gh
af fini tWefr@dxaﬁﬁdé?lﬂme?&’lﬁﬂd&ﬂﬂé‘afee§aﬂ9¥006§useTth]‘?t$%eﬁwg%sﬁheﬁﬁg&d o be
useful for 25 treating diseases related to serotoni'n receptor dysfunction,
for exan%ﬁ%efseﬁpéjméﬁrﬂ%‘?' Eur opean Patent Publication.497,512 A2, refers to a
cl ass of i ni dauaglean RatdnaPoblcatiord 303 &6 refpd ® Slpsliivaidpyasyslupdinaseirgel ective
agonists; "B -1 KEe LLecapt.on hese ounds are said to be useful
for tr ea‘tnpﬁés' nﬁ’ g Ir_%-aljmr{J € bﬁ%d i g%@ G E]ggr 5?8‘%“’3{’??%‘1”&?% 307 JRRIomTE
Publ i cat RSMIMADAIS P60, in testindi ihigring. Eeopean Reftent Foiblietiom AT Oomfebsipol e
der i vat i N§SeridfyliRddifidthjin@RL %ﬁlf&ﬂﬁﬁuesaéivat}&%.ﬁtﬁh Jo?{ o%lrll% %r%esgfd%rge %

u

m graine_ and rel ated conditions. International Patent Publication )
93123396 T+ EFRHY 9GNP NAYP TARPRSIIRIRY ACHYIY A étre yeafhintieating eephaficHT,

recept orpaugoni sts, for the treatnent of m graine and ot her disorders.

a4t (1, 1 oeBh PGl Pl on) ters fo ndgg-substivtd fvermembersd

yl ) but yl '}etqm@’pméﬁ%zdmmumﬁmﬁmwmmdeardoaaicytoafhaweai‘§-l—t§'1-§tsé"ee¢épm agoistgoni st
SOHTI A rhiy v (PBERSOR I e dmBANGY o Sy Sy A R4 E2 55y
(1993) . ¥lqelivroronisteldiessrecsRiars wiRdissedpubl i cati on WO 94/ 06769, refers to

2- subst i t ut ed=foRR SaRAt PebiBaIACI1BI3OPReSIE _t@l%ét\éﬁic%dﬁ@%doﬁ‘ea&eri@étﬁ/e§.eﬁh9t onin
5-I—FI'5A and S5- HI1o receptor ag(ents %lsefu | the treatnent of anxiety,

5 | in ?
deprLSS|%°mp°H?d§r%anS@f ¢t PR S*CERIONA PRI, Ok FPTHRATBRNt RFnRFAPRYIENS dhe
| nvent i omigratneT hguster elseadactienwedticadadhe| adsesiattd withv @hscuiir r diyddrs. CThese _
aryl car bﬁgﬁ)ﬂo?r'?]d}%é Qlﬁo shif e ﬁaveteﬁi:'%pgm "'§—Hﬁ'§ﬁl{ézrectgé}ﬁ ésgo?\ﬁ% eoi somers, their

pol ynor phs, ei r pharmaceuticall'y accept eir

phar maceut i cAMPPaYREEE Fiaask PURlFatiah WO F3{18POT. nksareretdi Atheterataslier indeld her ei n

and phademsties. el doyhpashapiraRbR 6 PEROSdebRINSI FBPdENiRthd A&MheYORE

part Ocul ar | | 1 he, pr.esent invention relat e?l to novel tetracyclic

arylécar ol axis' of ‘migraine, cluster headache, and headache associated with vascular
disorders. These compounds are also said to have exceptional "5-HT;-like" receptor

agonism.

conpounds are also said to have exceptional "5-HT1l-1ike" recept or&/@goni sm

European Patent Publication 457,701 refers to aryloxy amine derivatives as having

high affinity for 5-HTp serotonin receptors. These compounds are said to be useful for
25  ftreating diseases related to serotonin receptor dysfunction, for example, migraine.

European Patent Publication 497,512 A2, refers to a class of imidazole, triazole and
tetrazole derivatives which are selective agonists for "5-HT-like" receptors. These
compounds are said to be useful for treating migraine and associated disorders.

International  Patent Publication WO 93/00086, describes a series of

30  tetrahydrocarbazole derivatives, as 5-HT; receptor agonists, useful for the treatment of
migraine and related conditions.

International Patent Publication WO 93/23396, refers to fused imidazole and triazole
derivatives as 5-HT; receptor agonists, for the treatment of migraine and other disorders.

Schoeffter P. et al. refer to methyl 4—{4—[4-(1,1,3—trioxo-2H-1,2—benzoisothiazol—2-

35  yhbutyl]-1-piperazinyl}1H-indole-3-carboxylate as a selective antagonist for the 5-HTia
receptor in their paper "SDZ216-525, a selective and potent 5-HTsa receptor antagonist"
European Journal of Pharmacology, 244, 251-257 (1993).
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C -3 alRhamaceutically abapitdoid cOmbbaisHs! cbnBlingMkiL4 al ong

y 1

indoles of the general formula (l), their tautomeric forms, their stereoisomers,
polymorphs, theijr pharmaceutically acceptable salts, their
solvates, novel

their
pharmaceutically acceptable
intermediates  described herein and phamaceutically acceptable
compositions containing them and use of these compounds in medicine.

Rqy
Ryo I

15 General formula {

wherein Ry, Rz, R;, Ry, Rs, Rs, Rz, Rs, Re, Ryq,
each independently represent hydrogen, haloge
groups such as linear or branched (C,4

Ri1 and Ry, may be same or different and
N, perhaloalkyl, substituted or unsubstituted

-Ca)alkyl, (Cs-Cr)cycloalkyi, (Cs-Cs)alkoxy, cyclo(C;-
20 Cralkoxy, aryl, aryloxy, aralkyl, aralkoxy,

monoalkylamino, dialkylamino,
alkylthio,

heterocyclyl, acyl, acyloxy, acylamino,
hydroxyalkyl, alkoxyalkyi, aryloxyalkyl, aralkoxyalkyl,

25

30




004t hr ee doubl etdis8 diti onal heteroat onsg
defi ned above. "n" is an |nteger ra g m1lto 2. It is prefgr
n~be 1. Partial |ist of such conmpounds of general formula (1) is as

follows: 11-(2-N, N-D nethyl am noethyl)i soi ndol o[ 2, 1- aj i ndol - 6-one; 10

11- [ ( 2- Nsuffbrit BBHE 'nél j - 2-fl uoroi soi ndol o 2, 1- aj i ndol - 6- one;
11-[ (2-N, N- Di net hy?g%ﬂ%g)g)é'ﬁu 2-f 1 uoroi soi ndol o[ 2, 1- aj i ndol - 6- one

nyc o de S8 o iy be s it s och cependanty resny g
gmsg’g 8@};&96 ERYPIych as | gpar. or Kbahghed (C,-Ca)alkx (Ca-

aci d sal 15 20 2
- |
(1)1L[ ggl .m,ﬁe y bptinnatly R yand R.] alshg WitCiHRIMBEEn LaBh, 1) 187" 6 or-7_

11-[ (2- N, N- Di et ﬁ&[‘” ORVRLS) G0gn Whersin the Jingi may hedushe:, sulstitutda) arky qrmapwvgt e
salt; 1€ither oney twommayioamm;ﬁswuddﬁ,o%%%gwnqu LolZnds L ndol - 6- one

citrate salt: bove.
11-[(2- N-cydopropyl “l\ﬁ%@f‘ﬂmecqﬁfﬁéwﬂgﬁqm Z-tOIZJdMB prefet@dothat A-td i ndol - 6- on
qrilalNist\of speh Bonsh Shds 8f ELAGE ' o[ 2 ‘ fl al i ndol - 6- one;

2-B 11 2 pHOWS: o] - 6- 2-Ch
|or<r30r1r[1) [(}{%%Eﬁ'%ﬁiﬂ@ﬁg?&g@ﬁww@m a]dldbb{s-zmb- a] i ndol 06 Ongne
4- W or o- 111- [(eéN N-DlNleﬁhyrQHM)el?tﬁy Eg{% %%F%g%éf{)‘%g&& aj i ndol - 6- one;

11-[( 2- N %‘/é,am ng%m h fndol - 6- one; 10
11-[(2-N, yl-2 mmdpm mhaéﬂs-bnamya%hro%e

LL-[(2-N (’;‘ﬂ(mNﬂ'm"mmmyé&ylﬂzmﬁbﬂa%}ﬁhéfatﬂ’%5. hér-o3k ok a‘é.d"s%?g F1s
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ED S-HE V K-004 *} .
5) yIj-4tdeuo‘ dol o[ 2, 1-aj i ndol - 6-0|¥e1,
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N, N- Di net hyI am no) et hyl ) -2, 4-di fl uor oi soi ndof o[ 2, 1- aj i ndol - 6- one;
hl oro-11- éz N, N- di met hyl am no) et hyl j i soi ndol o[ 2, 1-a] i ndol - 6- one 5

hl orld=[62-N @memytﬁnmm)iemyam-ﬁmrersbmubmm a}d&fdﬂb«'bnb@]ﬂ-m@ﬁl:‘a@

i C

i C

- [
[(T“C““ M Tt B A8 R Ruoie SEdlS e i saiol - 6. 223
(2- ﬂﬁhﬂtNrﬂraemtammmmw&-mb.mhwmspammi elopekitPdteridfy. - 6- one;
0

ro 1
N i et Dy P S SPIRRY B P Y BRI uemisindolal2 dr slindel-Bmngie; 10
or o 11 1-[(2- N-cyclopropylethyl]-Z-fluoronsomdolo[z 1-a]mdol-6—on

-N, N 4- met dol 2 dol - 6-
(N B o R R SPGB Fph b B oo one:
:oro | 2+ WQ@—N—[@Nﬂmmmbamgdmbinyﬁ;saﬁabmg £8] ,,th bl Q],.% 1- a} i ndof - 6- one; I
oro 1‘}%&0”1% plylLl J\I' gt%ylta}{nméyethy?]nsomdo 0[241-g]'|3rsd Slosn%I ndol o[ 2, 1-ajindo

N methﬁﬁ?-dirNFﬂmmﬂhwér]nmﬁiémﬁlllzxryetﬁﬂisald\f%ra[iga lidddi 4 g gne 13 -
o Fggoj‘ff [{(ﬁ%l N‘ﬂme}f})/ylgg}ng?gmylpgtr*etﬁo;ylljsom%%m[z ?Ia?lgécﬂ-sqog\e aj 1 ndo -one

-[(2-N we‘twmmfmmmdma)emmw@mm 21 kyiAldilohe 6- one;
2- Srono- 21-[ (2- nor phof | n- 1-yf) et hyl ] i soi ndol of 1-aj i ndol -'6- one; 2-8rono- |

1-[ 2- (4- met hyl pi perazi n-1-yl)ethyl]isoi ndol of 2, 1- alindol-6-one; and its
stereoi somers, its N oxides, its polynorphs, its pharmaceutically '
acceptable salts 20 and solvates. The present invention al so envi sages
sone useful bio-active netabolites of the conpounds of general formula
(If? The conpounds of general fornula (1) of this invention are useful in
the treatnment and/ or prophylaxis of a condition wherein nodul ati on of
5-HT activity is desired. 25 The present invention provides for use of the
conmpounds of general fornmula (I) according to above, for the manufacture
of the medi canents for the potential use in the treatnent and/ or

prophyl axis of certain CNS disorders such as, anxiety, depression,

convul sive di sorders, obsessive-conpul sive disorders, m grai ne headache,
copmi tive
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3-lodo-11-{(2-N-methylamino)ethyl}-2-methoxyisoindolo[2, 1 -ajindol-6-one;
2-Bromo-11-[(2-morpholin-1 -yl)ethyl]isoindolof2, 1-ajindol-6-one;
2-Bromo-11-[2-(4-methylpiperazin-1 -yhethyllisoindolo[2, 1-a]indol-6-one;

and its stereoisomers, its N-oxides, its polymorphs, its pharmaceutically acceptable salts

20  and solvates.

The present invention also envi.sages some useful bio-active metabolites of the
compounds of general formula (1). .
The compounds of general formula (I) of this invention are useful in the treatment
and/ or prophylaxis of a condition wherein modulation of 5-HT activity is desired.
25 The present invention provides for use of the compounds of general formula ()]
' according to above, for the manufacture of the médicaments for the potential use in the
treatment and/ or prophylaxis of certain CNS disorders such as, anxiety, depression,
convulsive disorders, obsessive-compulsive disorders, migraine headache, cognitive

memory disorders e.g. Alzheimer's disease and age-related cognitive decline, ADHD
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of the invention ar xj il
expected to be of use in the treatnent of mld cognitive inpair

ot her neurodegenerative disorders 25 |ike Al zheiner's disease,

Par ki nsoni sm and Hunt i ngton s chor ea. The present invention also provides a

nmet hod f I tor function desired in certain cases. The
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of pres&ht Pﬂ\%nf‘?‘ﬂ'ﬁdﬁweﬁ%ﬂﬁﬁﬁ@alhw Albeimer’s| issases m.m&wgsn@f
sai d coHpatimgten'slehbregcont ai n t he af orenenti oned i sot opes and/ or ot her

| sot opes of her atons are within the 5 scope of this invention.
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dlor ceytdist Gt GadtasintestiHiapt I n r n sa
2>r<]arrplrec qé |g;a| Iasl'aela» d'gﬁé‘gérr'%oﬁﬁﬁg %?e%ggar ﬁ.?é{f?é‘ ﬁxnge?‘é]d'?'ﬂegPﬁtT
(single p‘wi? RIaBY g emfiSfut ed t onography) and in PET (p05|tron eni ssi on

t omogr aphy) . THE compethdof the iwenEdh apd aﬁo‘i&ﬁ@?@&% 8L U8 iR thd %éwué%:o(nl %qn g

its salé d roduci ng nedi canents of the present inven

for
with conveﬁt&%r%gpr shgr %eeﬁ?meg'l‘"dsafﬁq Fﬁsarqee'ssedc@rﬁeﬂw% mortiditycind mestaliffhe
pr esentassaeieted with thlesaxcesd weight.t 0 a pharmaceutical conposition for treating

di ders,, a condition wherein nodul ation of 5-HT is
Gotp Ted’ o aThé Breelt bR Blovided o mathog fon herieainent f 1y hampo s b hoima

car ri esubject seifefing fcbnofcegiaire GNS fdisondb® 6ddh as, @hkieli dupiB¥Sion 2 Wnvuisive
disorders, obsessive-compulsive disorders, migraine headache, cognitive memory disorders
e.g. Alzheimer's disease and age-related cognitive decline, ADHD (Attention Deficient
Hyperactivity Disorder), personality disorders, psychosis, paraphrenia, psychotic depression,
20  mania, schizophrenia, schizophreniform disorders, withdrawal from drug abuse such a§
cocaine, ethanol, nicotine and benzodiazepines, panic attacks, sleep disorders (mciudmg
disturbances of Circadian rhythm) and also disorders associated with spinal trauma and Jor
head injury such as hydrocephalus. Compounds of the invention are further expected to be
of use in the treatment of mild cognitive impairment and other neurodegenerative disorders
25  like Alzheimer's disease, Parkinsonism and Huntington's chorea.
The present invention also provides a method for modulating 5-HT receptor function
desired in certain cases.
The present invention also includes a isotopically-labelled compounds, which are
identical to those defined in the general formula (1), but for the fact that one or more atoms
30  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 mclude isotopes of hydrogen carbon, nitrogen,
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‘ @{ i nhi bitor, é‘ / ceutically accept abl 215
wher of each activ (a conmpound of gener &l
(') 20 and a 5-HT re-uptake inhibitor), is such that the conbination is
effective in treating such a condition. The present invention also relates
to a nethod of treatnment and/or prophylaxis of disorders, a condition
wher ej ne;ﬁ.?’(%f‘af’*l‘%?ﬁ’h@fu%ﬂ}‘ﬂ"ﬂ% chlesine idding, bromimerahd mTeqitiue, kenilifidd by 2H
phar macei,i gl I'Sc avcepipnpbieg oxy riser o baia Loppound 8f general fornula (1)
as defined above, aGn;d c@' aRS-EjT rg'- u%?gkepi?‘n%i laﬁﬁﬂcp o{* r¢rgpounds of present
phar macdIYF¥2N grdRhegnass dical accesiablei saitshandpoodrugs off €46 heohfiduils that

conpounccdntaif AR s : f.ar .and a 5- re-uptake
i nhi gi tor), s such ?%g‘%' t Eekg’(k)oﬁg?n%m%n‘g’}%r @Ppoé)@?i ?fe‘l’ﬂ;ﬁr f BFR) wWithim the
cond?Pt i Gi¥oP8ef thiginkertioant i nvention al so relates to a pharmaceuti cal

conposi tion fi9étobic8M Idh2 ophyl axi s _of. disorders, a condition
wher ei n mpdul at iogn % 5- #ﬁ@:&gﬁgégﬁsegp RreSRRlINeNton,are: isgfulgin drugaand/or

phar mac SHPPIERIP tysyg distsibatior and targetr odsupanaycassays & difexamipry, HotbHeany @F%Md as
def i ned cah@vandSa@ ; A bc, ligand, or its pharmaceutically °
accept abl g‘_bs al t : 9&% %&J%?@tﬁe@hﬁgF&gf_@E ton\ PIgSIaR Ptk toroparaphy)
_ the ano@hf # BETdaesitrer emissiarotepographyp conpound of general formula (1) and
a nEd at oner giag EHEERRNE) ambsntS t e.conbination is effective in
treati ng such a c.ondi?rlngﬁ?t %% c?o)r g@h{) qfrﬂﬁé'ﬁﬁqgﬂ"ﬁ‘l‘@o(')r 8f §8 salttis usedefarod
of treaPRAHEINGAEYFMRBISHYA thei presént ibvetitivnr ding, with @AM toARI PhsHRIdButical
modul at aeXiliges cdiiels idifdsi N @ mammal , conprising: a. a
phar maceut i cal 1 y acceptable carrier b. a conpound of general formula (I) as
defi ned abov&N®zRTESeNt iavhetan elser tplates itgamhaanacduticahebmpesition 48f eating
accept admd?orSptdphylaxis of disorders, a condition wherein modulation of 5-HT is desired in a
15 mammal, comprising:

a. apharmaceutically acceptable carrier
b. a compound of general formula (1) as defined above, and
€. a 5-HT re-uptake inhibitor, or its phamaceutically acceptable salt:
wherein the amounts of each active compound (a compound of general formula o
20 - and a 5-HT re-uptake inhibitor), is such that the combination is effective in treaiing such a
condition.

The present invention also relates to a method of treatment and/or prophylaxis of
disorders, a condition wherein modulation of 5-HT is desired in a mammal, comprising:
a. apharmaceutically acceptable carrier
25 b. acompound of general formula (I) as defined above, and
€. a 5-HT re-uptake inhibitor, or its pharmaceutically acceptable salt;
wherein the amounts of each active compound (a compound of general formula ()]

and a 5-HT re-uptake inhibitor), is such that the combination is effective in treating such a
condition.

30 The present invention also relates to a pharmacedtical composition for treating

and/or prophylaxis of disorders, a condition wherein modulation of 5-HT is desired in a
mammal, comprising: ‘

a. apharmaceutically acceptable carrier
b. acompound of general formula (1) as defined above, and

35 C. a melatonergic ligand, or its phamaceutically acceptable salt;




s of each achisBac¥ &y (a conpound of generil1
10 and a ne atonergic ligand), is such that the conbination®i's
effective in treating such a condition. The present invention also relates
to a process for the preparation of the above said conpounds, their

h t fornms, their
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her ei n armaceuti cal conpositions containing them Detaile
descri ptlon of the invention: The present invention relates to novel

| tiod clies relateeits thRhBndid?
Letracyc I c ihq pu:eerdnbnrwem ret hei r Sh?ré”n{gggﬁﬂlrﬁaafn%{} agcepfda%?%yla)% of

Sal Ps. DRSPS, ALeoflinf PEEh PRt ok AT Clpaves n A sincomataing: os

descri bed heaelapmmacahwanve&épmébymapcept abl e conpositions containing

them More rtlcularl t he en I nvention relates to novel tetracyclic
arsl car bonylog i ETRRLN, Pfgﬁge%éﬁ’éﬂﬁ‘ a () asAisfiged phove. @adr t aut oneric forns,

their sterecs.samrelatonehyit ligantd oy 9 pRAsnacklfidily RRedpimas Yhk.cal | y acceptabl e
salts, their ,phar ceum 7 rm?acc%';g)t abl e 25 s)cl)l vates, novel internedi ates
descri bed hevf'g? fRin Qiﬁa a,S‘P]%H'ﬁﬁ& Fia Active RN accoraraunesof genesakciomelan(ing

ETNQE]N%E;;’EEEEZQFS‘&% :smﬂﬁ? Eﬁ;gﬁdis(ligé}ﬁR?m%nlﬁ efféctNe .E E%/gtﬁgljsuch 3o

R7
The present invention also relates to a process for the preparation of the above said

compounds, their tautomeric forms, their stereoisomers, their geometric forms, their N-

oxides, their polymorphs, their 'pharmaceutically acceptable salts, their pharmaceuticaliv
15 acceptable solvates, novel intermediates described herein and pharmaceutical compositions

containing them. .

Detailed description of the invention:

The present invention relates to novel tetracyclic arylcarbony! indoles, their
tautomeric forms, their stereocisomers, their polymorphs, their pharmaceutically acceptable

20  salts, their pharmacéutiwuy acceptable solvates, novel intermediates described herein and
pharmaceutically acceptable compositions containing them.

More particularly, the present invention relates to novel tetracyclic arylcarbonyi
indoles of the' general formula (I), their tautomeric forms, their stereoisomers, their
polymorphs, their pharmaceutically acceptable salts, their pharmaceutically acceptable

25 solvates, novel intermediates described herein and pharmaceutically acceptable
compositions containing them and use of these compounds in medicine.
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, R4, R5, R6, R7, R5. 1l
and B4sanme or differen each independently repPe
hydr ogen, hal ogen, perhal oal kyl, substituted or unsubstituted groups such
as linear or branched fCl-Cs)al kvl (C3-C,)cycloal kyl, (Cl-C3 al koxv

cycl o(C3- C7)al koxy, aryl, aryloxy, aral kyl, aral koxy, heterocyclyl, acyl,
acyl oxy, acylam no, nonoal kyl am no, di al kyl %¥m no, hydroxyal kyl

al koxyal kyl , aryl oxyal kyl, aral koxyal kyf® gylthio, sul fonic acids and
its derivatives, 10 R13 and R14 n® B bagy or™di fferent and each

i ndependently represents hydtogen
such as linear or branched (C &3
W11 W E: T ID ~IJ~HEE ON pg
R14 along with the nitrogen at-om
ring, wherein the ring may
one, two or three double bonds g,
above. "n" is an integer ranging fromloto 2.11t is preferred that n be 1.
5 Suitable groups represented by R. R?, R3, ®4, Rs, R& R7, R8, R9, R0,
R11 and R12 nmy be a hal ogen at @erssatfonnufa (§ori ne, chlorine, bronine or
i odi ne; perhal oal kyl particularly perhal o(Cl-C3)al kyl such as
fluoronet hyl, difluoronmethyl, trifluoronethyl, trifluoroethyl, _

f 1 uor oewherejn &.fRiR0EORE, RORA IR, Rb kR, Risn@RI Rey miay e bardle (o7, difarkal kb

group, S; -p |, 1so-propyl, | o( C3- C7) al kyl

ar o&p S%%ﬁ uggg%%egg* E%Qﬁ?e% %’éﬁ\%‘%ﬂt 5583% aea-&é I@)ﬁ,, s%@%@ﬂ(@% Hpsut)stltutgd

cycl ohegsoyps such aslsmzakoxg?a)rm% ad (CyCh)aliyl, (C4I03)cycloatkyh (Cy-Ca)alkoxy| e¥slo(Cy-

I SO-pr A7 o] - XY, ycC ro oxy, .

cycl obfﬁ%lgx ; %@1 op'gn%tx% q?y,l%yc?rgﬁg%l §)%§e?o§§cyg,he%&;,m%|og*d Pevaminge.

aryl groepealkdamme, dialkylamino, hydroxyalkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,
alkylthio, sulfonic acids and its derivatives, '

10 , Ri3 and Ry4-may be same or different and each independently represents hydrogen,

substituted or unsubstituted groups such as linear or branched (C;-Caalkyl, (Cs-
Cy)cycloalkenyl,

ygl oal kenyl 15 20 25 N,
9 optionally R 3 and

fir 7-nmenbered heterocyclic
3d, and it may have either

N
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T
the substituted aral kyl is a group such as CH3CGH4CH2, Hal - C6H4CH2,

enzyl , phenet hyl, C6

00l nyl, aralkyl gr
M‘féndthe i ke, group may be substitfit'e

CH3OC6H4CH2. CH3OC6HACH2CH2 and the |ike; aral koxy group such as

benzyl o
;qJan+r
ar al koxyhedé@epcitein

or benzoyl, the acygf? Z
KoM thiie-double bendsor iadditinnat heterdatans'das defjnasb@bayeoup such as

......{i

.. phenethyloxy, 20 25 30 35 12 " DEx n ' |- WEN 7 +EEl
Artiohally R ansh

ally R 2 Fraiongy WX e @iogep hatem, pmepyiooryaaBdon femerhisretihe
iR thé fninay ey ir BSUOID oG 1Rl haveP LR NG, 1

CH3COO,  CH3CHA n (&l Vah i tromNFtd

y ke whi nal ly be
substituted, acylam no group such as %ﬁg%@ne% C3H7 CONH,

C6H5

CH3NH,

10
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BONH whi ch may be substituted, (C, -C3)nonoal kyl amino group such as

Q%N%ui%ﬁfgg%u%gqeﬁggeal\tbéeby &{‘ IF?PRTB%,,,bIs ,%’bﬁtyl k.‘,’,tﬁ C,i’R1(o,C 11 and Ry,
may be a halogen atom such as fluorine, chlorine, bromine or iodine: perhaloalkyl
particularly perhalo(C+-Cs)alkyl such as fluoromethyl, difluoromethyi, trifluoromethyil,
trifluoroethyl, fluoroethyl, difluoroethyl and the like; linear or branched (C+-Cj)alkyl group,
such as methyl, ethyl, n-propyl, iso-propyl, cyclo(Cs-Cy)alkyl group such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, (Ci-Cs)alkoxy group such as methoxy,
ethoxy, propyloxy, iso-propyloxy; cyclo(Cs-C;) alkoxy group such as cyclopropyloxy,

. cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cycloheptyloxy and the fike; aryl group such as

phenyl or naphthyl, aralkyl group such as benzyl, phenethyl, CgHsCH,CH,CH,,
naphthyimethyl and the like, the aratkyl gmup may be substituted and the substituted aratkyl
is a group such as CHyCsHCH,, Hal-CsHsCH,, CH3OCsH,CH,, CH3OCeH,CH,CH- and the
like; aralkoxy group such as benzyloxy, phenethyloxy,

12




k.H&4 Oroup such a (C2H5) N and the |ike
be substituted, al koxyal kyl group such as net hoxynet hyl, ethoxy#ét
-met hoxyet hyl , et hoxyethyl and the |ike, which may be substituted,

aryl oxyal kyl group such as CsH50CH2, C6HSOCH2CH2 napht hyl oxynet hyl and

the ik t|t ted ai kox aIk roup such as
OC6H5CH2 w{"m&ﬂ% {"Ee’ ke oupaRY et sdbstituted;

(C1- Cs)ad;ymrtwpscs,ucﬁassmbfyurprOpsanyl(er:énz tﬁ’@é at| ves such as SO2NHZ,
SO2NHCH3, SO02N(CH3) 2i SO2NHCF3, SO02NH 'C, - al kyl , SO2NHCGCaryl where the
aryl group is as 15 20 25 30- 35 13 E, ;EDS}iEET K-004 2 1 defined
earlier and the sulfonic acid derivatives may be substituted. R13 and R14
repgesents hydr ogen, substituted or unsubstituted |inear or branched (Cl-
C3)al kyl such as nethyl, ethyl, n-propyl, iso-propyl, cyclo(C3-C7)alkyl
group such as cycl opropyl, cyclobutyl, cyclopentyl, cydohexyl,

cycl oheptyl Suitable hetero cyclic rings 5 fornmed between R13 and R14 al ong
with "Nitrogen atom' be such as pyrrolyl, pyrrolidinyl, piperidinyi,
pyridine, 1,2,3,4-Tetrahydro-pyridine, imdazolyl, pyrimdinyl, pyrazinyl,
pi perazinyl, diazolinyl and the |ike; the heterocyclyl group may be
substituted; heteroaryl group such as pyridyl, imdazolyl, tetrazolyl and
t h#0l i ke, the heteroaryl group may be substituted;

het erocycl o( Cl1- Ce) al kyl , such as pyrrolidineal kyl, piperidinealkyl, 10

nor phol i neal kyl , thi onorphol i neal kyl, oxazolineal kyi and the like, the

het erocycl o(Cl1-Cr,)al kyl group may be substituted; heteroaral kYl group
such as furannethyl, pyridinenethyl, oxazol enethyl, oxazol ethyl and the

| i ke, the heteroaral kyl group may be substituted;. In the case of the
conpounds of general formula (1) having an asymetric carbon atomthe
pragsent invention relates to the D-form the L-formand D, L- mxtures and
in the 15 case of a nunber of asymretric carbon atons, the diastereoneric
forns and-the invention extends to each of these stereoisoneric forns and
to m xtures thereof including racemates. Those conpounds of general
formula (1) which have an asymmetric carbon and as a rule are
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be separated one er
ot her by the usual nethods, or any given isonmer may be obtai ned by
stereospecific or asymetric synthesis. However, it is also possible to

enpl oy an optically active conpound fromthe start, a correspondingly

opt i cal | §roURCETaY b, pubktititeds rasyloxy igroup spehuasl CGHEOMECHICHETOO) CLHE G @ang

where § aEonRe: whicn md)? oBfirEI; bd S SBRRY "SSurind PR suth oBa) cHEaN
possi bl eCHaiHARONH GablhGONih €cHEGONbkwhichenay Isé substitited] €Of-Cs)nioridikyfioO!

t he conpgrengs far I nt gi ni geqgnetric isonerism the
present | negn?%‘ngrgrek? g?eﬁe%’ ?f)Hn;(!H'-ﬁ é?")’{‘lﬁgggggtgﬁﬂg?r | r'T?Fhsm?é’r e ypstityted, (G-
]E)har |$F1c ezs)d@mweyniac@mpamw adﬂ(@faﬁdFHam}Hs)fl_ ard tgia xmemﬁwndﬁapge@@s?ﬁi@d; al
ormul a r r orenentioned base conpounds o I'S
i nvent i o.n*%xr)%ﬁ&g Hgos i gﬁq?%ﬁ%% -¥'0§$‘8xﬂﬁ?t§aaﬁl??qqx¥ﬁ&gg})e{"§?xyﬁM‘ gaddhe
sal ts ﬁld'ﬁ?ai‘.'m'% Manibensuistiiled| ayloxpaiksipgralb csuhl 88 ot SOUHACIOCHCH,
hosphat ePnio X AHE (18 1eY WA e e bl avalkSropi arave, such s
tartrat &sHsCHaOCHat 65HOH.00HChiatand thalllike! which WiEs 186 ubiituean & £Cq)alkyithio,

sacgdar henz : . u n h | £ Qna

Doneoonaurppic S6a%:e s FRHUANES SN S0 SORRC A abReN(Chidn. SRLAHCF,
phar mac SQ:NHEO(CeCoalhylaSONHESary ddiere tire gl groupis azompounds of t he

general fornmula (I) can be prepared of the aforenentioned acid conpounds of
this invention are those which formnon-toxic base addition salts,

i ncludes, salts containing 20 pharmaceutically acceptabl e cations, such as
lithium sodium potassium calciumand mnagnesium salts of organic bases
suclr.-as |ysine, arginine, guanidine, diethanolamne, choline, trometham ne
and“the |ike; amoni um or substituted amoni um salts. Pharmaceutically
acceptable salts formng part of this invention are intended to define but
not limted to the above list. 25 In addition, pharmaceutically acceptable
salts of the conpound of fornmula (1) can be
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onverting derivat] ve tertiary amno gro
984 quarternary e Afts in the methods kno%
l.iterature by using quarternizing agents. Possible quarternizing agents
are, for exanple, alkyl halides such as nmethyl iodide, ethyl brom de and
n-propyl chloride, including arylalkyl halides such as benzyl chloride or
2- 30 pifeiinedeagier andthiedsulfohic add:derivativesanay be plisstiregut i cal |y accept abl e

[ts, oth ' in th ' ti .. Th
o b redi ot o a8 1G4 Fep Bea e Rflrbled Winath BXTRE LaBinsliida Roder o tianehact ot
ot her s#&l)atkyl osuchn ashme'rt]nm,n teithyi.c atpropyla W—Wﬁ?l?%ﬁg(gﬁmﬁkypf%rbbﬁ gggpgggdfs

i nt i T ti t ts

or mul & SV PEPloBYC Sycibpubilc JUBPIRTE £rbfien  Sveighertiatitabie nbetREm G Ehet iagel
di med nydmdabétﬂeen é‘(,b)_lt_dr?daaei abaAg v?md“NitE@en: étls?f’ Bd %h%ﬂ %f% ,Sy‘rro?}ilg Bgﬁmidﬁ%ﬁs
can al sq. . e, SQu ge such. sol vate can be from z
EP03760 ?%ﬂdﬁ&i'eﬁ-a‘{’!gg"}ehe Egﬁvjéﬁ{e"%fydﬁfreﬁﬂdi{ﬁ-i Z8Hdezev nRymidingln pyesazinyl,

sol vent Pipeaazinyhtdiazoliny! any sthallikez thel Retero@yclylogheap trnhy ®eSstBAtRHES ﬁQﬂe\‘tﬁé}éﬂ
of this 1 nvention. The invention als

Such i thin.th ]
oncomal et il 5 AT iinkaroh) PGBt s Sheu G belareary! Gommomas b
5y bp ot ok e Al Ly Lt e, ol 188 DISRORGRENKR | PR
. in-activ . site of action, bu ich ma
oo the o RIS SianroBRinesioh orertingyi and B keiibe Neteromaio(Grsiaotiyt
to th tmalyoben sdtvstituted.0 d fakyi 5 f 0k '
p?of i Feffﬁgagwtﬁ%lg;a);gmet tpﬂ%alei’?]‘osemgi g’rro dgﬁ\?fﬁt ?gnftgﬁﬁgétgpbﬁg%mﬁnﬁ%gggfw'c
epi thel TUM  bet ter '?ygla tui‘%ﬁfe'g\e'?é?'ﬂﬁ'ﬁyi)%o“&r{'ﬂ?)b"e SHbstibwted:. syst eni ¢
st all?li it y (lantheran_eazf @BrMﬂng&@F@eMth{]ﬂPﬁlﬁi 1y RaviAY ?@é@){mmgmy ‘boYy
such ¢ i - n owing: 1. ester or amge
dgr i va'ItKi{ %?W%“ﬁé@%@@ﬁ?ﬁ%% t?y&slst?' gq,'é‘sgée g‘rf°f"f' Q.- mixtuses, andds thei ch
nﬁﬂsbe qase o 9 numbelsyof geyuintétaic Sartuoratams: thé idiastsrebmenC oS afd 1R rventibH =S
t hat r rane selection of a
br odr o dets Badh of itsk StéteoleE rarils g o TRFRIrEE et o iBfugino Fapdmates.

fr
above. gfhfg,e cempavdsoefgeneral formula () which have an asymmetric carbon and as a rule are
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procedures for the selection and preparation of suitable prodrug#
derivatives are described, for exanple, in H Bundgard, Design o bpgﬁr%s
(1985). Conpounds of general formula (1) can be prepared by any of the
net hods de¥¢riopeodvel ow. The present invention also previ/esspenzesses for
prepari ng conpounds of general formula (1) as defined above, their
derivatives, thelr anal ogs, their tautoneric forns, their 20

st er eoi s8REINEY 25 FRopMales SRR bRisePITgiedone fiemi the gibiey ki Hshisuak metheds, or any

phar macegier Bb:lnyr m@p&m@hw bﬁﬁéﬁe&s@&lﬂc b&@yﬁm@h@wﬁmes&& Im&elv& ARCHRY abl e

sol vat es, ,du | np@)oer ned taﬂﬁ’ gesc d th g R3, R there| n,

Re, R % FIHPY FhPueRyAC '¥a§0m¢&'& gﬂ'& 1 aﬁr%"a"éestﬂ’@f“i"%)dolo ﬁﬁ@’vl ously
can be pa@waloedaﬁgreangnczﬁomploendmehbelusg detained Melﬁeﬂzl@mnpﬁlﬁ}mene -1 I

Co nds of i zin n ve

i ntrrg(rwrredl at e ;QE{?@{;%IE&.EQ{ {%o%as : ?fo%tgﬁgf %%' %ta%’"ﬁngnl\\% 4 R R3
Rit Rlz {emressat 'm@nﬂmeb%tesmﬁéof m pogsl%tagtpmsﬁcfczme@ndm [RGOIBIODNARS

PCT/ | N20$3fe00223 (11) wherein Xis hal ogen such chloro, bronmo or iodo, RI,
R2, R3, R4, R11, R12, R13, R14 and "n" are as

defined pr eVSSBG'%qR%SE Bg hﬁﬁoﬁ’pgﬂd@)"f%fw% formuia (eontpiing geometris 'S‘U@ﬁfﬁmyst for
exanpl e thetpresentsnveniiqnirelaidspd alb pitthéese geamb#idisumers( Bi s-tri - o-t ol yl phosphi ne)

10 Suitable pharmaceutically acceptable acid addition salts of compounds of the general
formula (l) can be prepared of the aforementioned base compounds of this invention are
those which form non-toxic acid addition salts, includes, salts containing pharmacologically
acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate,
bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate,

15 succinate, maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate,
ethanesulfonate, benezenesuifonate, p-tolunesulfonate, palmoate and oxalate.

Suitable pharmaceutically acceptable base addition salts of compounds of the
general formula (I) can be prepared of the aforementioned acid compounds of this invention
are those which form non-toxic base additon salts, includes, salts containing

20  pharmaceutically acceptable cations, such as lithium, sodium, potassium, calcium and
magnesium, salts of organic bases such as lysine, arginine, guanidine, diethanolamine,
choline, tromethamine and the like; ammonium or substituted ammonium saits.

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

25 In addition, pharmaceutically acceptable salts of the compound of formula () can be
obtained by converting derivatives which have tertiary amino groups into the corresponding
quarternary ammonium salts in the methods known in the literature by using gquarternizing
agents. Possible quarternizing agents are, for example, alkyl halides such as methyl iodide,
ethy! bromide and n-propyl chloride, including arylalkyl halides such as benzyl chloride or 2-

30  phenylethyl bromide. |

' In the addition to pharmaceutically acceptable salts, other salts are included in the
invention. They may serve as intermediates in the purification of the compounds, in the
preparation of other salts, or in the identification and characterization of the compounds or
intermediates.

35 The pharmaceutically acceptable salts of compounds of formula () may exists as
solvates, such as with water, methanol, ethanol, dimethyiformamide, ethyl acetate, and the

- like. Mixtures of such solvates can also be prepared. The source of such solvate can be from

15




ecessar y:?lEbOB-Yeoasg

4
~the |ike; and t {4
ound of tﬁé""f(‘j'rrrul"g"z

RisBGrul a (1) int

and/or ii) renoving any protecting groups; and/or iii) formng a
pharmmaceutically acceptable salt, solvate, polynorph or prodrug 10
t her eof . I s cyclization reaction can be achi eved using variety of

pal | adi um %5t SPWRatsof Thestallizatiar, | ifRerghy ; ffected in the presence of a
base such aﬂ/eﬁ}im-su%v tcLonrgﬁNaglb 91?2 Stc’g'(ré?ti REFPATRtion ot KBy stalizasione opf
sol vents such aﬁ’%{% - % BRIXatepRE withie therseopeditihis heventikg, and
preferably usin 08N alse tenndripassddi ghd here may be 15

mai Nt ai neccompouRd$Ef iﬁéq?;mlgg@gs sﬁ::h as l\g,ﬁ‘érk‘ra?%lgp .aGﬁ‘?Bt"‘lef‘aEE‘Mﬁtpgs of the
terrpergtur,ﬁ%;@/ range = from APogrugh adnig whih dhastbieen chemialp modtadeiid
and preferaly 3‘P°9°PH¥er§jt/elaéﬁlefsité6(bcﬁ&g, b'[)@%fj;%ﬁgsj gn.of the reaction may
range fro®na or endté Stic BF ? ably, from 10 to houPe9raded, efrmogified by
Corrpoundshg$ gq{*ger al, formul a% '; ﬁ’é@prﬂ‘?sﬁﬁ%ﬁhﬂwwm&mﬂmp&&gwu{gg of
formula (1] e) gi é?f‘tb‘m%,acqlﬂ'ﬂqﬁcmsiﬁld\than%&&ht' gnm,,ge% '%ngs rg?lx'l ) 2
wher ei n Rihe MOS%epiMuucR%e@?sa!ﬁé 5% RO, Rio. Ri1,> RLD AAd CROR3Erass
def i ned p@wh%ggg,i with a suita eGP =YY Ageat imnrevedasy SR SpsbifR)4X
or X 4X i-n succe é’i‘?/@a:?f"@p@a’fdrfe.i fiar examipls). EfypicaME B o }Tﬁcaggﬁ(’)g#eavi ng
i

group suciclude thelfolipwing:hydr oxyl and:the |ike; and ~ thereafter &4teay or

necessary carryi t (i), (i) and/or (iii) as described above. 17
21 DEC 2)(;06 v;\(/) gg‘@ﬁﬁp Bﬁ%ﬁ%p@eﬁ@ﬁ\%@ ﬂ@&@@xﬂea(ved bi/ esterases or lipases;

. pep? des which may be recognized by specific or non-specifi

3. derivatives that accumulate at a site of action through mem

prodrug from or a modified prodrug form; or any combinati

C proteases; or
brane selection of a
on of 1 to 3, above.
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dertvaty Onventuonal. procedures for the selection and Preparation of suitable prodrug

Ces are described, for example, in H. Bundgard, Design of prodrugs, (1985)

om : . ).
betow. 1 Pounds of general fomula () can be prepared by any of the methods described

e .
formula (1 Present invention also provides processes for preparing compounds of general
as defined above

20 . their derivatives, their analogs, their tautomeric forms, their

, Novel intermediates described herein

Ri1. Riz, Ry, Ris and “n" are as defined
of the methods described below:

whe“’e R‘!v Rz:- R3| 'R4t RS, RG, R7, R8| R9- R10v
previously can be prepared by any ‘
Scheme-1:
Compounds of general formuia (1)

, . may be prepared b izi : ,
of formula (ll) given below, i Y Yelizing a Aovelintermedate l

&=




The reaction is preferably carried in an organic solvent inert t. 1td}gc 06
conditions of the reaction, such as acetone, THE or DMF and the®l'i 3@
m xtures thereof. The inert atnosphere may be maintai ned by using inert
gases suchwasomRoo2¢y or He. The reaction may be aff e®c@dNions/40bz3 presence
of a base such as K2CO3, Na2CO3, TEA or m xtures thereof. The 5 reaction
tenperature may range from20 C to 200 C based on the sol vent enpl oyed and
preferably at a tenperature in the rangd)from30 Cto 150 C. The duration
of the rgagdih K0s n nr@.egema.rooaﬂo}noto?.oaé #81 RE R, RE,%?R?@% %R RQ% RO 6

hours. Scherre-3 npounds of general forni paréd by

react i ng¥a RenBeuid of are gs def"?ﬁS’I R{EIQUFHY: 5?'0%@ B&Péw PG “Rﬂer@%’e LIRS R7
R3 \ | NeaRfyst, Rfor ( &¥@mplehestakis Eﬁbhed?@)hoéﬁfﬁmeRﬁallmm ReRis i o-tdBporaBshind)” are as

defi r})elegal e |ousI§{1e ll?‘%and&ﬁe&? of! ngfs and a conpound of fornula (V) gi ven

bel ow, S R14 are as defined earlier; and
t hereafter if) dosierinh acomenndohhy facmvlayl) mtp awither sbrapeun@ioj the (i 1) and/ or

(iii) as describggd.ah Lhe above reaction is preferably carried out at a
t enper ature of 50‘4& glyedgslg The 20 formal dehyde can be in the formof as

aqueous sol utll JAMPYIBY aROPLCHIGRIPYRS: AWt i on, or a pol yneric form of
f or mal dehydeiig usiniRg 2 PhainicBBl AR ¥etRp@blet eanpxwm&yb&ﬁﬁomr\/\vwnprsme

pol y{‘)Eerl c for re used, a nolar excess of mineral acid, for exanple
hydr ochl ori c r}fé‘? IS added to regenerate the free al dehyde fromthe
pol yner. The Theaaytllzatiori sapticnf @andizl achizasd] asing narieayn ob pgadium @tdlysentThenert to

the condbldhs0ie! declefe ellosehtElr ASadIEAIAY 'ngggW%,s% forf ha

met hyl but ano a m xture thereo &r ani y us?’ng
ei t her aecsagied 0@'? infivepresemge qf iselvents sueb AsHdiFe DMy DMSQrdI)M/A dIMecackipnesi ng

i nert gaa'?ﬁsthtiutﬁ@ 8%d NéeferBbly Olisinge Dinld¥lacetamide. The inert atmosphere may be
15 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: -
20 Compounds of genéfal formula (I), may be prepared by reacting a compound of
formula (Ill) given below,

(m

25  wherein Ry, Rz, Ra, Ry, Rs, Rg, Ry, Rs, Re, Rig, R11, Rz @and “n” are as defined previously,
with a suitable alkylating agent such as Rq3 X or R4 X or XR43R4X in successive steps or in
one step, wherein X is good leaving group such as halogen, hydroxyl and the like; and
thereafter if desired or necessary carrying out steps (i), (i) and/or (iii) as described above.
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reaction tenperature may range from20 C to 150 C based on the C?Qf qg 3@96
solvent and preferably at a tenperature in the range from30 C b

The duration of the reaction nay range from1l to 24 hours, preferably from
2 to 6 houMy) 2080008Whene-4: 18 e _, r K-004 :.. 3 I\/Ewmmzmumdamf gener al
formula (1), may be prepared from another conpound of formula (1) _
containing - C£ group/s in the side chain, by known nethods of reduction
to the corre ’Eﬁ)ﬁ‘?ﬁ?"ﬁ’@ is EI(EGIPW castied ig(an, ayanioeAEDhiert 4 thet deaditierfst aftha f

desired ﬂeracﬂi?ﬁ%l&laraé adeddriy I TMF @lUtDlVﬁ:t %H§ tﬁé Jiike (dri %lxﬁl?ég %erédf' iThe 8fert
descri bed, above. | MEET, ,a d

SK- 004 OBY(ROS RB%f“aP’ HF&H‘FE%J?%E{S@’ usk @eéh%arsaf S‘f%ﬁﬁﬁz atayc zﬁ%"%ﬁ!ﬁ”éﬁ@ht ed as

gi ven bebewifectddl in Rie dDbdeBed T d bdle sucREs KIRD;) N&CBG TEA or mixtures thereof. The
5  reaction temperature may range from 20 °C to 200 °C based on the solvent employed and
preferably at a temperature in the range from 30 °C to 150 °C. The duration of the reaction
may range from 1 to 24 hours, preferably from 2 to 6 hours.
Scheme -3:
Compounds of general formula (l), may be prepared by reacting a compound of
10 formula (IV) given below,

(v)
wherein Ry, Rz, Rs, R4, Rs, Rg, Ry, Rg and "n” are as defined previously, with formaldehyde

and a compound of formula (V) given below,
15 NHR13R14
v)
wherein Rqzand Ry, are as defined earlier; and thereafter if desired or necessary carrying out
steps (i), (i) and/or (jii) as described above.
The above reaction is preferably carriéd out at a temperature of 50 °C to 150 °C. The
20 formaldehyde can be in the form of as aqueous solution i.e. 40 % formalin solution, or a
polymeric form of formaldehyde such as paraformaldehyde or trioxymethylene. When such
polymeric forms are used, a molar excess of mineral acid, for éxample hydrochloric acid, is
added to regenerate the free aldehyde from the polymer. The reaction is preferably carried in
an organic solvent inert to the conditions of the reaction, such as methanol, ethanol or 3-
25 methylbutanol and the like or a mixture thereof, 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 temperature may range from 20 °C to 150 °C based on the choice of solvent and
preferably at a temperature in the range from 30 °C to 100 °C. The duration of the reaction
may range from 1 to 24 hours, preferably from 2 to 6 hours.
30 Scheme - 4 :
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R2, R3, R4 nd R8 are as may bez
di fferent "and ea 5 |ndependently represent hydrogen, hal ogen,
per hal oal kyl, substituted or unsubstituted groups such as |linear or
branched IC -C3)alkvl. (CrC)cycloal kyl, (Cy-C3 al koxy. cydo(C3- C,)al koxy,
aryl, aryl oxy,._aral ar al koxy, heter ocycl yl, acyl, acyl oxy, acylam no,
monoal kyl ani n&° "WPHP%P&@GHSW I fommuda (B I@ﬂy bam@@rad I{pdm anotherxyodsplind of
ar al koxYairhyt, (1) cdnaihihgi-e(=3Pgro

MVRSUVN- P\}-004 ()sul f oni g a((:l cfs)garlliélsl 't%gm dert va% 2@ e pr eE%q]st ghﬁ?é‘ﬁf'?’é@
al so pr &UF §TeRRaNding P are G Ry mpcam Bod dieereatiér if esined ar akbdssary
whi ch C@Hp-ylr@aﬁn@ie;ﬁ.%i) gbﬁkﬁoﬁ@ \M§" Egul a(Vil), R O R' CH3 R3
NH.R4 X ORa Rs (V) erein R2, R3, R4, Rs, Re, Rr and
R3 dte as defined above; X is hal ogen such as <chloro, brono or iodo, using
a Pd(0) or Pd (I1) derivative as a catalyst, for exanple tetrakis

tri phenyl phosphi ne pal | adium (Bis-tri-o-tolylphosphine) pall adl um and t he
like in a suitable
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sequences it may betg:

f#0 protect sensi freactive groups on any’ Of “eepyesass
nol ecul es concerned. This nmay be achieved by neans of conventi onal
protecting groups, such as those described in Protective G oups in Oganic
Chem stry, Ed J. F. W MOme, PlenumPress, 1973; and T. W Geene &P

G M Wits, Fiexebinternediatesof generat fgamila (IB) arelrepiesentbehas Yilés BelBwSONs,

1991. For 15 exanple, suitable protecting groups for the piperazine group

i nclude BOC, COCCl3, COCF3. The prodpmectiNgg gmups may be renoved accordi ng
to the standard procedures. The, protecting grougg may be renoved at a
conveni ent subsequent stage usi o AE R Kno fropthe art. The

conmpounds of the present inventio || or’ more asymmetric 20
centers and therefore they also g ers. The stereoi soners

of the 25 21 -004 s 9 - conpourfds o
by one or nore ways presented bel ow P Rf the reagents may be
used in their optically active form ™~ ii)gOpticdlly pure catalyst or chiral
ligands along with nmetal catalyst nay be 5 enpReyed in the reduction
process. The netal catalyst may be Rhodi yjgy Rut henium | ndium and the |ike.

The chiral |igands y preferably be chirall phosphines (Principles of
Asy et ‘P’ﬁ%’_%%ﬁhg@i B R E‘s et i #ERe arer s AB o samE T diifferant, agd BaRH6) .
i 116 Thiadeperidently aepfdsehe OhytaBes, RBlEgdle HSAALARYL Py g4 4P %LHEE?&F}QSS

2o eI o B AR Gl GO, (el o Cr
m xt ur eCoélkakyas taeyl.e oamdaxyraralk@n  Bailkosy P Ne@rSEy N, Wod&mﬂ 8ylamino,
| IS (0] we

fracti rystallization..chr t ography and the [iKe,

by an g'ﬁg%‘?ﬁq’%i’r"%& eé'aﬁfy??@m%t %Zar%g@k@pt?’ﬁ%yﬁﬂkyhcﬁW@xYﬂkﬂduéta"@)walkyl.
hydr ol yelkylihio, he derivative (Jacques et at, "Enantioners, Racemates 15 and
Reggl ution Wley Interscience, 1981)_ iv) The m xture of stereoisoners may

be resol ved by conventional nmethods such as microbial resolution,
resolving the diastereoneric salts forned with chiral acids or

16

20

25

30




ases. Chiral acids that can be enployed may be tartaric
jd. lactic acid, 20 canphorsulfonic acid, amno acid

i ke. 0‘“§§LR5§¥E§ that can be enployed nay be cinchona al kal oi ds,
-0r a basic amno acid such as lysine, arginine and the like. The
pharmaceutically acceptable salts formng a part of this invention may be
prepared by treating the conpound of formula (1) with 1-6 equival ents of a
base s §HoBis aqids andits dexivativesa, substituted ammonia, sodi um hydride, sodium
met hoxi de, i ide,. sodi um hydroxi de, potassiumt-butoxide,

cal ci um hyd?@% ?éégeg’éﬁ "%3‘ PO CUBARIOVIdes Bt doinsepare, intemmieisite by ydhaxd de.
magnes fAmMWaid)i wikickodmbplised ofkaclifing ¢embsurkid P fﬁula\’m'ﬁr , acetone, ether,
THE, met hanol, ethanol, t-butanol, dioxane, isopropanol’, isopropyl ether

or mxtures thereof may be usegq, O ¢gani cQbases such | ysine, arginine,

met hyl  benzyl am ne, ethanol am Rg oiethﬂ-oc@gine, t romet ham ne, choli ne,
guanidine and their 30 derivati qay He used. Acid addition salts,
wher ever applicable may be pgg Dy \treatnent wi th acids such as
tartaric acid, mandelic acid, s_agtd,, maleic acid, lactic acid,
salicyclic acid, citric acid, anorbid“acidx benzene sul fonic acid,

p-tol uene sul fonic acid, hydroi?naphthoic aci d, net hane sul fonic acid,
mal i ¢ acid, acetic acid, benzoic acjgF~suc
oxal ic acid, hydrochloric acid, hydrobro ayid, sulfuric acid, nitric
acid 35 and the Iike in solvents such as al cohol s, ethers, ethyl
acetate, dioxane, DVMF or a |ower al kykZke alich as acetone, or the

m xtures thereof. 22 DNA 9 K-004 u 2 1 Dififerent pol ynorphs may be
prepared by crystallization of conpounds offégeneral formula (1) under
di?ferent conditions such as di fferenvugol vents or solvent mxtures in
varyi rgi ogs S ok, rgcrystalljzation, various ways of crystallization
such ;\gh es’%f)r\‘/)vﬁo'ogf'i nﬁ'{‘f ?é‘t a"'c bPMdi"o?'eer\/‘éﬁfﬁyeﬂ above; 36lis hglogena sgemdigal

E oo|h i rigiergr PrRIMe pyiodal usingaa iRoi(0) ddi Pd @) eﬁtivéiivﬁ@b)é&@tﬂps‘i @?%_XQJ,,?,% {%gﬁgggt ai ned

y heat : Y onpou nd solidifrcatio
gr adual b@%ﬁ%&sﬁgﬁgﬁé@mﬁgﬁ'% %&g&%ﬁé‘?@ﬂg Hﬂ%@l““\/a%mﬁ bre ima suitabler t
atnosﬁW tand cool i ng under either vacuum or inert atnosphere- The various

pabynor phs DG SrIRhbdve YUnthitEl r.nore of the follow ng

t echni EYLJ‘]%S such ,éahsij di ffer entpslga t“gcaﬂngl g égsr}grgggp? REFESSarY RNMRI dexirable to

di f f r REYPEhH Sensiive et 4a5ve BouPs 0Pt @nprafithe Nidiecules concemed.  This may be
achieved by imeans of conventional protecting groups, such as those described in Protective
Groups in Organic Chemistry, Ed-J. F. W. McOmie, Plenum Press, 1973; and T. W. Greene

& P. G. M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons, 1991. For

15  example, suitable protecting groups for the piperazine group include BOC, COCCl, COCF,
The protecting groups may be removed according to the standard procedu;'es -
The protecting groups may be removed at a convenient subsequent stage using
methods known from the art.
The compounds of the present invention may contain one or more asymmetric
20  centers and therefore they also exist as stereocisomers. The stereoisomers of the
25
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30, Jysint ear aniradbety nydialvlod 1S B6GE AL BrghleRl 2l Sl Ol e
’ \Qﬁ‘téné{]ﬁoggea/tefﬁ" -M’l%eamtgrsgm. dS8fx epar ations for oral
adni ni strativp rﬂ'ﬁmhﬂﬁb&)f@é?eéir@gtggﬁ{tga lSaES r%ﬁ%%&;@%&%ﬁé@%?r%@ﬁ% %BE'P %n
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0u syrup. ) PR 88 SRR i G ot i mancele sttt e
ag8nt £amphgrsulfpaiciadid, mmino acids and the like. Chiral bases that can be employed may be
cinchona alkaloids, brucine or a basic amino acid such as lysine, arginine and the like.
The pharmaceutically acceptable salts forming a part of this invention may be-
prepared by treating the compound of formula (1) with 1-6 equivalents of a base such as
Lithium, ammonia, substituted ammonia, sodium hydride, sodium methoxide, sodium
25 ethoxide, sodium hydroxide, potassium t-butoxide, caicium hydroxide, calcium acetate,
calcium chloride, magnesium hydroxide, magnesium chloride and the like. Solvents such as
water, acetone, ether, THF, methanol, ethanol, t-butanol, dioxane, isopropanol, isopropyl
ether or mixtures thereof may be used. Organic bases such lysine, argfnine, methyl
benzylamine, ethanolamine, diethanolamine, tromethamine, choline, guanidine and their
derivatives may be used. Acid addition salts, wherever applicable may be prepared by
treatment with acids such as tartaric acid, mandelic acid, fumaric acid, maleic acid, lactic
acid, salicyclic acid, citric acid, ascorbic acid, benzene sulfonic acid, p-toluéne sulfonic acid,
hydroxynaphthoic acid, methane sulfonic acid, malic acid, acetic acid, benzoic acid, succinic
acid, palmitic acid, oxalic acid, hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid
35 and the like in solvents such as water, alcohols, ethers, ethyl acetate, dioxane, DMF or a
lower alkyl ketone such as acetone, or the mixtures thereof.
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(e.g.,

M 9" §Hedose of the active compounds can vary depending on factors such as the route
of admmnstratlon 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.

For oral administration, the pharmaceutical compositions may take the form of, for
example, tablets or capéules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g., pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methyicellulose): fillers (e.g., lactose, microcrystalline
cellulose or calcium phosphate); lubricants (e.g9., magnesium stearate, talc or silica);
30 disintegrants (e.g., potato starch or sodium starch glycolate); or wetting agents (e.g., sodium

lauryl sulphate). The tablets may be coated by methods well known in the art. Liquid
preparations for oral administration may take the form of, for example, solutions, syrups or
suspensions, or they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparations may be prepared by conventional
35 means with pharmaceutrcally acceptable additives such as suspending agents (e.g., sorbitol

25
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adult human are ranged so that each _:
dose or FK-8P4 aerosol contains 20 pg to 1000 g of the conpotha
bnvention. The overall daily dose 35 with an aerosol will be within the
range 100 gg to 10 ng. Adm nistration may be several tines daily, for
exanple 2, 3, 4 or 8 tines, giving for exanple, 1, 2 or 3 doses each tine.
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5 suchas supposi ones °' retention enemas, 9-9-. conmmmg conventional suppository bases

such as cocoa butter or other glycerides.

For intranasal administration or administration by inhalation, the active compounds of
the invention are conveniently delivered in the form of an aerosol spray from a pressurized
container or a nebulizer, or from a capsule using a inhaler or insufflator. In the case of a

20 pressurized aerosol, a suitable propellant, e.g.,, dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafiuoroethane, carbon dioxide or other suitable gas and
the dosage unit may be determined by providing a valve to deliver a metered amount. The
medicament for pressurized container or nebulizer may contain a solution or suspensnon of
the active compound while for a capsule it preferably should be in the form of powder.

25 Capsules and cartridges (made, for example, from gelatin) for use in an inhaler or insufflator
méy be formulated containing a powder mix of a compound of the invention and a suitable
powder base such as lactose or starch.

A proposed dose of the active compounds of this invention, for either oral, parenteral,
nasal or buccal administration, to an average adult human, for the treatment of the

30 conditions referred to above, is 0.1 to 200 mg of the active ingredient per unit dose which
could be administered, for example, 1 to 4 times per day.

Aerosol formulations for treatment of the conditions referred to above (e.g., migraine)
in the average adult human are preferably arranged so that each metered dose or "puff" of
aerosol contains 20 pg to 1000 pg of the compound of the invention. The overall daily dose

35 with an aerosol will be within the range 100 ug to 10 mg. Administration may be several
times daily, for example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each time.




nd Met hods: Recef Rat striatal rne*rrbran#csjI u
"RK-0991J1 odocyanopi’ C/mmol) Final |igalid™
concentration - [0-15 nMJ Non-speck determ nant : Serotonin -[10 M 35

Ref erence conpound : Serotonin Positive control : Serotonin 25 2ful ENDED
SHEET t54 rZK-004 MoM dim 1 Incubation conditions : Reactions are carried
out in 50 nM TitRe 8ffirilties (qfhe cdinpoond af this dnventigrVior -the vafows SbRStERIA r_e%bpt%EQC

ot o' o1 aee & Rae LS el Eh ety st 880 b et bera ) s

det er mi Radiolighnhhindirayl assaysfot vatious ISUgtreteptor dab-tigesascert ai n any
I nteractions of test corrpound with the S5HT1B bi ndi ng Site. Literature

Ref e en , et al. Mol ecular Pharmacol ogy of 5HT1 and
5-HT2 R cognﬁy 5{@?'35“310 in Rat and Pig Brain Menbranes: Radioligand

Bi ndi ngMaitertie andidihddd - SHT, [3H] -8- O+ DPAT, ('ul]-1odocyanopi ndol ol ,
[ 3H] - Mesul ergj ne and [ 3H] - Ketanserin. Eur. Jm . Pharmacol. 118: 13-23
(1985) with P*oééPP'@ﬁs Humargecembinanpt e’mﬁ%ﬁsﬂéybHE&ZE}mlbel ective is GR

431752 Int ermmganwdm sF(qnquWizzﬁom% SHT, s, 5-HT, ¢, and 5-HT,
Recept ors. Ng n- Schm e&eberq s Arch hantac. 340: 135-138 (1989)
c

with .nodifi ﬂ%a"q ¢ancentsation [8:5 riyliT| D I\/at erials and Met hods: Recept or

souidce : Hum@f&@ﬁ@@ggorﬁgé‘u,{al igeprdppalr3Hl  5- Car boxam dot rypt ami ne (20-70
C /mmol) 20_Fi nal and concentration - 2.0 nM Non-specific determ nant

5- Car boxampé?ﬁ’f'?’?/fi?”a1 IW&QHOPAT. (1.0 pM Reference conpound :
5- Car boxam dot rypt am ne (5-CT)

Incubation conditions :

Reactions are carried out in 50 mM TRIS-HCI (pH 7.4) containing 10 mM MgSO,, 0.5
15 mM EDTA and. 0.1% Ascorbic acid at room temperature for 1 hour. 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 SHT 1A binding site.

20  Literature Reference:

* Hoyer D., Engel G., et al. Molecular Pharmacology of 5HT; and 5-HT, Recognition Sites °
in Rat and Pig Brain Membranes: Radioligand Binding Studies with [PH}-5HT, [°H]-8-OH-
DPAT, ["*l}-lodocyanopindolol, [PH}-Mesulergine and [*H}-Ketanserin. Eur. Jmi. Pharmacol.
118: 13-23 (1985) with madifications.

25- * Schoeffter P. and Hoyer D. How Selective is GR 43175? Interactions with
- Functional 5-HT4s, 5HTis, 5-HTsc, and 5-HT,p Receptors. Naunyn-Schmiedeberg’s "Arch.
Pharmac. 340: 135-138 (1989) with modifications.

i) Assay for 5HT1B
30  Materials and Methods:
Receptor source : Rat striatal membranes
Radioligand : ['**]lodocyanopindoclol (2200 Ci/mmol)
Final ligand concentration - [0.15 nM]
Non-specific determinant : Serotonin - [10 uM]
35 Reference compound : Serotonin

Positive control : Serotonin




ol : 5-Carboxam ¢ 5-CT) 25 I ncubati onggd
. React 1 o4& 0P4rried out in 50 NM T Cl (pH 7.7) containi ng
cad 2, 100 nM 8-COH DPAT, 100 nM Mesul ergine, 10 uM Pargyline and 0. 1%
ascorbic acid at 25 Cfor 60 mnutes. The reaction is termnated by rapid
vacuum filtration onto glass fiber filters. Radioactivity trapped onto the
filters is determned and conpared to control values in order 30 to

ascert aijfcdaY¥on BLEdiRGHd -ons of test conpound with the cloned SHT1p binding
site. Literat%re '%?@rge'nce: Waeber C., Schoeffter, Palacios J.M and Hoyer

D. Mol ecul ar Retestions @lre gyamdd tdue ib-S0HTN TRAS0960 () | (SRt Yol 9jpd ., -
Bi nding Studies in Hyman, Pig, and Calf Brain 35t(%gn7'§’Etl\ol,8§%g@@E$dQ%@ (I% .

o8 0L o T rdencistoAnpSled R Pl fitation
- cations iv S or 5 ‘ erials an

Met hods: Rgégé%s't %‘%é‘?gﬁfggg*;&'ﬁﬁﬁgﬁy f%‘?&e)&mta% fltersdm determinep ardicompared to
(60- 90 €PntrpkofaluesFimarderitgaastectaincany iréiaetions b2 t8st"MmpdAa- SRFGhE! §1T 15

Ad Bl

determ’gagﬁ‘ :s.tKet anserin - [3.0 M 10 Reference conpound : Ketanserin
Positive CORtI 6l :Ketanserin Incubation conditions : Reactions are carried
out in EBEratvreTRéBréfde: (pH 7.5) at roomtenperature for 90 minutes. The

reaction 'I_' vacuum filtration onto glass fiber filters.

t Lnated b I d
15ﬁ5adi oacty e\fﬁ;}ff‘?‘iﬁég-e&}/Bm@O'ﬁﬁ@af Phameagology @f SéfTriand $-HfigRecopratiariSites
conOr ol invRétusrsd Pig GralArMeindraties e Radiolf | i Of C u
W th tl]gp&fﬂ'%\ lPi(pdi ng s?(%ogr bhﬁ er at fﬂ?ﬁ%@@rﬁ?ﬁ“@%@e‘;ﬁﬁﬁ Pm)'g‘aﬂ'
Ni enegeer’s ¢k 1OdQRANARIRIQAY. bHI-Mesylataineand BhilKetansefia HEettmks Btiarmadol.
Sel ect i Vi8: Ti3i23 €1988) Withy awrtliffoatiomer ot oni n2 Receptor Binding Sites. Mt.
Phar mace lSct?ojeffte‘?Fol;.' and Hoyer D. How selective is GR 43175? Interactions with

Functional 5-HTs, S5HTg, 5-HTyc, and 5-HT, Receptors. Naunyn-Schmiedeberg’s Arch.
15 Phamac. 340: 135-138 (1989) with modifications.
iii) Assay for SHT1p ‘
Materials and Methods:
Receptor source : Human cortex

Radioligand : [’H] 5-Carboxamidotryptamine (20-70 Ci/mmol)
20 Final ligand concentration - [2.0 nM]

Non-specific determinant : 5-Carboxamidotryptamine (5-CT) - [1.0 pM]
Reference compound : S-Carboxamidotryptamine (5-CT)
Positive control : 5-Carboxamidotryptamine (5-CT)

25  Incubation conditions :
Reactions are carried out in 50 mM TRIS-HCI (PH 7.7) containing 4 mM CaCl,, 100
nM 8-OH-DPAT, 100 nM Mesulergine, 10 uM Pargyline and 0.1% ascorbic acid at 25 °C 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
30 to ascertain any interactions of test compound with the cloned SHTp binding site.
Literature Reference:
* Waeber C., Schoeffter, Palacios J.M. and Hoyer D. Molecular Phérmacology of the 5-
HTio Recognition Sites: Radioligand Binding Studies in Human, Pig, and Calf Brain
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Fa Lot o nodificati ongiE ARRARHEAS R and Hunphrey, Pg
Cl assification Review. Receptors for 5-HT: Current Perspectives on

Cl assification and Nomencl ature. Neuropharnacol. 33(3/4): 261- 273 (1994).

25 V) Assay for 5HT2C WMaterials and Met hods: Receptor source : Pig choroid

pl exus nes dioligand : [3 Mesul ergi ne (50-60 G /mmol) Final

| i gand ﬁ%@éﬁ%"?ﬁt i upytf-ﬁ%gn“ﬁetl&gg [ChpEbaMACHhet 334 nahP5-606e(1988hiwith
(100 M mdtifieatiense conpound : M anserin Positive control : Manserin

| ncubation conditions : 35 27 5 a ~AME. RRED. SHEETA K-004 Boom 2 1
Reactions are carried out in 50 MM TRIS-HCI" (pH 7.7) containing 4 nM CaCl2
and 0. 1%) asqwgaiyqoagmlzﬂt 37 Cfor 60 mnutes. The reaction is term nated
by rapid vacuumfiltration onto glass fiber filters. Radioactivity trapped
ont @ t hMateriale agd Methstser ni ned and conpared to control values in order to

ascertain, a ' I L O compound with the 5HT2C 5 bindin
Wecbﬁflngsm%n% hgﬁéx np 9

site. Literature Reference: azos, D. Hoyer, and J. Pal acios. The
Bi ndi ng of Sdtasidligandi EH] Ketangerin (5Q-8@CHomol)ne  Chor oi d Pl exus:

phar macol 108 AR bR B o G Cacone. Hoyer, DL, Engel, G
et al. Ml epu[}loarsnéhacdatmmmpptolkefdﬁ‘s'éﬁ@npj@wz Recognition Sites in Rat
[anf et DR Rt iee SRS HRB8 ol o [st1 - Mesul ergine and
[ 3H] - Ket ansePpsitivicgentra) nKetaPisarimacol . 118: 13-23 (1985) with
modi {1 QRELR&on chRditions -
Reactions are carried out in 50 mM TRIS-HCI (pH 7.5) at room temperature for 90
minutes. T_he reaction is terminated by rapid vacuum filtration onto glass fiber filters.
15  Radioactivity trapped onto the filters is determined and compared to control values in order
to ascertain any interactions of test compound with the 5HT,, binding site.
Literature Reference:

* Leysen J. E.,, Niemegeers C. J., Van Nueten J. M. and Laduron P. M. [PH]Ketanserin: A
Selective Tritiated Ligand for Serotonin, Receptor Binding Sites. Mol. Pharmacol. 21: 301-
20 314 (1982) with modifications. |

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

Current Perspectives on Classification and Nomenclature. Neuropharmacol.  33(3/4): 261-
273 (1994).

25 v) Assay for 5HT2¢
Materials and Methods:

Receptor source : Pig choroid plexus membranes
Radioligand : [*H] Mesulergine (50-60 Ci/mmol)
Final ligand concentration - [1.0 nM]

30 Non-specific determinant : Serotonin - {100 uM]
Reference compound : Mianserin
Positive control : Mianserin

Incubation conditions :
35
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ceptor source : zﬁ
' | gattV -0 Q7T 20 Final ligand con T
--10.35 nM " Non- speC|f|c determ nant : MDL-72222 - [1.0 VM Reference

conpound : MDL-72222 Positive control : ML-72222 |ncubation conditions :
ZSWEeactlons are carried out in 20 mM HEPES (pH 7.4) containing 150 mM NaC

at 25 C Regetigs arercarded othia S(Eam‘lle'\‘iSH-i{(:jlt @sm}[mtcimhtethfngapgm wmyt : tﬁgd'o 1%
.t Radi gacti vi rapped on
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Kilpatrick G . Characterization o
5212[)? 3?§°'rtﬁ’9 r‘#é?(?t '"v@fdfié° ?&éﬁﬁam g@x d?%afaww%of test compounphwititbel SHI2Q:

223- 227 Kik8 th nodifications. Hoyer D. and Neijt H C. ldentification
of Serotlg'ﬁl ﬁg)Ss'tﬁlTS Recognition Sites in Menbranes of NLE-115 Neurobl ast oma

Cells by Radioligand Bi nding. M. Pharmacol. 33: 303 (1988). 35 28 ;9NlE

ODE D ( HLithaturdRBfefence~ Tyers M B. 5-HT3 Receptors and the Therapeutlc

Potential of 5HT, Receptor Antagonists. Therapie. 46:431-435 (1991). vii)
Assay fof A5y frazoss Dy owet, aind hmlamﬁdbe ‘BiRiing pf Serotmergie Ligafdi e ah® Fdrcine

" gqg caneeh reti e SR o N T er bty ene R gbon i Lok

| i gand concent ration -

- [ 38 MmPharmarel ¢1Q8;c 8385460 (1985) V@@frmodlﬁcatlo(ws HT)
* Hoyer, D., Engel, G., et al. Molecular Pharmacology of 5HT, and 5-HT, Recognition Sites
in Rat and Pig Brain Membranes: Radioligand Binding Studies with [3H]-5HT, [3H]-8-OH-
DPAT, ["*]]-lodocyanopindolol, [3H]-Mesulergine and [3H]-Ketanserin. Eur. Jrnl. Pharmacol.

118: 13-23 (1985) with modifications.

15
vi) Assay for 5HT3
Materials and Methods:
Receptor source : N1E-115 cells
Radioligand : [°H}-GR 65630 (30-70 Ci/mmol)

20 Final ligand concentration - [0.35 nM]

Non-specific determinant : MDL-72222 - [1.0 uM]
Reference compound : MDL-72222
Positive control : MDL-72222

Incubation conditions :

25 Reactions are carmried out in 20 mM HEPES (pH 7.4) containing 150 mM NaCl at 25 °C
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 5HT; binding site.

Literature Reference:

30 * Lummis S. C. R,, Kilpatrick G. J. Characterization of 5HT, Receptors in Intact N1E-115
Neuroblastoma Celis. Eur. Jml. Pharmacol. 189: 223-227 (1990) with modifications.
* Hoyer D. and Neijt H. C. Identification of Serotonin 5-HT; Recognition Sites in
Membranes of N1E-115 Neuroblastoma Cells by Radioligand Binding. Mol. Pharmacol. 33:
303 (1988).
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lol : Serotonin (4l ion conditions : Reagti
KEmW4nM HEPES (pH 7. for 60 mnutes. The T15%
reaction is termnated by rapid vacuumfiltration onto glass fiber filters.
Radi oactivity trapped onto the fitters is determ ned -and conpared to
control values in order to ascertain any interactions of test conpound

with the*SHTérdMIIBNg SH-HP, Receplord Wt R TheRPRUtic @’&éﬁm%fKSHEgt ﬁé@g;rtgﬁ- 3

et al. vel opne of .a Radioligand Binding Assay for 5HT4 20 cep
Qui nea %’é‘a ?{ﬁstﬁean[‘"eé?%tﬁn%%é (89 nco. 109: 618-624 (1993). viii) Assay
for S5HT5A Materials and Methods: Receptor source : Human reconbi nant .
expressed..in HEK 2f93 ?ﬁj s 25 Radioligand : ['H LSD (60-87 G /mol) Final
li gand cWcerf®7SA%ORSHTRL 0 nM Non-specific determinant : Methi ot hepin

mesys at @atelidis @nivietiisd£r ence conpound : Met hi ot hepi n nesyl ate Positive
control : Methiothepin nmesylate 30 Incubation conditions : Reactions are

carried out ifeosPtafAsEPRESGyiney pigl staddl namtranes ng 10 nM MgSO4  and 0.5 nmM
EDTA at 37 Cgiol@ndt . r i | syterm nated by rapid vacuum
filtration ont_o%@ggs‘r%grk%l tgr(g.agha%&]a@?i vity trapped onto the filters
i s det er mi nedingfigandeanceatiation dOAMM] val ues in order to ascertain any

i nteracti ons pn-dethic RN ' claned SHT , binding site. 29
WD O M o ieTRR iy bRl o AT SIS 08 o O "ReBs Letters,
35510 242- 246 Referense gpmpoynstii $eroteninodsHT)i x) Assay for 5HT6 5 Material s and

Met hods:  Recgiisiive e8HFAI€ SerdtbifR s HR§ONDI nant expressed in HEK293 cells

Incubation conditions :
Reactions are camied out in 50 mM HEPES (pH 7.4) at 370C for 60 minutes. The
15  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 5HT, binding site.
Literature Reference:
_ * Grossman Kilpatrick, C., et al. Development of a Radioligand Binding Assay for SHT,
20  Receptors in Guinea Pig and Rat Brain. Brit. J Pharmco. 109: 618-624 (1993).

viii) .Assay for SHT5A
Materials and Methods:
Receptor source : Human recombinant expressed in HEK 293 cells
25 Radioligand : [°H] LSD (60-87 Ci/mmol) '
' Final ligand concentration - [1.0 nM)

Non-specific determinant : Methiothepin mesylate - [1.0 pM]

Reference compound : Methiothepin mesylate

Positive control : Methiothepin mesylate

30  Incubation conditions :

Reactions are carried out in 50 mM TRIS-HCI (pH 7.4) containing 10 mM MgSO,
and 0.5 mM EDTA at 37 °C 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 com‘pound with the

35  cloned 5HTs, binding site.
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[ 3H LSD ( 60- 80 | i gand concentration
Redgy M nant sylate - [0.1 M 10

conmpound : Met hi ot hepin rresyl ate Posi tive control : Methiothepin rresyl ate

| ncubation conditions : Reactions are carried out in 50 M TR S-HCl (pH

7.4) containing 10 MM MgC12, 0.5 M EDTA for 60 mi nutes at 37 C. The

react i ontdrsuted by rapid vacuumfiltration onto 15 glass fi ber
filters. foggf[e?@rh%y trapped onto the filters is determ ned and conpared

to contFoReQﬁaSUQSai REBSHestters) 355C242-246)(199%) With eictiida@iogs of t est
conpound(s) with the cloned. serotonin - 5HT6 binding site. Literature
Reference: Monsma F. J. Jr., et al., Mdlecular doning and Expression of
NoveI 6} ot oNssRYFeTdpiTey 20 with High Affinity for Tricyclic Psychotropic
ugs. ,\&/b Pharmacol . (43): 320-327 (1993). x) Assay for 5-HT7 WMaterials
and vet¥iRigdals BaddMethPds our ce : Human reconbi nant expressed in CHO cel | s

Radi ol i gand Rededkl;lsabrdH 3 d%@;l. a“ng entration - [2.5
nM Non- spe |ef e% eterdc ﬂgﬁ? ':Qré i ag%aérybt}g%@;%é:%gfz - [0.1 NM
Ref erence ¢ %@dﬁWW) ami ne Positive cont roI :

5- Car boxami qtm;nyggﬁdmen@,gn&pcg@;m n conditions : Reactions are carried
out in 50 nmVv TRI S- HCI ontalning 10 MM wgd 2, 0.5 nM EDTA for 60

minutes at JPncsperific mam iMethiethepinanesyidty - [@pipijvacuum fil trati on onto
glees fiber Rfelfér@ﬁééco,ﬁﬁgbg@c@gwi%&"g E%gg%t onto the filters is determ ned

and conpared to contr 02"1 K-004 Mvalues in
order to asE@sitiNe soalgl :iMatbiothapiromesyiatet est corrpound(s) with the cloned

ser ot omiclbation conditions
Reactions are carried 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 fiitration onto
15 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 - SHTg binding site.
Literature Reference:
* Monsma F. J. Jr, et al., Molecular Cloning and Expression of Novel Serotonin Receptor

20  with High Affinity for Tricyclic Psychotropic Drugs. Mol. Pharmacol. (43): 320-327 (1993).
x) Assay for 5-HT7

Materials and Methods:
Receptor source : Human recombinant expressed in CHO cells
Radioligand : ’H]LSD (60-80 Ci/mmol)
25 Final ligand concentration - [2.5 nM]
Non-specific determinant : 5-Carboxamidotryptamine (5-CT) - [0.1 uM]
Reference compound : 5-Carboxamidotryptamine '
Positive control : 5-Carboxamidotryptamine

30 - Incubation conditions :
Reactions are carried out in 50 mM TRIS-HCI (pH 7.4) containing 10 mM MgCl,, 0.5
mM EDTA for 60 minutes at 37 °C. The reaction is terminated by rapid \)acuum filtration onto
glass fiber filters. Radioactivity trapped onto the filters is determined and compared to control
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te. Literature
ose, °MVBEm-0G4 D. Si bl ey, i
5- hydr oxyt rypt am ne7 Ser ot oni n Receptor Subtype. J. Biol. Chem 268:
18200-18204. The follow ng description illustrates the nethod of
preparation of variously substituted conpounds of general fornula (1),

accor di n¢plees inherdertolasdsrtaia sy inedadtiBhs ioPtestlERso d
of illu 5mﬁt5'9&n§§'t¥ and therglf'ore shoul d erslot be U(?:l‘(r)dgss)tvrnﬁg etcggﬁ\@é's%%ﬁwn "10
the | nv on

scope of Commerci al reagents were utilized wi thout further
purrfrcd.tlieoaturd%eﬁeréreaperature refers to 25 - 30 C. Melting points are

uncorrecteg tra re taken using KBr and in solid state. Unl ess
ot herwi se st%‘?%}j 9NSHZs é}ﬂ@@??fapwé‘?s@a dhHamblin, dat Sibisiyn ¢ dEStul@oO Biningoasd

ICEI gnrs/sf %ﬁgﬁggze g/-:)ﬁD?)&’Sivvas used as%t%nﬁwggdb@{jug‘?& P&#t erat ed

reference Chem cal shift values are expressed in are reported I n

t | THeORd f th
ol B ety T ol "@?uﬁ%*%*?ﬁﬁﬂ?ﬁ“%@é.‘ﬂwg‘°dg’?BB&?&% RSyt ilrstibied
t--triplet'P%Y ‘8%8 %’fe'a'cﬁ?fmhi@r b eﬂcwmm@? metiicds welseribkad hewdin. ‘mesedetébl e

Lriplet provided by MeWaplof iliisitaié onla ieRdisre- stV nbPBS LR e,

ba eC|f|c 20 rotati ons were neasur
usi ng t e so ?n"U Chr omat ogr aphy ref ers to colum

chr omat ogr aptDpn'pmeri:ﬁl fﬂ&ﬁbe‘ﬂ% Weré Utitizdd YithBst ﬁanﬂ%scr % Cr?rbgr%tl.lljrre]der

nitro chr onat ogr aph con |t|o
N, N- Drg rr%tf% 3?3 o 6lr S?r{lmew ts ?fr%ym%ar/f%eﬁed (IB19pestrs wegse rtalkemusmg XBrafed inm
hydri desc(hilestﬂentmless otherWis@ statdd, f MmdsP Shstia WwerB Alit uﬁ?& E§l 2;%&%5 hed

th THE - of THF t d coo
}chr S cooP 59 sg?‘ﬁ% %{ﬁrev\r%golg&&(ﬂ %Wﬁﬁtqmﬁsgﬁguﬂgﬁé%I‘@emtesqmmuhlnaof()&ﬁ

i es)(99iBn%TPEWas aisedlas, saweit. TRISTwas usa@hgwémaﬂgefla UER be?agw
n_of 2- bronobenzoyl chl ori 1

10 C | ut

in 10 %Laf'i?r aﬁ‘gg)a'g %@a’&d@@ [ﬁﬂ?é'redrfﬂt%fgepﬁr mﬂm&) \eaiules HEhe dalipiving
igton

t enper Abbrayviationsmae wsad fercthb ehapiidity or ﬁ‘é(ﬂl\hggs@é{‘a g ‘r’sa-% g%ﬁ) bsa}gogﬁr anzet

the re ntar ned at 20 -

Af t er %ﬁglr)rp eptﬁ?%? %aqé‘@?% Hraes et-t*?fé“*@?&&dsd@f‘b'ﬁfl-ﬂ’mrtﬁ%t dFsiqubleempdrftf

and t h&=tipietafitrplets, memultiflétuNMR Wnhbs Wefs dsteRte o ba&kgjr%‘ah&?; d,?é
r|e over

acxd at ertafigHPi e telayr was, washed wi th
sodi um sul T at e\ngl%d evagu(')r&gte Y %"é%ﬁj%'&ff prRg ke sodium 'D (589 am).

Chromatography refers to column chromatography performed using 60 — 120 mesh silica gel

and executed under mtrogen pressure (flash chromatography) conditions.

Description 1 : N,N-Dimethyl-1 <(2'-bromobenzoyl)tryptamine (D1)

A suspension of potassium hydride (15.0 mmoles, 2.0 g. (30 % suspension in mineral

25  oil), washed with THF before use), in 30 mL of THF was stirred and cooled at 10 °C. To this

cooled solution was added a solution of N,N-dimethyitryptamine (15 mmoles), in THF,

slowly, over 15 min., maintaining the temperature below 10 °C. After that a solution of 2-

bromobenzoyl chloride in THF (15 mmoles, in 10 mL of THF) was then added under nitrogen

blanket and the reaction temperature was maintained below 10 °C (Exothemic reaction).

30 Further, the reaction mixture was maintained at 20 - 25 °C for further 2 - 4 hrs. After
completion of reaction (T LC), the excess of THF was distilled off and the concentrate was
diluted with ice-water and extracted with ethyl acetate. Combined ethyl acetate layer was

washed with water, dried over sodium sulfate and evaporated under reduced pressure
below 50 °C.
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31 AMEN, b EIE 7 004 21 The crude r@s f
2koa4gel col um cf ¥ using 30 % nethano® it
acetate as a nobile phase, to obtain the internediate, N, N-D nmethyl-1-(2"-
br onobenzoyl )tryptam ne, which was identified by IR, NVR and nmass spectral
anal yses. 5 Description 2 - 21 (D2 - D21) : Vari ous indol e internedi at es

b Ocedur o descr I Det n T g PHIHEL BY itk od deflin Enriceigerpaunns i s

procedure described in the descf
by IR NWetEgRe! N&?Q‘Ybﬁ@&i@ﬁeaas amnbye ehasdlte dbedin 0V inGrinkaiatd, mlw@ﬁﬁelﬁyﬂ-(gi

S OBzl ke Lvtic R BHIRB 1B, Wy Piadd b sporsta anaiyses

2-[1-(2-Bromobenzoyl ) - 5- brom)l ndoI 3 ylJethyi-N, N-dinethylamne 449 D 3
2-11-9 2- Be9ERHESR YL hi Lndol 3-yljethyi-N Ndinethylam ne 405 D 4
2-[1-(2 -Brorm%ée?né%yl 1@% 6%2. ndol 3-yl ] ethyl -N, N-di net hyl amine 389 D5
2- H (%Zasécénob'@m@w)dz& mwu.mdafas&qaetéa%wﬁmm%mm DWrBHdbeN2By! cbte.
) oxvi ndo e di met hyl am ne
2-[1-(2- Br o%@ﬁ%‘%' 95)"‘{}% dﬁfﬂﬁ’&dé é‘?#ﬁﬂp KT‘ NH‘%@tm%ﬂHf\% e idpniffied
2-[1-(2- lmﬂm.masysspﬂwamnmea Ythe} RIBYIngMsNneluaBs ot ABLBR cé%% uRB?.
2-[1-(2-Bronobenzoyi ) - 7- met hoxyi ndol 3- yI j ethyi-N, N-di net hyI am ne f 10 -
2-[1-(2-Bromobenzoyl)-7-trifluoronethylindol 3-yl]ethyl - 439
di mdPhyIlds§nd :D 11
2-[ 1- ( 2- Br onobgpz ? , 7-di chl or oi ndol 3-yljethyi-N, N-di methyl am ne 439 D
12 2-[ 1- (2- Bromobenzoy! ') - 6; 7- di chl or oi ndol 3-yl j et hyi - N, N- difigshiamtng)'439
D 13 2- [ | 13- BRdréB&emybenzsylindoiBlyiletyl-Nieldinathyiaiing - N N- di met hy| Fne
407 D 1l4p2 2-11-(2-B
2-11-(2 Brormberllzc() rorgogergox%tsﬁbrpmﬁmog«; -YHGN N-dirRtYIaRIDRY | ami ne 4989 D
15 2-11 b&g@gmyb@zpy%smmmmmeylw Nawmmethmundmémt hyl amigps 399
D 16 2- 10(4'Z By PR BRAAYD rizdyif- @%Pouxdﬂg&ﬂx%ym /. gm'}étﬂy? mne NN 41% 89
D5 21 (2-Bromobenzoyl) -5-methylindol3-yllethyl-N,N- -dimethylamine 385
D6 2-[1-(- Bromobenzoyl)-5-mett10xymdol3~y!]ethyl-N,N-dtmethylamme 401
D7 2-[1-(2-Bromobenzoyl)-?-ethylindol3-yl]ethyl-N,N-dimethylamine 399
D8 2-[1-(2-Bromobenzoyl)—7—chloroindolS-yl]ethyl—N,N-dimethylamine 405
‘ D9 2-[1-(2-Bromobenzoyl)-7-methoxyindol3—yl]ethyl-N,N-dimethylamine 401
D10 2-{1 -(2-Bromobenzoyl)-?—tn'ﬂuoromethylindol3-yl]ethyl—N,N- 439
dimethylamine
D11 2-[1-(2-Bromobenzoyl)-5,?-dichlbroihdol&yﬂemyl-N,N-dimethylamine_ 439
D12 2-[1-(2-Bromobenzoyl)-6, 7-dichloroindol3-yl]ethyl-N,N-dimethylamine 439
D13 21- -(2-Bromobenzoyl)- 5,7-difluoroindoi3-yljethyi-N,N- dlmethylamme 407
D14 2-[1-(2-Bromobenzoyl)-5 .7-dimethylindol3-yllethyl-N,N-dimethylamine 399
D15 2- -[1-(2- Bromobenzoyl)-6,7-d1meﬂ1ylmdol3-yl]ethyl-N,N-d:methylamme 399
D16 2-[1—(2-Bromobenzoyl)-4-chloro—?-methylindolS-y!]ethy!-N,N- 419
dimethylamine

D17 21 -(2-Bromobenzoyl)-G-chloro-7-methylindolB—yl]ethyl—N,N— 419
dimethylamine | o
D18 2-[1-(2—Bromobenzoyl)-4,5,7-trichloroindo!S-yl]ethyl—N,N-dimethylamine | 473

D19 2-[1-(2-Brdmobenzoyl)indo!3-yl]~1-hydroxyethyl-N,N~dimethylamine 387
D20 1 -(Z-Bromobenzoyl)-s-bromo-3-(2-(morpholino-1-yl)ethyl)-1 H-indole 491
D21 1 -(2-8romobenzoyl)-(2-(4-methyl-p‘iperazin-1-yl)ethyl)-1 H-indole 504
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17 ,
R_zggy,l)-G-chloro- -yljethyi-N N 419 210
(ZjIFFt ?gl g?]oxbgnioyl )-4,5,7-trichl oroi ndol 3-yl ] et hyi - N, N-di net hyl a_m' ne 473
D 19 2-[1-(2-Bronpbbenzoyi)indol 3-ylj-I-hydr or_yet h{l - :\I) N; ﬂi _rr;et gy:—fimnggl 287
- oD 1D- 3- (2- ( D ol i.no-1- et hyi ) - .
401 D 21T BeB oo n M Sty e b asindooi N afindbifstne 1 1+ 1 ndo e
504 32 ANENDED(?'MIEEBET;]ZWDM.N-%@P@ E%fﬁﬂ?]ﬁ% @%%?é (rsriocl)é;]s% was taken in a 100 mL 3
s : , I Pl >m . !
1 (2 " br dIREN By SRARAH RS FP05 4l e mebel A6F@syd0 | mkhnpbiasLLO0
nL 3 necicetate o0m@BebAIclesYECI 28 agk, ard aiREiovd tdib({}i-&h&ylﬂﬁéﬂﬂinez&ﬁa%mrﬂe(dé&s
m.) ot Ry et (0.286 noles, 0.281 g.) and dichlor
bi s( t-rp’ i - gﬁ?’%’f{ﬂ-%ﬁ?@ﬁ;ﬁﬁﬁ@'ﬁéﬁ'%mfewémﬂ@mslt@g,er Dty ges atmysphene and was
react i on healddutoe1808SC With StakiALe SrUdRls AR, RESR; %ﬁe)&phe.reg?k rgl((;sé\g;'%lgoﬁheat ed

1 AN A AL L R x f
to 160 C wth stirring for 16’ hrs. After the co tion o fel“f_scf

excess oﬂ'mﬁmm%ﬁmiﬁe&aérﬁiif@eﬂeﬁflmdeTeldN@Qﬁme{ssumder reduced pressure. The
esi due obtal e 86au8 Sbtdinédl wik b By 4fika §8] LTI URERLRBFANY, 1154 B8 £°
% nethanol in ethyl acetate as an el uent, aftor el olfﬁf)'?ﬂjl ,

© whi ch va DRI it oY Ifptated@s| 30 eluprt, tmaffara die tifrecompdursh athjchewas Kentifibaaly

' ' | £ b
s, Rt e AT 4 0 o

1721, 14 Pupligd, by preppration. of) their gcidivdition ssity. IR Spe®ra((6m'); 2839, 278, -

: 0 31es. S 790, e
5, s e T oy T 8 0 .
Usi ng es3@ftival® (#H AY. 4dReraPO BdgBHuUr e described in exanpl e | ?Ed so;n;nge
(G Sy Srphioa L A B2 M NDIAY RrdiBb ol s 318 fdHRE 1 p)BublBduie 1 2
. 309 (mrH) ' ; USinggereptiallythe generabprqoedure, described 47 examps 1( 2 sume hods
. .0 7 . _ A . . ] .
L f&?’ﬁi‘%ﬁ%’%ﬁ;ﬁ;‘?ﬁm@ﬁ:‘i‘?@@%@? S Fepire, siting range 69 6113, 1150IR
hydr ochl $6°HR (Rt 33¢RnBr 80.n/302 1488191446) Masss (nufizs SB0Y (d+iHyt ;- 30-NMReb hesm) 70

this cl eags g@l,}g?'i;gw a2 g8 éwmgfgsi_%%@wk‘il§.9§Ql7jé]|y(:}r”?(r:nt]-| oric acid (10
m.) was g(dded. mrediately a vwhite L .
ample-3 : 11-[(2- ,N-Dlmethylammo)ethyl]-z-ﬂuoronsoundolo[2,1-a]mdol-s-one

20 hydrochloride sait

Example no. 2 (199 mg) was dissolved in 30 mL ether. To this clear solution a
mixture of isopropylalcohol-hydrochloric acid (10 mL) was added. immediately a white
pfecipitate separates out, which was filtered, washed with ether and dried. Melting range
(°C) : >250 (dec).

25 .
Example - 4 : 11-[(2-N,N-Dimethylamino)ethyl]-z-ﬂuoroisoindolo[z,1-a]inddl-6-one
maleic acid salt

Example no. 2 (205 mg) was dissolved in 30 mL ether. To this élear solution a
solution of maleic acid (82 mg, dissolved in 30 mL ether + 5 mL methanol) was added.

30 Immediately a white precipitate separates out, which was filtered, washed with ether and
dried. Melting range (°C) : 180 - 182 (dec).
Example - 5 : 11-[(2-N,N-Dimethylamino)ethyl]-z-ﬂuoroisoindolo[z,1-a]indol.6-one
D,L-malic acid salt |
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rates out, whi , Washed with et her.ta,'r{
- RorekGha' 250 (dec) | 4 | '
| -[(2-N, N-D methyl"am no) et hyl ] - 2-f |l uor oi soi ndol o[ 2, 1-a] i ndol -6-one mal eic
acid salt Exanple no. 2 (205 ng) was dissolved in 30 nL ether. To this
clear solution a solution of maleic acid (82 ng, dissolved in 30 nL ether
+ 5 nL net hano‘li% g s adde 30 | nmed) atelal_a white precipitate separates
out, which was=rAITH'&M, &a@h@@)m%dﬁﬁ?ﬁ? ihd0 Bk eger. Nig this CleamspluidrC)a
180 - 183o(ulien)of Dx-anpliccadid {106 mg, dissolved in 30 mL ether + 5 mL meth
11-[ (2N, N- Di et hyl ami no) et hyl ] - 3. F ol oi Soi ndol o 2. 1-a] T NGl was added,
D, L- mal i {MHEARIEY ] Wake peecipjlate-sepamtascrt, whigh was GiieredEnmashed mat eteampide
no.. 2 (aagd_ngmemngréﬁggq@)v;eqoi_n,@ nmL ether. To this clear solution a
solution of D, L- malic acid (106 ng, dissolved in 30 nL ether + 5 nL _
met has_nol ) was added. [Immediately a white precipitate separates out, which
s i+ Exarpiecs hed 1IN RLBRheRY i)y YH Bk diRdaEH, Papinabl 8 ond 72
| -[(2-N, N- Di met hyl anP¥¥Rt& $ajt | - 2- f | uor oi soi ndol of 2, 1-a] i r ~ol - - 6- one
oxal ate salt EamleEndO2 3o | SS0 i 0 ther. To this
R e 7 (2080, WPk HERNP s HhL. el T Kgs shiap 3,

clear solution a "solution of ©xalic aci I'sSol've

+ 5 nL ne?HteDOf oxalic acdd84 maodisaciver! it 8Dymb efiért ¢ HiicinmEthanal) wepasddes

out ;Jowhi plimbaRatdly bivihiROpredpRaRIsdY %z r ri L dPWERNGE. (S 4

244 - 246_(de®zﬁ.ﬂ Exanpl %ﬁ |s‘¥&-afr S-gki‘]‘ "l‘_’mﬁ?r'g%a% Q%q%%;\@%%@%w"ﬁ Uified S

2- f | uor ofidgs- nMsitisorange*Chdahd 6 2d6ddeqdi trat e salt 15 Exanple no. 2 (201 ny)

was dissolved in 30 nL ether. To this clear solution a solution of citric

acid (134 ng, dissolved in 30 nL ether + 5 nL nmethanol) was added.

| mredi atBX3MBlew| { e 1Irk2NNRimethylominelethyi}:2-fluaneishindadof2, 1-alindol-6-onghed

with ether and dri qGrafdddid ng range (C) 7178 - 180. 20 Exanple - 8

2- Brgm)- 11-[(2-N, N-di net hﬁ/l am no) et hyui soi ndol of 2, 1- a] i ndol - 6- one

1 Example no. 2 (201 mg) was dissolved in 30 mL ether. To this clear solution a

solution of citric acid (134 mg, dissolved in 30 mL ether + 5 mL methanol) was added.
Immediately a white precipitate separates out, which was filtered, washed with ether and

dried. Melting range (°C) : 178 - 180.

20 Example-8 : 2-Bromo-11-[(2-N,N-dimethylamino)ethyflisoindolof2,1-aJindol-6-one
Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. Meiting range (°C) : 118 - 121; IR
spectra (cm™) : 2942, 2759, 1718, 1444, 882, 761: Mass (m/z) : 369 (M+H)", 371 (M+3)*;
'H-NMR (5 ppm) : 2.36 (6H, s), 2.57 - 2.65 (2H, m), 2.95 - 3.00 (2H, m), 7.29 - 7.77 (7TH, m).
25 '
Example -9 : 2-Chloro-1 1-[(2-N,N-dimethylamino)ethyl]isoindolo[2,1-a]indol-6-one
Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm™) : 2925, 2765, 1723,
1446, 1381, 758, 700; Mass (m/z) : 325 (M+H)"; "H-NMR (5 ppm) : 2.32 (6H, s), 2.54 - 262
30 (2H, m), 2.76 - 2.84 (2H, m), 7.27 - 7.73 (7H, m).
Example - 10 : 4—Chloro-11-[(2-N,N-dimethylamino)ethyl]isoindolo[2,1-a]indol—G-one
Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm-1) : 2942, 2779, 17486,
1417, 1343, 782, 700; Mass (m/z) : 325 (M+H)" ; 'H-NMR (50 ppm) : 2.90 (6H, s), 3.27 -
35 3.31(2H, m), 3.52 - 3.57 (2H, m), 7.07 - 8.09 (7H, m).
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criti cal variations, the above derivative was prepared. IR spect ra (cm1l)
2942, 27&5)9( 1pg€g6 1& 1343, 782, 700; Mass (m(z) : 325 (MtH)' ; ' H NWR
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- 8.00 (7H, np!
A @;@gg% S R sl M LT g b, oy

essent i affiF A& e ME&?GNE“‘(%‘S’@? preearefin 'Bxﬁﬂwtr@ (gm hd284)17§7ﬁ6n4466
tiocal +
cri ticca 1@1!1@2‘370%55 M&)awe(hﬁﬁgjlvaﬁimwgm e?%rse(éﬂi}%gé;b?/asgé’%‘%)

116 - 12 ectra 2761 611 :
305 ( M+ *93" Rﬁ/& f(n"F sh.638A (BE6 (F).mp. 42 (3H, s), 2.57 - 2.76 (2H,
n, 2.99-307(2H n) 7.07 - 7.67 (7H, m. Exanple - 12 :

11-[( 2- t 0).et hyl ] - 2- net hoxyi soi ndol o[ 2,"1- a] i ndol - 6-one Usi n
essfaﬁlt i a F?E 1%)(; ﬁéﬂ ) Hcéﬂ%l?@vm\am%mmeﬂm[ﬁymméaw.smm-one ?
critical varl a!tsingnéssehhaya ?37 W@mv%%ggq?%ﬁﬁespaﬁkm%"%grnan

294 466 Ve m 321
5150” (ilicalianagons, the Soge %ewa%e Was groparea IR SPEStER (y") 2%, PATS. 128,

6.84 - 71:@6 (1230 Mass (rygyre e
11-[ (2- N, N- Di net hyl am no) et hyg- - rret hoxyi soi ndol o[ 2, 1- a] i ndol - 6-one Usi ng
essentially the general procedure described in exanple 1 and sonme non- 15

criti calExaamplat ndns,11ti2NMDimethyiantiho)ethpps tineddméthyliSomaerdpa-(cm ')
2941, 2773, 1728, aJindol-6-one

20 Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. Mass (m/z) : 359 (M+H)".

Example - 15 : 11-[(2-N,N-Dimethylamino)ethyl]-4-ethylisoindolo[2,1-a}indol-6-one
Using essentially the general procedure described in example 1 and sdme non-
25  ciritical variations, the above derivative was prepared. Mass (m/z) : 319 (M+H)".

Example - 16 : 11-[(2~N,N-Dimethylamino)ethyl]-2,4-diﬂuoroisoindolo[z,1-a]indol-s-
one
- Using essentially the general procedure described in example 1 and some non-
30 critical variations, the above derivative was prepared. Mass (m/z) : 327 (M+H)".

Example - 17 : 2,4-Dichioro-11 -[(2-N,N-dimethylamino)ethylJisoindolo[2, 1 -aJindol-6-
one

Using essentially the general procedure described in example 1 and some non-
35  critical variations, the above derivative was prepared. Mass (m/z) : 359 (M+H)".
35 '
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essentially the geneg procedure described in exanple and some non-
critical variations, e above derivative was prepared. I\/ass (mz) : 359
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noniOcri t | caI vari ations, the above derivative was prepared. Mass (nlz)

359 (M 4- Tr.i chl or o-

559 M tamele EXATD £ AON b S a4 it of2 glindor--

es_se_ntial I y t he genemml procedure described in exanple 1 and sonme non-

Oty 7 102 B8 Vb R Serleld ¥ikchdire"SSsREER I Sampie 3 £d Zome som-

| -[(2- Ncﬂh@nl variatioresy it abdVey derivhtive AvaRprephied0l M@LiRY danged{oCy doignb- wem
15 spectra (cm™) : 2942, 2758, 1721, 1449, 1242; Mass (m/z) : 319 (M+H)* : 'H-NMR (5 ppm) :

2.36 (3H, s), 2.38 (6H, s), 2.61 - 2.65 (2H, m), 2.84 (3H, m), 2.97 - 3.00 (2H, s), 6.87 - 7.75

(6H, m).

Example - 21 : 11-[(2-N,N—Dimethylamino)ethyl]-3,4—dimethylisoindolo[2,1-a]indol-s-
20 one )

Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. Melting range (°C) : 119 - 121; IR
spectra (cm™) : 2941, 2762, 1719, 1305; Mass (m/z) : 319 (M+H)" ; 'H-NMR (5 ppm) : 2.35
(3H, 5), 2.38 - 2.40 (6H, s), 2.61 - 2.65 (2H, m), 2.86 (3H, M), 2.98 - 3.06 (2H, s), 6.98 - 7.76

25 (6H, m).

Example - 22 : 1~Chloro-11-[(2-N,N-dimethylamino)ethyl]-4—methy|isoindolo[z,1-
alindol-6-one
Using essentially the general procedure described in example 1 and some non-
30 critical variations, the above derivative was prepared. Mass (m/z) : 339 (M+H)".

Example - 23 : 3-Chloro-11-[(Z-N,N—dimethylamino)ethyl]—4-methylisoindolo[z,1-
alindol-6-one

Using essentially the general procedure described in example 1 and some non-
35  critical variations, the above derivative was prepared. Mass (m/z) : 339 (M+H)".
36 '
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critical variations, the above derivative was pfe
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, t), 2.63 - 2.7f P8 - 3.06 (2H, m, 3'32140
K094 10 (7H, m. %= 2- Brono- | G
I-[2 (4 net hyl pi perazin-1-yl)ethyl ]isoindol o 2, 1-a] i ndol -6- one Using
essentially the general procedure described in exanple 1 and sonme non- 15
critical variations. the above derivative was prepared: -Melting range (O
146 - 15@laibhs spectra (cm ') : 2940, 2790, 1725, 1440,1357, 801, 703; Mass
(mz) : 424 (MtH)'; ' H NWR (6 ppm) : 2.28 - 2.32 (3H, t), 2.52 - 2.75
(10H, m, 2.98 - 3.05 (2H, ,730-778(7Hrr)20 25 30 35 37 3
ANMENDED 3HEﬁTcompodﬁdQ94he gé'ne‘i‘al M ,)'1 A conpound of the general formla
(1), RI3 R o Rl XX P4 Rs OO5 Ceneral Formula (I) its
taut omeric forns, |ts steremsomers, its pol rphs, its pharmaceutically”
acceptable salts and sol vates, wherein R R3, R4, Rs, Rs, R7, Rs, Rs,
Rya, R' and R12 may be sane or di ffer eilf ¥ 14 each mdependently
represent hydrogen, hal ogen, subgt i tuted or unsubstituted
groups such as linear or branChe |, (C§ Cr)cycl oal kyl ,

(G -C3)al koxy, cyclo(C3- C7)al ko VS 7aral kyl , aral koxy,

het erocycl yl, acyl, acyl oxy, R

General Formula (1)

its tautomeric forms, its stereoisomers, its polymorphs, its pharmmaceutically acceptable
salts and solvates,
wherein Ry, R, Ry, Ry, Rs, Rg, Rz, Rg, Rs, Ry, Ry and Ry, may be same or different and
10 each independently represent hydrogen, halogen, perhaloalkyl, substituted or unsubstituted
groups such as linear or branched (C;-Cs)alkyi, (Cs-Cr)eycloalkyl, (C4-Ci)alkoxy, cyclo(Cs-
Cr)alkoxy, aryl,‘ aryloxy, aralkyl, aralkoxy, heterocyclyl, acyl, acyloxy, acylamino,
monoalkylamino, dialkytamino, hydroxyalkyl, alkoxyalky!, aryloxyaikyl, aralkoxyalkyl,
alkylthio, sulfonic acids and its derivatives,
15
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di ai kyl am no, koxyal kyl, aryI oxyﬁ‘ré
SHYN-RK-abkyl thio, sulf rts derivatives
30 38 UND MNVS TA, J V N K-004 I\/EIVD 21 0 R13 and R14 may be sanme or
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2-Brono-1 ql_, Eg ﬁ,ﬁlbﬁﬁ%ﬂ ﬂ@bﬁ%})gmy H?%Jg (’Wf?'ﬂ‘ggﬁd‘ #’51"2 ’Me Bdomalic @ﬁd salt;
2- 8«“& or o- 111 (W@@%W}aﬁwﬂd}@d@k@mﬁd@[ﬂﬂoﬁ]ﬂ{d&é-oWe'%k@lthe Sapne; 20
4- or o- SOl I ndo one;

11-[ (2-N, %E rret h %%P%?MM%%P& iGRissal one; 25
30" I. ropyl-N-methylamino)ethyl}-2-fluorcisoindolo2, 1-a]|ndol-6-one
11—[2 N-cyclopropylammoemyl]-z-ﬂuorousomdolotz 1-ajindol-6-one;
2-Bromo-11-[(2-N, N-dimethylamino)ethyljisoindolof2, 1-alindol-6-one;
2-Chloro-11-[(2-N, N-dimethylamino)ethyllisoindolof2, 1-ajindol-6-one;
20 4-Chloro-11-[(2-N, N—dnmethylamuno)ethyl]nsomdolo[z 1-ajindol-6-one;
11-[(2-N, N-Dimethylamino)ethyl}-2-methylisoindolof2, 1-ajindol-6-one;
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3- Chl or o- 15-Ehipresd rtfztawmmw)mrhm;etaymﬁaamsamuaew%i.ﬁ&& etoRe] ndol - 6-on
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and TS st orearl TEI@N A g é?%%@%%%m' et s ol one

tEwnecal | y
accept abl e 3l P@AWZ-&meaMammo;emﬁ}m g- conpri sing

th f a- dr | uent ,' t/
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and its stereocisomers, its N-oxides, its polymorphs, its pharmaceutically acceptable salts and
solvates.

IO
3%

3. A pharmaceutical composition comprising either of a pharmaceutically acceptable

25 carrier, diluent's, excipient/s or solvates along with a therapeutically effective amount of
a compound according to Claim-1 , its tautomeric forms, its stereocisomers, its geometric
forms its N-oxides, its polymorphs, its pharmaceutically acceptable salts, or solvates.
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K-004 4. A p'ﬁar'd osition according tqu
RERKaod4Dbl et , capsul e ==r0zenges, suppositori €s, Gifkis
sol ution, suspension or injectable, admnistered in, as a single dose or
mul tiple dose units. 5 5. Use of conpound of general formula (l), as
defined in aim1l or a pharmaceutical conposition as defined in Claim3
for prepgrignaRrALi&aRRY dlse of conpouynd. of, geperal formyl 1), as
defined in Claim1 or alt p rgéonsg@u?fcgéﬁnﬁ%@@m% ghglfs&"@e?{ﬂéa&ieg ePRsule.3
for ‘the tr&8wdentlongnges, supnesitories syrupf s@utith, sasperision orlifjectbite Hdfiflistdreq
Use of a ceym : | i aiml1 for the manufacture of a nedi canent
for the tréa?ﬁg%{@%g;’%gﬁﬁg@@ﬁﬁ%ﬁ% S-clinical conditions for which a

sel ective action on 5-HT receptors is indicated. 15 8. Use of a conpound

as ckai mgedyj | r.the treatnent and/ or. preveption of clinical
condibt i E)gr?\s uggcﬁ gésﬂé%%f'é;ﬁ ,geaﬁrﬁ'[ g%%?')'cﬁﬁ\ﬂff'gg%é" §rleigrdersa pharmaceutical
obsessi ve- eompasition as défisat idedlaim-Bfgprepinganddichiaentgogni ti ve nenory

di sorders, ADHD (Attention Deficient D sorder/ Hyperactivity Syndrone),
personal ity disorders, psychosis, paraphrenia, 20 psychotic depression,
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8. Use of a compound as claimed in Claim-1 for the treatment and/or prevention of clinical
conditions such as anxiety, depression, convulsive disorders, obsessive-compuisive
disorders, migraine headache, cognitive memory disorders, ADHD (Attention Deficient
Disorder/ Hyperactivity Syndrome), personality disorders, psychosis, paraphrenia,

20 psychotic depression, mania, schizophrenia, schizophreniform disorders, withdrawal
from drug abuse, panic attacks, sleep disorders and also disorders associated with
spinal trauma and /or head injury.

9. Use of a compound as claimed in Claim-1 for the treatment of mild cognitive impairment
25 and other neurodegenerative disorders like Aizheimer's disease, Parkinsonism and
Huntington’s chorea.

10. Use of a compound as claimed in Claim-1 for the treatment of certain Gi
(Gastrointestinal) disorders such as IBS (Imritable bowel syndrome) or chemotherapy
30 induced emesis.

11.  Use of a compound as claimed in Claim-1 to reduce morbidity and mortality éssociated
with the excess weight.

35 12. Use of a radiolabelled compound as claimed in Claim-1, as a diagnostic tool for
modulating 5-HT receptor function.
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compound of general formula (i) as claimed in Claim-1.

16. A method for the treatment and/or prophylaxis of mild cognitive impairment and other

. heurodegenerative disorders like Aizheimers disease, Parkinsonism and Huntington’s

20 chorea which comprises administering to a patient in need thereof, an effective amount
of a compound of general formula (1) as claimed in Claim-1.

17. A method for the treatment of certain Gl (Gastrointestinal) disorders such as IBS
(Irritable bowel syndrome) or chemotherapy induced emesis using a compound of
25 general formula (1) as claimed in Claim-1. ’

18. A method to reduce morbidity and mortality associated with the excess weight using a
compound of general formula (1) as claimed in Claim-1.

30 19. A process for the preparation of a compound of general formula (1), as defined in claim
1, which comprises of any one of the following routes,

Route i): cyclizing a compound of formula (ll) given below,




ET rv- K-004 Rio NNR14 n / \ Rl ~;
K-0028 RT (V) al ogen such chioro, 0 2
i'odo, Rl, R2, R3, R4, R5, R6, R7, Ra, R9, Rio, Rll Rl2, R13, Rl4 and "n"
wherein all the synbols are as defined above, using a Pd(O) or Pd (11) 5
derivative as a catalyst: Route ii): reacting a conmpound (111) given bel ow,
H ~-a~N-HR RO nRIf R2ZRI2 3 NRARa ORs (411) 10 vherein Rl, R2,
R3, R4. R5, R6, R7, Ra, R9, Rio, Rll, R12 and Ry, e\?e as defi ned above,
with a suitable aI kylating agent sggch a or REHRY or XRLI3R14X in
successive steps or in one step, where 9929, | eavi ng group such as
hal ogen and hydroxyl; 15 Route iii): JoNpound of (1V) given

bel ow, Ry "Ry,

H

R, }

CO

Rs X
Rg Rg

Ry

)

wherein X is halogen such chloro, bromo or iodo, R1, Rz, R3, Ry, Rs, Rg, Ry, Rg, Rg, Ryg, Rys,

Ri2, Ry3, R4 and “n”, wherein all the symbols are as defined above, using a Pd(0) or Pd (i)
S  derivative as a catalyst;

Route ii): reacting a compound (llf) given below,

()
wherein Ry, R;, R, Ry, Rs, Rg, R7, Rs, Re, R10, Ry1, Ry and “n” are as defined above, with
a suitable alkylating agent such as Rq3 X or Ryq X or XRy3R44X in successive steps or in
one step, wherein X is good leaving group such as halogen and hydroxyl;

10

15 Route iii): reacting a compound of (IV) given below,




K-004 MS= 0 R #2 \ R , \ NRA OR %
K-B34 R4, R5r RS, e as defined above, wt
for mal dehyde and a conpound of forrmula (V) given below, 5 NHRS3R 4 M
wherein R13 and R14 are as defined above Route iv):. either chemcally or
catal ytically reduci ng conpounds containing -C(=0O) 10 group/s in the side
chain, to the corresponding-C(OH H) or-C(&, H conmpound. 20. A process
accor di ng to Claim19 conprising of } one or nore of the 15
fol l owing optional steps: i) regQving pr ot ectng,ng group; ii) resolving
the racenes mxture into pure ena met hods and iii)
preparing a pharmaceutically accep 6npound of formula (1)
and/or iv preparing a pharnacey S br odrug t hereof. 20 21.
Novel internmedi ates defined of Séner O R CH3 Ry Re RY
R, N Re Rq

(V) _
wherein Ry, Ry, R, R4 Rs, Re, Ry and Rg are as defined above, with formaldehyde and a
compound of formula (V) given below,
5 NHR3R 14
‘ V)

wherein Ry; and Ry, are as defined above

Routeiv): . either chemically or catalytically reducing compounds containing -C(=0)
10 group/s in the side chaiq, to the comresponding ~C(OH,H) or —C(H,H) compound.

20. A process acconding to Claim-19 comprising of camrying out one or more of the

15 " following optional steps: i) removing any protecting group; ii) resolving the racemic

mixture into pure enantiomers by the known methods and i) preparing a

pharmaceutically acceptable salt of a compound of formula (I) and/or iv preparing a
pharmaceutically acceptable prodrug thereof.

20 - 21. Novel intermediates defined of general formuia (IV),

(V)
wherein Ry, Ry, R3, 'Ry, Rs, Re, Ry and R; are as may be same or different and each
25 independently represent hydrogen, halogen, perhaloalkyl, substituted or unsubstituted




, R7 and R8 are as ngyi
esent hydrogen, hal ogen g
gder hal oal kyl, substituted or unsubstituted 44 J EET ANl =ME W ~qg f K-004
1 1 groups such as linear or branched LC -C3 alk I (C3-C7)cycloal kyl, -C3
al ko cyclo(CrC, )al koxy, aryl, aryloxy, aral kyl, aral koxy, heterocyclyl,

2l Kokyal Ky & oeps Lo eR ineaf D8P ol ey |2 sl c (Sionaliay,
i ts deri varydetsGraRoxy apyl carglosy,manalkyldachiKoxy, heieropyeWaacd,idepioRy, B6Y8Mino,
compounds. o EaRYEIAE Riyaing. Rstoxvhior akonaRiy wiricemisy taralioxsatt 10
(VI11) wheprlylthioRulfoRiz. a aritlits Rerjvalies. R7 and R8 are as defined above; X

i s hgl ogeno such as chlero, brono or iodo, using a Pd(OQ or Pd (11)
derivative as a catalyst 45

22. A process provided for the preparation of novel intermediate of the general formula (IV)
which comprises of cyclizing compounds of formula (Vi)

10 (VHI)
wherein, Ry, Rz, R;, R4, Rs, Rg, Ry and Rg are as defined above; X is halogeno such as
chloro, bromo or iodo, using a Pd(0) or Pd (il) derivative as a catalyst.




