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tetracyclic aryl carbonyl indoles having serotfnin receptor affinity useful
as ‘therapeutic agents, process for thei e prqlgar ation and pharnaceuti cal
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pMtUolRgs, their tautoneric formns,
hel redhar ngceutical ly acceptable

Ql yates, novel internediates

e conpositions containing
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The present invention also relate®to t ROr preparing the
conpounds. of general formula (1), thei® tauthneric forms, their
st e0eoi sonmers, their geonetric forns, their oxi des, their polynorphs,
t heir phar rracr%ut ically acceptable szﬁ%,"a'tfmmamar maceutically

€ present invention also relates to the process for preparing the compounds of
general formula (i), their tautomeric forms, their stereois |

N-oxides, their polymorphs, their pharmaceutically acce

their stereoisoners, their pol Yy

omers, their geometric forms, their

15  compositions containing them.

The
. Compounds of the general formula (1) of this invention are S-HT (Serotonin)
ligands e.g. agonists or antagonists.

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

ersonali i i i
p nality disorders, hypertension, autism, post-traumatic stress syndrome, alcoholism

panic attacks, obsessive-compulsive disorders
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» novel int ri bed herein and
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- formula (1) of this invention are s
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prophyl ax ;

i psychosi s, paraphr : i c
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HESLE s Y b L S ot e et P,
< Simsmane, dibeso e RitgplodeTLel e, () BT =
. £ o.usefu 0. o ' i dal l,.Si .
ottt st compenosor g LG gL
effects dmvmihelaraatsbmyéﬁmglltlggdﬂémf %ggggﬁsﬁ?vqgrm%3§§%wn ingediiciog they S

1) of thhGoldly Sk 90,8k € ; i iathit i ! horea and .
|(i Le Al zhme?bn%jﬁ}yg%irg '& mwmkw‘&gﬂﬁ?ﬁ ngte(ﬁgr; 1(‘:or mula (1) of this
cherf hemmw‘%mwléﬂmgﬂleatcﬁgﬁ of eating behavior and thus are

. ; 0. : _ ;

ovention ?;&'}@%"S(gd‘? gses of the GRRYEl fietvausr syatein wre rmoshaiesy W Qd%{ﬁ%ﬁ%?,\/%ﬁs

: i th entr
wei ght 160RRBIRgrgitinanaf theh gedotarRngié Oﬁbd\/@{?%/rﬁg%iﬁ g‘;‘sgﬁgeﬁ%r gi e§egmgniﬂhélas been

ur of ener LRl 5 Rtk b fisSegan ane corsianso wriC oGRS i HEBEhG Rl
nunber  GHSToHsess ianiide aibabes Bt 8o GLlGL ] { Geling he. e

coreSHin demibsgases. and conditions re . ISeB?W&,iVi@paifig,
St ool Vi gf‘%wfg %‘Sﬁ%”rs"gf'ﬁ?fﬁ‘ 88'89 bicodrressure edepression | dniiety, cABSphrenia

Brere(s:gh\r“éa?w%oégweggcﬁ&rﬁta@ax(@fwneeﬁﬂ 'FﬂmhR.eW?Drugs Acting on Serotonergic Neuronal
Systems, Biology of Serotonergic Transmission, John Wiley & Sons Ltd. (1982), 221-247:
Boullin D. J., Serotonin in Mental abnormalities (1978), 1, 316; Barchas J. et. al., Serotonin
and Behavior (1973)). Serotonin also plays an important role in the peripheral systems,

20  such as the gastrointestinal system, where it has been found to mediate a variety of
contractile, secretory and €lectrophysiologic effects.

Due to the broad 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, compulsive
disorders, schizophrenia, autism, neurodegenerative disorders like Alzheime

rs disease,
Parkinsonism and Huntington’s chorea and chemotherapy-

induced vomiting (References:
Gershon M. D. et. al., The peripheral actions of 5-Hydroxytryptamine (1989), 246; Saxena P.

R. et. al., Journal of Cardiovascular Phammacology (1990), supplement 7, 15).

30 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 (1980), 14, 35 and Hoyer D. et al, Pharmacol. Rev.
(1994), 46, 157-203). Recently discovered information regardihg sub-type identity,
distribution, structure and function suggests that it is possible to identify novel, sub-type

35

specific agents having improved therapeutic profiles with lesser side effects. The 5-HTs
receptor was identified in 1993 (References: Monsma et al, Mol. Pharmacol. (1993), 43, 320-
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Wley & Sons Ltd. (1982), 221-247; Boullin D. J., Serotonin in Mntal
abnormalities (1978), 1, 316; Barchas J..et at, Serotonin and Behavi or
(1973))._Serotonin also plays an inportant role in the peripheral systens,
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the br oatgiécri‘iagctrri butigen ofP 'S BIHBRYOlES: Bindh to the Sbidy recensorwits higi affinity and

i nterest NG ay be ahfactbrug théihpiofirf drasctivie iG. e

Par t i culgp, SrheRd-BlE 1554 asg tp‘?q;ggﬁ oynds ﬁ%ﬁ%@%&gbgéﬁﬁggbe&i’mw.
agonj sm and/ or Rt aéonl Un@P8y 5 SMsightiet &, Expui Qrinr Zher Faftes (1998), 8

di so? der'2171132f1Bbursorreti alf Brit A& PPRFFIAEH, (196851 {5154 8 4 SR BN 0D tg :
conpul sim@mg&&oqggéswy}i%ﬁ%enha, aut I sm neur odegenet at 1 vedfs gk f¥p
like Al é?@'ﬁ ner;sfgm af sease’ P TIRGBNFAh BitaJ Himarmagob (1998 dpeasEEE62). In
chenot h 90i 2decaptont inys (8ehehiniack et, al., The

per i phe(@éfe%kj?%hggka%tqm.ggt.r tam ne gleg%Q ’?8§4g%re%axa&9a ghxiety, states

al ., Jogﬁr‘dna‘la of Car di ovascut’ 'ﬁ’ﬁé‘%ﬁ(&%ﬁ%g /18,990 8; 147 pTegetingr thesd Bludiad
The mmj 8Rd gbsarationsfsuggesttthat Sompedids st ahBiddhbe: LD fourteen to
ei glot eejp Ue‘bﬁﬁ%@ﬁ&s&%{%&gfr% ‘}ant have beg%%%ﬁa%ﬁ;ég @I égé;‘feﬁ?‘gd”'ﬁ e useful
( Ref erencesi_’d Senaggn e S OF g PO inefyous aysteBehavi oral Revi ews (1990),
14, 35 and Hdy®rpatentet,839,37Plamurt ) patdney,8s " -203). Recent|y
di SCOVQﬁ@Qeg_nﬁ@'dmd&pldggggrsgidl}g sug-a{ uﬂ)e i ggr]%tglgﬁfr & §iss|.@:r§§tgﬁei$%ﬁmmoatkyl
structure and function 3Uggaets PR fse of hiedratmgntof migraieat i fy novel ,
sub-type 35 specific agents having inproved therapeutic profiles with

| esser side effects. The 5-HT6 receptor was identified in 1993

( erences: Monsma et al, Mdl. Pharmacol. (1993), 43, 320- 2 ANU "ND D

&ETT K-004 - 2 1 327 and Ruat M et at, Biochem Biophys. Res. Com (1993),
193, 269-276). Several antidepressants and atypical antipsychotics bind to
the 5-HTs receptor with high affinity and this binding may be a factor in
their profile of activities (References: Roth et al, J. Pharm Exp.
Therapeut. {(1994), 268, 1403-1410; Sleight et at, Exp. Opin. Ther. Fiatents
(1998), 8, 5 1217-1224; Bourson et al, Brit. J. Pharnmacol. (1998), 125,
1562-1566; Boess et al, Mdl. Pharmacol., 1998, 54, 577-583; Sleight et at,
B0t . J. Pharnmacol. (1998), 124, 556-562). In addition, 5-HT6. receptor
has been |inked to generalized stress and anxi ety states (Reference:

Yoshi oka et at, We Sciences (1998), 17/18, 1473-1477). Together these

studi es and observati ons suggest that conpounds that antagonize the 5-HT6
receptor will be useful :
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10 in treating various disorders of the central nervous system &11 BEC 2006
patent 4,839,377 and U. S. patent 4,855,314 refer to 5-substitut EC
3-am noal kyl indoles. The conpounds are said to be useful for the

treat ment wodgo@phe. 15 20 25 30 35 3 AMEND-D~-S pt1hiN2003b00£23?: t1 Fbd 21
DEC 2006 WO 2004/ 000205 PCT/ 1N2003/ 000223 British Patent 2,035,310 refers

to 3-am noal kyl - 1H-i ndol e-5-t hi oam des and carboxam des. The conpounds are
said to be udgfigh Patent eAP3hy hyistars elesi daminRalipid Hdndole-gitiemmsidesanahd

m grai necar&i(aﬁﬁﬂam@&&ﬁﬁouﬁ’&@bfecs?éid fb“begggefﬁ%tréﬁf ‘%rfﬁ/péﬁensnon, Raymond's
3- pol yhy ro%%é | - 5-substituted-1H 5 indoles. e ‘conpounds are said to

have 5- a2Yoni sts and vasoconstrictor activity and to be useful

in treating rﬁ@mp&ian@atdﬁuPuplF:afbrPammﬂB efelnd 'toc&bbl%d&fp@rﬂy?E-sb@iﬂﬁ.ﬁéﬁ-ii@ g .

[ erivatives ounds ar
Sl oo flols ROCHRLAYE R 8050 Hile BIRE HEee baBg AP vBoeaiRIaT y ang
are usef egtivibrandrta ke |Uﬁ%jU|dé]ﬂ‘ﬁaﬂﬁgcmlgmenEumgeéaﬁaj@ﬁﬁmblﬁattlemﬁsm riefeat foon

438, 230, Nrp@feaa.ﬁynh@omaﬁﬂla%agQa&aﬁauﬁ&ddefnbmemmeaoﬁkeﬁ@ £50A[0F8) £

nds, The conpounds are said have "5-HI1- rece [or agpni st
gg[rlp \?:Jt ya:&nr&c?%or opistsraned haye (vRsPcPRLtgtorastivitsrangiage upefel inrigat helicsor der s

for whicpaim selective agonist of these receptors is i gd: ca'éed E'l[Jropean_I_h
Pat e Publ i ef 8rs, teroc i ndo erivatives e
15 c{(;ﬁrrpoundsq%'&6 2 %’ﬁ? %7”5 &gy & 3%‘2?(2 ¥ FerspFo ;‘Yé’f’{e QSth‘ét?d MEMeMR&tefent and
prophyl alxet@roemmam epnaioags. dhawmpodmia@m:kmd mmme‘a&ﬁehm"asmragadstw th
vascul aradﬁblﬁpé%ﬂos be U3EREIn HRTPOUMALS: &rr‘ﬁ at ﬂ}e" giu%‘?tye?s &Cm%gnal

"5-HT1-1ike" receptor agonism |Inter natl I catlon
911188975¢I§HYeANIEOfEhesE rRGeptoyE isindicatedol e derl vatives, The conpounds are

said to have migrahiParat Pm@@tﬁfntme%gf Rferk F‘t\?%ét@ﬁkﬁ@@ﬁnmer@&vgé opRy!l axi s

of rqegr ac':orr]nepiounclsuasrageesrachq %a}(_}le%% eXceghonal propez%tcl:er;efor{i i Seot(r:éa?r%gr% é’ﬂdt ;?rogh%rlsaillajsl c(;sflr
migraine, cluster headache and headache associated with vascular disorders. These
compounds are also said to have exceptional "5-HT;-like" receptor agonism.

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

20  prophylaxis of migraine, cluster headache, and headache associated with vascular
disorders. These compounds are also said to have exceptional "5-HT;-like" receptor
agonism. '

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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RE-Gggpounds are ave exceptional "5- iﬂ
receptor agonism European Patent Publication 457,701 refers to ‘
am ne derivatives as having high affinity for 5-HT10 serotonin receptors.
These conpounds are said to be useful for 25 treating diseases related to

serotonin rec | for exanple, mgraine. European Patent

Publ i cat i on 43??‘%? %‘ “’%E%f*é@bﬁ'sat@w% 4O6769 redersite, 2-substit A @-430iBerazine.
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r ecept or the F8RRfnt 6P &93 are.said to be uséfl P P JEHPRI8NYF aisebuland
N

d
associ at gd di sorders; eV TRAPTI0M Imigrainen strekeh langita ami! HPeR3AHE9S6.
descri bewt rahydrocarbazol e derivatives, as 5-HT1
recem or agonkfhs ul for the treatnent of mgraine and rel ated
conditions. | @%r R&#@&df‘vﬁw@m@'p@m teanoveh 140aBRAIR3 3carb&iye" dofed VRS,
i ni dazol @utameria foams) theirdsteioons hes ﬁéir?‘o%%@ﬁgeﬁor %g%)ni st’s, ﬁ} or the
t r eat mendaQf tﬂggﬁ@f&%cgntft@ﬁt her disorders. Bef FIf ihapnacgutisally pgteptable
met hyl 4-{4-[4- (1,1, 3-tV15x%2s¢erfable selvatsiss oovel datermadiales described herein .an
yl ) but yIRhaimaceidically agdgptablé wmbssiéo&%%@}%@s a sel ective antagoni o
for the 5-HIlyd %ﬁﬁ)% . [ r}hthelr paper ' -525, a selective and potent
5-HJL A receptor antagof gt '€ RIPE dRverdionnedlates feh abveiCetradyblic 244c %5457
(1993). indolesy mf ﬂ'len@enaaatlif@ﬁaman?{emeirP%téﬁ@%o€ WO 94/,067%6,'_ refers 10
2- subst ph },%,48- p{hgﬁ,rg L. ne benzot hi ophene deriva oS e tstefepisomers ortheir
5-HTI A and 5-HTto rec é?%‘?a‘:&g@?ﬂ"y 8eptable rsaltshaheir qetiamate tical e &bbtable
depr essPRMAteRi gnavele, inmediatesangigeanadd hBYAG" LS OfL. Sum"rar?/ of thé
| nvent i edmpSsiffdia rﬁéiﬁﬂ'lh dhovention relates to novel Pharmageytically.  acceptable
aryl car bonyl | ndocFHes, {HENT™ ANG158 9 hese compounds i mediciaeeoi soners, their
pol ynorphs, their pharmaceutically acceptablg, salts, their o
phar maceuti cal |y acceptabl e sol vates, mawvel §nternedi ates described herein
s"Ripnt ai ning them Mre
novel tetracyclic
(L), their tautoneric
r pharnmaceutically
bl e sol vates, novel
|1y acceptable
ounds in medicine. i 13

particularly, the present iRy
aryl carbonyl 10 indol es of tig¢
forms, their stereoisoners,
acceptabl e salts, their phagm

conposi tions containing them andguse of t heS¥y-Comp

General formula {

wherein Ry, Rz, R;, Ry, Rs, Rs, Rz, Rs, Rq, Ry
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

-CaJatkyl, (Cs-Cr)cycloalkyl, (Cs-Ca)alko
1 = )4 -
20 Chalkoxy, aryl, aryloxy, aralky, aralkoxy, reajalkoxy. cyclo(Cy

monoalkylamino, dialkylamino,
alkylthio,

heterocyclyl, acyl, acyloxy, acylamino,

hydfoxyalkyl, alkoxyalkyi, aryloxyalkyl, aralkoxyalkyi
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KookZ Rtt RU Rr 0 15 R Ceneral fo
wherein Rl, R2, R3, R4, Rs, Re, R? , Ro, R11 and R12 may*®
different and each |ndependently represent hydr ogen, hal ogen,

per hal oal kyl, substituted or unsubstituted groups such as |linear or

brancheds(,ﬁzbmgg&,gg 5){4, ,tsggﬁvgg\)e%ycl oal kyl, (Cl1-C3)al koxy, cyclo(C3- 20

Cr) al koxy, ary ar al koxy het erocycl yl, acyl, acyl oxy,

i i Sy A .
X i |
[ ?/ a ys fc?ﬁftga acﬁ(gméghgwaef ﬁ%?%t?‘\?ﬁs as Rineagn ¢r Rbranched b¢CsEIRIKA.  (C,-

differe )éhﬁ_ﬁbﬂ.hophmw;rﬂgmdww Bl ubst i tut ed
unsulgst i fhidd, &fgé{gg)c%\ch .as |1 ne;':fsra (;’?§§/Eigﬁg{§y§ﬁ%88@3atoﬁk may fo i %eche?l-k

1 optionally RI3 an F ﬂn%n‘ﬁ Heththeringrmay bgé‘nrtheroambsm.}teﬂ oamd # Aaftafed

mermber ecither eR&dwoldr three rpuble SdrRisiy ¢ T bsti t ut ed,
and it may have eid her one, two gr rtér.]t!raet%h eg?r agﬁ?‘%s % F'é%‘ﬂ?t??‘@nal

het er oat ons", as defl Fean4ntager farﬂgmgg‘rmmmzegleus pesferredl thabmbe 0 2. |t

i‘grfnrj le; e lﬁsltaifsnch(i:olm oliidd bPhehdraf folhufihls as%?l%r\}\gss of general

N- Di net hyl a ﬁ@’l‘"f*"‘é’!ﬁ'ﬁ'ﬂeﬁmﬂlsgmdplpﬁdbbhrﬂoeeemel0 11-[(2-N,

101 (3 0 Ny Pt T i e 1 b b 585 PR - 6. one

11- [ ( 2- N yd.am. . n
hydr ochl or | ﬁg aﬂ dhmeth mlno¥g!hyl]-2-ﬂuoronsomdolo[2 1-a]mdol-6—one hydrochloride salt;
11-[(2-N,N- D:methylam|no)ethyl]-2—ﬂuoronsomdolo[2 1

=

-alindol-6-one maleic acid salt;
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s i no) et hy! jiBE dol o[ 2, 1- aj i ndol - 6-
Kepos 30 ‘3”6 B0 - - Kooyl 1r
11-[(2-N, N-Di net hlyl am no) et hyl j - 2-fl uor oi soi ndol o[ 2, 1- aj i ndol - 6- one
O,L-malic acid salt; N
1- - | hyl am thyl]-2-fl uoroisoindol of 2, 1- aj i ndol - 6- one oxal ate
: g; E(Z TELI-\I_['?ﬂ&}‘lkﬁl@?&%ﬁdn&ﬂ]ﬂwﬂtmﬂfdrethHdo[ZQi-S}Didwald?{eai)l'-ﬁlalie‘!n?:id & pne
citrate sahb.qo.n N-Dimethylamino)ethyll:2:fuaroisoisdelof? 1-alindol late Salthdol - 6- on
-[(2- Piethylaningstihyg 2 yRrpisoindelpiget-glinde! fanespalateaitidol - 6- o
él [3( ile f)ﬁ9&&&%ﬂimmymﬁm)?m;]%-mrawawgp% ﬂ?]g\dff-gﬁn%ﬂatg'%ﬂ(gi . o
' | oj ndol o[ 2, 1- [ - b- ; -
Forh Ty I N AR s e
4- Ch¥or o- 111{(’(22N+uydbpnupmtyy]mﬁwmasehhwd[z' $liRdiedne: 1- aj i ndol - 6- one;
11-[(2-N ' | agi,n@) et hyl ].- 2- net hy| i soi ndol o] 2. 1- aj i ndol - 6- one; 10
11 [(2- N, N %hﬁy@rﬂ?ﬁb‘ﬁ’é'?%ﬂaﬂ@g&ﬁél 5 WQ'@[tha}'reﬂoz,Gionﬁ:i ndol - 6- one;
11: % E 2-N, N2-Oihierobhi-i2aNnN dimblylanfindiethygissinaelo PO b pldblé-gHe: ndol - 6-one; 15
20 25 30y 35 6A AIEI D SHE K004 % 1 U (2-N
N- Di et hyli'im nos et Fﬁ&#\fjﬁl%%?wﬁéﬂ'ﬁ‘gfaml seBrlals: bplndel-gjangilol - 6- one;
11-[(2-N, Na(am.Nymmmamvhyéthylﬂzeﬁétu*nisamdaﬂm,ﬂgﬁ?%oﬁ.?élrggp: - SBF ["é ; o Ie _
-[@-N, NH-REN]N'-&%%? laGr%lfrll%kgﬁﬁ]—é:rr?étﬁoyy?;o?r{d%%[g1-Oa]indoI16~onJe; ’

1 1-[(2-N,N-Dimemylamino)emy!]~4-methoxyisoindolo[Z, 1-alindol-6-one;
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2- N, N- di nmet hj i soi ndol o[ 2, 1- 3] | ndo#-

0{)‘%2 N, N- di net hy yI']i soi ndof o[ 2, 1- aj i ndo X
,2,4 Trichloro-11-[(2-N, N-di net hyl am no) et hyl ji soi ndol o[ 2, 1-a] i ndol - 6-onez
-[(2-N, N-Di net hyl am no) et hyl ] -2, 4-di met hyl i soi ndol o[ 2, 1- aj i ndol - 6- one;
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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
30 '
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nt Di sorder/ Syndr one) , personal lzt.,y
di sorders, psychosis paraphrenia, psychotic depression, mania,

schi zophreni a, schi zophreni formdi sorders, w thdrawal from drug abuse such

as cocai ne, ethanol, nicotine and benzodi azepi nes, panic attacks, sleep
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eating ?ﬁ{gav or and these conpounds can al so used

and mor Pier aBtyorageneraliven disrrdesscdise Alhgimer's1SlisBase prRaitsonisvenah@n
provi deBluatimgtbh'edhbda. t he treatnment of a human or a animal subject
suffering frg.P certain CNS disorders such as, anxiety, depression,

convul si ve § SPgHounds of thes inygotigsmaiel @5@9@@@‘ tebe ofrusgraalthe tl’mﬁhéﬁhef

cOg0i t | oertaie NGl y (Gastintestnal)- dsordbNQLERT 5S @i B08L i) or
racti vi

cogni t| Line,. ADHD (Attention Deficient ,
personari %reelﬁ??é’?’(‘fé‘ﬁ?eg si s, paraphrenia, psychot I C depre55| on, 20
mani a, schi zGpécempaund b th@ﬂﬂi\f@mbﬁ%'ﬁé‘aﬂb BHESES 1o ‘gfgtcﬂq{ s8R thd rrr%aﬁ [1Gh of

abuse s et hanol , nicotine and benzodi azepi nes,

att ac ksé%f’géeepﬁ‘a§1°§ &"gg‘F‘és"’( FRTPRIR caniAlse hepusaskls reHuce mertidity aﬁwmroamnd
al so diasspdetes! withsthei exdcess weight.spi nal trauma and for head injury such as
hyggocephal Ufhe ?%[;38 nds of the nvention are further expected to be of
use in the treatien t3 Rethadfer tha-eatmant of gehuman or a animal

neur od &4bjest aiffemgilfem dmrwn ZEN$ Idﬁﬁorﬂé&h%&?rass aftki ?yasﬁeprgéésgiﬁ §8§w§1§§bgnd
Hunt i ngﬁéy;\degﬁﬁ&r e‘]g% r(pvent i on al so provides a
nodul at i n recep tor unc Rrdehh Siggine ?F%F?%tl??%ﬁ%’é@em gisordars
i nvent Beh éPQB'"?Qf@I daessa arsbagmrelatéwcb@m}é eciRDRDALS (ARBhfdh B e?‘cnent
|dent| efdtil ggﬁ #‘orrrula ( but for the
t of\gbor rrt)lﬁ'gﬁ§ £ Bg%ogrg'é& ?z‘ésq? ’g(f?ﬁy S PRGFRIK é’@‘?n@syﬁ“’&? SRPIESHRSs or
n{a5E: %ﬁhﬂoehma fsmqmeemfpom disordess, (withdeswal NfdoraednigO ubdse! Sush! s |
nat ur ecodaié)tRENS) nicdit® BRS ﬁé}éﬁdfaﬁgplggs panic attacks, sleep disorders (including
disturbances of Circadian rhythm) and also disorders associated with spinal trauma and Jor
head er;ury 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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carbon, nrtrogen; '35 8 J,AVQ ND D 3s4 j 21 3 1iffiftNK®
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nmedi caments of t Eglalp');r gisﬂgg%@icéb%ﬁ 'ﬁ%gn{”sg\eo‘ﬁrﬁse\ﬁ“t 'H"éfg‘weﬁﬁ% Wl in drug and/or
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_in a 18"imRET (pesitipn patissipn tamographg). maceut i-cal |y acceptable carrier b. a
commund of g@Nekedt I 1 fined abo and c. a _5-HI re-uptake

i nhibitor, or i tg%'ﬁ%%n’ﬁ%‘é’ﬁt&c%l@@‘%@@%&? GAn8ral Tt @) of 1S salt ignwset forof
each acPfafcibgrpedirameatsceitheuprdsenit igeertion| afomgnwitie cohyentdAaPPRareifical

r e- upt a¥exilidHelsbedrAgs andSadiitfifast hat the combination is effective in treating
such a condjtion. The present invention also relates to a method of

treat ment andP®rPEFYIPhipvaRtion efso ilates dera phamacalitichD BoMBEiEHH 6P Yelagihfon
of 5- HTanddord proph@RxisNofodisBrasRd {sihg .a. har ma jcally
acqgpt abl e cprrpihgr, 55‘?b. a coﬁp%%ﬁgagéﬁggr%ﬁ'glm?%‘ﬁﬂ@ﬂ'hof%%tésd@ls!rﬁédﬂ a
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eneral formula (I
g B a éonzpound of general formula () 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

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

20

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;




ndpdake inhibito at the combination isge'
in treating such a condition. 30 The present invention also reladt
phar maceutical conposition for treating and/or prophylaxis of di so_r'd_ersZ a
condition wherein nodulation of 5-HT is desired in a nmammal, conprising:
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phar macend i anelatenegiptligbhd), dsisuch that-the T¢omblidddNDs CoffeSkieE Tn l\{Fg‘étrnyl such a

I NI NWQ wherein the anounts of each active conpound (a conpound of

generalg?orrru'a (1) and a nel atonergic ligand), is such that the
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conpri si nb: a. sphEmmaceativally actdptatsie egmeabl e carrier b. a conpound of
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phar maceut i cal 13/ é%ocoé‘ﬁgé’glggng'a' a )éasfiefiped ghevmesdof each active
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I's such that the. conbination is effective in treating such a condition.

The present /&R NG AMPWHS ok L3 actiye coOpPRHNEs@ sampaund ¢fr agnarak fopmuts (1} he

abt@e sadda melaoeryls ligahdy, fis tstidh ORBY e EqhBMatid R bFSUREER FOHS sulhed !
geonet r | ‘ rrsa?mtayeiisrgl\l-moxi des, their polynorphs, their pharnma i cgﬁ |y
accept g%ﬁ%' '§'r5;il ts, their pharmaceutically 15 acceptabl e sol vates, novel

Rem Do i G o a0 o1 PG e R e B4 348
to novg§ ? e{'r aCyc?’?cta'éthecf'&r %’6’5‘?1 el steeeoisamass, thair, geeetricc farms miheit i r
-+ st er eopxigaer theirt palymogpbisy teip phanhAeduticalyascRpeibié Galtd Vtranc BREAR R utically
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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har maceuti cal sol vat es, novel integ :
: 4nd phar nace y pt abl e conposi tions cOnt&®
them Mre particularly, the present invention relates to novel tetracyclic
aryl carbonyl indoles of the general formula (1), their tautoneric fornms,
their stereoisoners, their polynorphs, their pharmaceutically acceptable
salts, their pharmaceutically acceptable 25 | vat es, novel i nternedi ates
described herein and pharnaceutlcally.a'Eept \bl e conp03|t|ons cont ai ni ng
t hem and use of these conpounds i® O R 410 ~'t Y F ML ~ |
{ aMENDEJHEET( | aw Wn NI\/M/\M%OO4 ' s N R4 n RR R1a RI12
R7 R4 General fornula (1) } “wk rRR4, R5, R6, R7, R5, Rs,
R10, R' and R12 may be sane or % i ndependent|y represent
hydr ogen, hal ogen, perhal oal k unsubstituted groups such
as |inear or branched fCl-cdal kv il kyl, (Cl-C3 al koxv
cyclo(C3- C7)al koxy, aryl, aryl oxg,, Xy, heterocyclyl, acyl,
acyl oxy, acyl am no, nonoalkylanlno d|clkyl am no, hydroxyal kyl,
al koxyal kyl , aryl oxyal kyl , aral koxyal kyl, aﬂ%ylthlo sul foni ¢ acids and
its derivatives, 10 R13 and R14 rGanémlfsﬁﬁBlaql) different and each
i ndependently represents hydrogen, substituted or unsubstituted groups
such as linear or branched (C, -C3 alkl, fC C7)cycloal kenyl 15

wherein Ry, Rz, R;, R4, Rs, Rg, Ry, Rs, Ro, R,o, R and Ry, may be same or different and

5 . each independently represent hydrogen, halogen, perhaloalkyl, substituted or unsubstituted
groups such as linear or branched (Cy-Cj)alkyl, (Cs-Cr)cycloalkyl, (Cs-Ca)alkoxy, cyclo(Cs-
Cnalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, acyl, acyloxy, acylamino,
monoalkylamino, dialkylamino, hydroxyalkyl, alkoxyalkyl, arylokyalkyl. 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;-Cialkyl, (Ci-
Cy)cycloalkenyl,

16
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heterocycllc ring, wherein the ring may be further substituted, and it may
have either one, two or three double bonds or "additional heteroatons", as

defined above. "n" is an integer ranging from1l to 2. It is preferred that
n be 1. onioaally ffeecang Rip<alorg Mithe the ditiger) atore, meg, fomm, aFE , ORI—-RTemiRged
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group such as cyclopropyl cyclobutyl cyclopentyl cycl ohexyl ,

cycl ohept yl X I uc t boxy, . ethoxy, py

i so- propyl oxyé&éay(?é@g %?'%gg&gg gbﬂ% gcﬁ %5 &Fchﬁ'péb o§‘9 k an Riz
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may be ytfb&toethylerﬂuamuwhaﬂmethyluamﬂﬂw mlé<yinear or drygichied (@t@b)ﬁl&yl group,
Srg gr oup sW?ﬂgbeﬁﬁ%ﬁﬁmﬂﬁ%’xg&mgﬂw5‘5’“"36“3‘355 %‘@Pf@&% n-

- V\EwtcrbutEEI Cyclopentyl, cyclohexyl, cycloheptyl; (C-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, aratk)rl group such as benzyl, phenethyl, CgHsCH,CH,CH,,

15 naphthylmethyl 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,
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-004<- 004 napht hy henyl propyl oxy and thg
ar al koxy group. may be substituted; acyl groups such as acetyl, 8
-or benzoyl, the acyl 5 10 15 20 25 30 35 12A 9~4M-E~ND~ED, 4S~H, , ~EgT
~~{ i K004 MEN= 2 1 group may be substituted; acyl oxy group such as

CH3COO, and, the Jjke which optional ly be

subst | { APREVEEYIoNT, SRaRRR ey S bdicenite 2 ek pcevbstiutec:
C6 H5 CONRyligraupsrauigh las axetyd tprbpioag or benzdy® t@aea! kyl ani no  group such as
CH3NH, C2H5NH, C3H/NH and the li ke, which nmay be substituted, (ClL 5

C3) di al kyl am no group such as N{CH3)2, CH3(C2H5)N and the |ike, which may
be substituted; al koxyal kyl group such as nethoxynet hyl, ethoxynethyl,
nmet Roxyet hyl , et hoxyethyl and the |[|ike, which may be substituted;
aryloxyal kyl group such as CsH5OCH2, C6H50CH2CH2, napht hyl oxynet hyl and
the |like, which may be substituted; araikoxyal kyl group such as
CoHS5CH20CH2, CEHsCH2OCH2CH2 and the |i ke, which may be substituted,
(Cl-Cs)al kylthio, 10 sulfonic acid or its derivatives such as SO2NHZ2,
SC2NHCH3, S02N(CH3) 2i SO2NHCF3, SO02NHCQ(C, - CG) al kyl, SO02NHCQaryl where the
aryl group is as 15 20 25 30 35 13 E, ;EDS}i EET

10

15
20
25

30

35

12A




ned earlier and acid derivatives my.
4 S08thd R14 repres y gen, substituted or unse
|'i near or branched (Cl- C3)al kyl such as nethyl, ethyl, n-propyl,
i so-propyl, cyclo(C3-C7)al kyl group such as cyclopropyl, cyclobutyl,
cycl opentyl, cydohexyl, cycloheptyl Suitable hetero cyclic rings 5 forned
bet ween Pafi@y Foe substitwiedii ackloxigrowp sucta s 18H,CO B UCHCH.QO;, @aHsCOO angd
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the het eéﬁé?gh(?of‘ljt (ﬁzbhé@w‘b@slsib(b@i\ﬂ-t whieh, méebe rsbbstidntedg (@#Qa)ﬁ\b‘;{baﬁ@lamino’
st} 1 froaP RadH ¥ Al Gl FRHNIE qbi e e et bry fustiuea, (Cr
pi pe |t5|h di Gdiakigraming orEEhiasdiOty), CHYCIRBINAN thaaRekwhichaiiay 8Ll Supslitiida;
het er oaré&*@f'gpgﬁ%@sﬁcﬁ %ﬁ@ﬁ%ﬁ%@%ﬁ@gm%Wn&?&lﬁ%?&ﬁ Shoyei engithe

oxazol etkgl vetrieh tmay Ibiek eubstituted) earylaxgalkyikyrougr fu¢h ERYCHROTHS tEILICRTH,CH,D

t he cas fogener.al forpul a havi an asynmetric

¢ar bon %aa? gm’t’ﬁg prgsenﬁ fh(r%v'ék%t i‘%&g} é'?agtgg s[”(?%h?"bﬁ‘%gﬂ’fyat”ﬁ’é qrouR rs{chnas
D,hL- mi KlshsCk2Qfd: @sfﬂdﬁﬁ"zoﬂ'izeﬁﬁefﬂfma liReMwRiEh @layalbey %Uﬁtftb@d?ﬁtﬁ@gaﬁ&ﬁﬁﬁ,

t heqgli a diC . N j e t0 gac t hese '
St o 01 SroeCat o i Terpiiueh B 88 T30 SGR Rt SEAN Ko< SONHER,
conpoun@:HHEOerGé)alkyr SOMHCDarylvihere thevarylajtowsigrazet ri ¢ carbon and as a
rule are 20 25 30 35 14 '~ &~6y~D~SI EE~;f DEC 2006 WD 2004/ 000205
PCT/ 11 V20031000223 obt ai ned as racenates can be separated one fromthe

ot her by the usual nethods, or any given isoner nay be obtained by
stereospecific or asymetric synthesis. However, it is also possible to
errpisoy an optically active conpound fromthe start, a correspondingly
optically active or diastereoneric conpound then being obtained as the
final conpound. 5 In the case of the conpounds of general fornula (1),
where tautonmerismmay exist, the present invention relates to all of the
possi ble tautoneric forns and the possible m xture thereof. In the case of
t he conpounds of general fornula (1) containing geonmetric isonerism
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vention rel ates e geonetric isoners.. 3”
¥&O8dtical ly acc addi tion salts of corrpg
the general formula (1) can be prepared of the aforenentioned base
conpounds of this invention are those which formnon-toxic acid addition
salts, includes, salts containing pharnmacol ogically acceptable anions,
such as defiaed gadiecandthedsyifohiccacidderivatiees hayibesalsstiletedni t rat e, sul f at e,
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citrate, tar p?’étg E?ﬁf {%ﬂ’—‘%{ﬁ%%@%&@bg&ﬁ%@ﬁg& °FrHPé‘&sgfut?% 30f branchesh(Ge,
sacchar hialibesichase, mathfiarsyl haobs, ROOPAESHEIAORDakyI group such as
phare$ macgzlf.il é’gp % ng@&%&éblcgagggrgy ao%f’lf’ﬁ%’ﬁws)&m'%h%ﬁty@ﬁmﬁnﬁ%te& gyglic rings
geneb al fdroredubetween RigrarkieRpy elpag edthoMNifdiRnaBHE RN ol C i of
this i né%%ﬁpt 3;% those % z rm ncl)n{b?cr)‘xi C, base%ggg?tgi.%ﬁ%a{’l ?g'?BMH;"

i ncl udeS, salts yReLEn n} Eﬁ %?Y&E%qu&%-l yIMidazol ab IPyrimigindns pysaginylas
it Ei unpipecatingn digzdlings and)the dikej the Béteroc @fr&hg Thay %eh%ﬁ%ftstuﬁé&aﬂé{‘erﬁé@fs
and 't nodfABLen 6 Y imHeb Bl azod sk teia e, heRAPRRCERUR aNRY Do
accept abulstitdéd;s frastaiogclpeCCoAalkyiNi S siidhenhs on FkBLkiRLSRGEd P&erﬁﬁ{é%@gbm
notyd i nj rof%o‘iﬂe ‘ﬁbove }]i l?t : 2? | n addition, pharmaceuti cal acceptabl e
sal 1% g%" g Co z'u PRIPY W“X*("P‘?Z@lﬁ?@'b\@ 3"8Bgﬁl"h%dhﬁy‘eé%ﬁmt?(%s)alkyl
deri vat groep maiycbc_e haulnstmaeﬂ;i &Te]er:'aﬁﬂ'alkgl @rrmpﬁssubﬁt gsthﬁaﬁﬁéﬁgg p?ﬂ%iﬁ%nethgl,
cuar t or SEICTBER], e SR anf e s e iieroP Ao hghpamaY e Swbsttaedimpl o,
al k?/l dhal i delsI &lacdasesofrtbetqdmpunﬁbsief geﬂérbbl/ionﬁuanilgﬁaﬁﬁg d?ragﬁmhbuﬁré%bh' Fle,

I ncl udi . lps Z c ride or _2- 30 phenyl et

br g 0 de#g'l"sé:tg r@é% i'”é:?éghgﬁif%ﬁ%r Waa‘i‘saﬁ"éér fhe L-E’fe%tam R.Ls snixtures, apd indbet s
ar 5 nasa @l ai number ofasymmeétda caibioaatomy, the Ididstereoinehie TomGs ah@ the hviehtio
PUT i 1| 4R 19 eabiter SRABUIILS sobibk Riims4 ARG ol 4t other, sal o
the identification and CHaracteri zation %ﬁ%ﬁ@"‘ﬁﬁ%&ﬁ{ igriudingracemates. es.
35 The Thesf faRRAUNdsef genasalfptmauia ¢) which bavé an aspmuareisc cdrbboantlas A e BRY
exi sts as solvates, such as with water, nethanol, ethanol,

di met hyl f ormam de, ethyl acetate, and the |ike. Mxtures of such sol vates
can al so be prepared. The source of such solvate can be from 15 4 z

EPP@760858 -R K-004 the solvent of crystallization, inherent in the
sol vent

25
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reparation or crystallization, or adventitious to such sol vent
gol \F/)at es are vm'thiyn the scope of this invention. The invention al ﬁHEE‘ 2008
enconpasses the pharmaceutically acceptabl e prodrugs of the conpounds of
the formul WQ2y400R0pr odwg i s a drug which has been chercm2b0p/00meb fied and
5 may be biologically in active at the site of action, but which may be
degr aded orﬁggdlfled one or nore enzymatic or other i n-vivo processes

to the paP®8 136F??Pm?lﬁ’ﬁ§af5rb6cﬁeeﬁa§?|5kﬂ!??df°mﬁé%éth§f 8y teeyseiak methedsracaii net i ¢

file tiamisbine t t mcl PnBGE Ohev psal
profile givemisbin rm@rmbanﬂé}ﬁb}é)&@owiﬂ%r ﬁlﬂ{e 59 |r?f3/r'g§é system c

epi theli be salt for
s!to abi | i tégg anl;ol eﬁr&n QAR Rt'ﬁalgﬁ%ﬂ'}fﬁ 8%%Puﬁglfrf’mlt§‘ a”’r%Fo';é%%?ﬁﬁqi'@g'y ontiggical | y,
such chemfwalord@ﬁeréomaiq anpouidthien bkingl ebthihed émbﬁmlmgmp&undest er or amde

Qorivat ves whfEciRE e YRy RRLET ARRTS B, WiePORERmerfm RERELTCS, L S"

may be reco ni ze specl or ease vatives
t hat acctifpresest 'mengorsretaéesdp ah of ﬁhérpoﬁﬁ’rwl@tfgwnmm @A @nd depassibie roiktus
prodrug ﬂwremasfor a nodified prodrug form or any conbination of 1 to 3,
above. 15 Convyention {/ procedures for the sel ection and preparation of
sui tabl e prodF Ca&@f’fa PE{IOReUNGSLT gagralifyawia ()ontaining,geomatic isemagisidgar d,
Desi gn ofhepresgntig@ntiqgn8@fes.to amnmesrgésmefncgemefsal formula (1) can be

prepas ed by agyipk #\Qﬁa@}ﬂg&g acggp%%lé ancg?fpﬁl(gfx sal&s 0 I;:gl%{)&?@?f%ihg\ég% ‘!522 al so

provi des_processes
defi ned RpBva () cArpe Pdmaraﬂa@ﬂ ﬂ?é §f0remmtpn%msagmmpphmdsr oft thist iovemtiore afeor s,

their 20osd ahie® fo'irﬂ%ﬁﬁoxd h&d édtﬂﬁ’&{@% ' 1ﬁ%l§eq%% n%]ts tcgﬁtbfm h%lﬂ?éo%p)@i’cal hei r

phar rraceutl y acc abI e salts and armaceutica cept abl e

sol vat es5® 8’\7@? e1”“?f‘%r 'Ehaéttﬁ% h?ﬂ@@@ﬂ‘?%’éd“%ﬁ&'@'m hyepoiodigse, Wte Rulfde.ei n,
Re, R7, lﬁsulfaRQ phdepigte, REL, ptﬁiﬂwatd?baetaﬁlléctét@dmtréle aﬁcﬁcn@&e A8firaRe HitarPi€ V| ous| y
gﬂpﬁngiﬁgﬁét%g n@%’lgﬁgy fBrtnaFate 1S co0 égsl gsgs F'@BE 88nz&§¥\fcy g}qqﬁnﬁgylfanaﬁ%v el
i nter nedEPtB@'t?SU'fWa‘ﬁd@%Z@e(slllfp)‘\a@l réiriselifongte REBnodR: Rid RGO N_ 2 RL4 R
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




4 : Coe
R4 CO RS X R 1 DEC 200EP0BI60884, ;
RK-g04) wherein such chloro; “bromo of! bees
R2, R3, R4, Rs, R6, R7, Re, RO, R o, Rl1l, R12, R13, R14 and "n" are as
defined previously, using a Pd(0) or Pd (Il) derivative as a catalyst, for
exanple te ralé‘i?ls ttri henyl-phosphi ne pal |l adium (Bis-tri-o-tolyl phosphine) 5
pal | adi um ard>¢'Ment| Pk erystalikatidie rigRéreRY ir th sary: . 1) converting a
conpound ofdveRgtiduat84l,gh dien r%o anot her (?(r)l.(r%%g'g'ﬁtdpépaﬁ‘f@ﬂ ?o Chistalizatipn, or
and/or ii) re iegg an%/ P70 & YN FolRiss pre; withinltherschbpé of thiglimientoR
phar maceuti cal | tveptierbalso eacompsseby @i AT4ayels or prodrug 10

phz(‘:ﬂ eve@@s?‘r‘?@&?&?‘? Bfadrags of the

t hereof . Tto bf el tA Qe aN B
ereof . Tdompoayad bE el @H"‘%'gggtﬁl @fﬁd@s Bgiﬂge aishdasibeet bRemIcaf® Ry shq

pal | adgum,]q%;%]_érs S, ;I;;l_e o f
base such a Al Hr-active atthe site BEaEtioh & ' t .in the presence o
sol vents 0elor asord nzyklfic oPMRG inMA Dl\'/%, algg{h%hggaygﬁedd?%d?‘fﬂéwed by

pr ef er abl y’aﬁ’ﬂ"%f Di net hyl acet ani e/ Vorracesses to Hernaseitdomn.nEtys Peodklg should

mai nt ai ned by USIhg i Midmaepkinesic pafite than b, pAenOenk; Lgﬁie;egct L an

t enper at ufé Megosaberthelidinh 0BRIEP s St g%,ﬂ.,i%%g C %ﬁgd on tﬁg CRGT SR YPlien _gess
and pr ef e(aab,hgreg%e zi\rhghﬁ?rrggs %\ta gﬂr. % lg : » €. SOMPUity @pdfor improved mtérﬂiacstté&ﬁt{)rray
range, from11 to 24 X rit@| for Exampld)) Tydicd i r S ne-2: .2
Conpo‘.?nds'“g\"dﬁwbﬂﬂwihgzrnul a (1), may be prepa)‘r@ed@bysmregg'tem%?in%%?ﬁ%%ﬂ of

formula (111) 0 ¥&ir BPLA. c}gﬁylr_latives which may be cleaved by esterases or lipases;
2. peptides 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.

15 C i roced

oo onventional p ures for the selection and Preparation of suitable prodrug

ées are described, for example, in H. Bundgand, Design of prodrugs, (1985)

om » . S
oo, 1 pounds of general formula {l) can be prepared by any of the methods described

) J
formta present invention also provides processes for prepanng compounds of general
ula as defined above i

2 , 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:

where 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 by cyclizi : .
of formula (1) given below, Y cyclizing a novel intermediate l

&

%Y




RO N~ RLRN 3 RaRe 0R6 (lIll) 25 wherein R, R2, R3, R4, 3 lgjg 057
Rs, R9, R o, Rll, R12 and "n" are as defined previously, wth & LR B?

al kyl ati ng agent such as R13X or R14X or XRL3R14X i n successive steps or in

one step, WRaEMEI020§ i s good | eavi ng group such as hal cganNoby@r2zyl and t he
like; and thereafter if desired or necessary carrying out steps (i), (ii)

and/or (iii) as described above. 17 21 DEC 2006 WD 2004/000205

PCT/ I N2003/ 000223 The reaction is prefdihbly carried in an organic sol vent

i nert t oyidigin mﬁélégéar@cmcmb#&ebroh%s:rouerm, qu:ba RS R-?;Cﬁg %GRB,FE EhorRPM: and
the like_or_mxtures thereof. The inert here. I Hed by

usi ng i ndetRgalesandydh am argiefingd Rpviqysty, ‘Fﬂ@g rae #0) 8n Pﬁa(y) d%@atﬁ‘ﬁf%“cﬁed in
the pr esaam&t 0foraemﬁ;ﬂe sm’amasniﬁ%mhoéﬁa&@%ana% onBigitrkbey\Bshobfegof . The
5 rea§t|oari]1 en %blg ngie r}%e frcom 20 Cto 200 C based on the sol vent
enpl oyedp A ?% sr' %I%/ I?r%a E%%F?ﬁaﬁ‘f’e in the range from30 Cto 150 C
The durati onl)ofcmmlm@acwmmndw&&e faamgle () mbmanothen c@dptiadrothepr ef erably from
2 to 6 hours. ScRenBs g) angRppounds of general formula (1), may be prepared
by reacting a conpoun P 10 formula (1V) given below, 0 RL CH3 R2 R5 R7
R\ | NR6 "PB'G’Q“PWQa%@P?iCWWOUPRQa”d , R4, R5, R6, R7, R8 and "n" are as
defined previipusiming M tPhafmficBBicdBN¥eRptable salt, solvate, polymorph or prodrug

10 thereof. -

This cyclization reaction can be achieved using variety of palladium catalysts. The
reaction may be affected in the presence of a base such as CH;COOK. This reaction may
be carried out in the presence of sblvents such as THF, DMF, DMSO, DMA, DME, acetone
and the like and preferably using Dimethylacetamide. 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.

17




and a conpound of fornula (V) given below, 15 NHR13R14 (V) v\,hegeli@l gJZEUB
and R14 are as defined earlier; and thereafter if desired or nec@&ss 3
carrying out steps (i), (ii) and/or (iii) as described above. The above
reacti on i V(proe4/@pAbl y carried out at a tenperature of PEOINBERE C. The
20 fornmal dehyde can be in the formof as aqueous solutioni.e. 40 %
formalin solution, or a polynmeric formof fornal dehyde such as

par af or mal deh{ftfereastionis p Whgarefbin apprganiqiedivenp et ie tHecconditions ofte used, a
mol ar - exeegtordisubh nRr adetdiel hHH 6F DMFRERL andYRE Ashinfkirss Atdrébr, The iRGded to
regenerate the free al de%de fromthe e reaction is_preferably

h olynmer. Th
carded i ATMOSANESE GIgNPE ma)iags by -‘f?é'pt'“ﬂ)&’tsﬁ SYeBAgiNei O FsF ThEeare on, such
as net hahekifeatddhia el presende @fa bask Bytibay KWOD;, Mad O:MEEA bikRixfesahdrboft THee

: \ _ e | h
mmy b3 nisteior e ERSBER Hel it B 955 B oot e sOr ik et  on
t enper at preferally atr ategpefatiomir2Be Grige fb03C M as€3h W ThEduekion eehefesgtdrivent and
pref erab # ' om30 Cto 100 C. The duration
of the rbééﬁnggf%ﬁ]ar@t%rzgtﬁéé&fé%ferﬁ%%tf@%gg?%%ﬂoru& preferably from2 to 6
hours. 30 Scheshemp-38 e , r K-004 :.. 3 MEW Conpounds of general

Lori 2 (1) SSedRboPBaA LRl B hPbe SURAEY ool b BBl or,

containing -C(=0) grou in the side chain, by known ne
to %e %P'&'Nbﬂ'&gmﬁe'g"é(a—l,l—l) or -C(H, H conpound; and thereafter if

desired or necessary carrying out,steps (%gé (1i1) and/or (iii) as
descri bed above. 5 10 rt 15 20 3

Rs

(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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T,,a d SK-0@ i nternmedi at es of gengra

are represented as given below, 0 R Ct3 RZ/ Re®\
NRG OR5 (IV) wherein Rl, R2, R3, R4, R5, R6, R, and R8 are as nay be
same or different and each 5 independently represent hydrogen, hal ogen,
per hal oal kyl , substiésuto?d or unsubstituted groups such as linear or

branched |G, - @eaenrt femyda ) mayohe GBepdrkd am cantdle23 corfippahd fY ,

yl, arfginouy, ) tor Qe - i no,

Ton0al Kyl A o kg SN Gip s B i, B Kiqu T e, of fduipbon T

ar al koxigg? EptresPading T @H. Hpr -G(H. Hcompourgl) and GhereatferHF yEsired Yr necessary

MRSUVN- REnY(0v out dtelp ) iipahdIsr @) Gsided %ﬁ%‘/. ves. The present invention
ate

al so. provi des nethod to prepare’internmedi y general fornula (1V),
whi ch conprises of cyclizing conpounds of formula (VIIl), R O R2

10
15
20
25
| 30

35
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4 X O Ra Rs R7 wherein Rl, R2, R3,~g
Fa&904ef i ned above; n such as chloro, br8no
odo, using a Pd(0) or Pd (Il) derivative as a catalyst, for exanple
tetrakis triphenyl phosphine palladium (Bis-tri-o-tolylphosphine)

pal ladiumand the like in a suitable solvent 10 During any of the above
synt heti c sediRuetistermediates b6 ganerabioemyla (iMparerreprsientdd &s given peRWECt
sensitive or reactive groups on any of the nolecul es concerned. This may be
achi eved by nmeans of conventional pritectyng-awoups, such as those
described in Protective Goups,in O ganig Chemggtry, Ed J. F. W MOne,

Pl enum Press, 1973; and T. W Gleepe ~&H G M Wits, Protective Goups in
Organi c Synthesis, John Wley & $q For A5 gxanple, suitable
protecting groups for the piperazine grayd in BOC, COCC13, COCF3. The
protecting groups may be renoved according to $t andard procedures. The
protecting groups nmay be renoved at convgni em gequent stage using

met hods known fromthe art. The conmpoundsgof thg present invention nay
contain one or nore asymmetric 20 centers and fherefore they al so exist as
stereoi soners. The stereoi somers of the Zp)21 -004 s 9 - conpounds of the

pr esent 'nven%goE n&g 85 Eée ared by one or nore ways presented below i)
One or FEH 1 Re Faaffen '%y%_ea%gd_qf‘h ashagy Qﬁ)tsiamﬁ oy differénteard each

i i) SOptindapéndeptly ereppdsainy Shydrogémli halbgeér, ggé?ﬁéloak9ﬁ%m§MQEt@# uﬁ%ﬁ@%&\%ﬁ%dmy
be 5 gﬁgh8¥%d in the redyction process. The netal catal yst may be odirum
Rut heni B PY S4FR 75 JRGat RE Branghe @%ﬁﬁ—% eyl (CoCalavgioatien): @ﬁﬁm cydo(®i-r al
phosphi @galkéy, i meylpl agyiaxdy, Asyaky! r arikexyt herdcyclyl, FacyB! 84idkyEdacylamino,

Tet rah . . .
. SHbRGkIkylamino,  dialkylamino, hydroxyalkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,
alkyithio,

10
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14, 311-316). iii) The m xture of stereoisoners may be r%sf[o
OQ’N net hods such as 10 formng a diastereoneric salts W
UMA-RE- 004y nes, or chiral amno alcohols, chiral am no aci

acids o :
-resulting m xture of diastereoners may then be separated by nethods such
as fractional crystallization, chromatography and the |ike, which is

foll owed by an additional step of isolating the optically active product
by hydrséifgpicrasidsendity dervativess. (Jacques et at, "Enantioners, Racemates 15

and Resol ut iﬁ'\‘e\gréseéht 'imeﬁl?iﬁﬁiré?gf@pﬁ%gé)@%v The m xture of stereoisoners

may be resol ved by conve 42 prepare obtemneniizso| by ig@Reral
resol viferulaéMii \_&[B:Bbcaup&ses:of&q/lcﬁﬁn? @6%&1#&5@%&9}”{(&"30' ds or  chiral.
bases. Chiral acids that can be enpl oyed may be tartari’t acid, mandelic
acid, lactic acid, 20 canphorgyl fonl'c agi d, amno acids and the |ike.
Chiral bases that can be enpl oysd be 'Cr,l,(s:hona al kal oi ds, brucine or a
basic am no acid such as |ysine i and the like. The

prepared by treating the conmpoundg-ef\formula (1) with 1-6 equivalents of a
base such as Lithium ammonia, gubstifut edxarrrmni a, sodium hydride, sodium
nmet hoxi de, sodi um 25 et hoxi de, fYdi um hydr okxi de, potassiumt-butoxide,
cal ci um hydroxi de, cal cium acetate, _€alci uq chlmgride, magnesi um hydr oxi de,
magnesi um chl ori de and the |ike. soPvent as water, acetone, ether,
THE, net hanol, ethanol, t-butanol, dioxa $opr opanol , isopropyl ether
or m xtures thereof may be used. O gang ; ayich | ysine, arginine,
met hyl  benzyl am ne, ethanol am ne, diethanal am ne, trometham ne, choline,
guani dine and their 30 derivatives may beResed. Acid addition salts,

rever applicable nmay be prepared kymytreatnment with acids such as
tartar, [ &, eld cacipd, . fumarjc acid, maleic acid, lactic acid,
sal i cyd(‘:'ﬁle’%mag"dg%g? ¥ rpli‘b Rg'chﬂ,Rhgﬁréﬁ e s defingd @beyr; X is halogenasuch as

p- t ol U Os brarempeiodo; using &RI@oM (1Y Heiivatios a8 .a PR, SHakBY Gudkid
mal i ¢ tAghéh Iﬁi‘cﬁbhﬁeﬁﬁhgdiu,ne@ghg @I 'g{ Sﬁ‘%Cj nic acid, palmtrc ol
oxal i c ?ci cr hydrochl oric atid, ﬁ‘3 YBRIRRING) eliadiuns and the keaini al suitahilei c
aci d 3*9"5’?_& the like in solvents such as water, alcohols, ethers, ethyl
i xt ur bt ner anrony Yneitve syl Sedihos it R b8 REces3an Hndier desirable to
protect sensitive or reactive groups on any of the molecules concemned. This may be
achieved by means 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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85 hs may be pr stallization of corrpo-Pn'

gener al or mul a ‘?I) under different conditions such as differenl SOMFENTE
er solvent mxtures in varying proportions for recrystallization, various
ways of crystallization such as slow cooling, fast cooling or a very fast
cool i ng a gradual cooling during crystallization. Different 5 pol ynorphs
may al 388 %‘8%’8‘%%9&3@? PYEIRRAINYRptiem dnaso hp qarepkredey iong o mor® W8 NGredBAteq
sol i di f belaist on by gradual or fast cooling, heating or nelting under vacuum
or under inegt _atnosphere and cooling under either vacuum or inert

at mospher e- #heP0&Pr Biese ghthpreagents maypehmsed drethicir optidalyadtive fgfn_one or nore
of the foll o # ' | ntial. scapning cal orineter,
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Shium, ammonia, substituted ammonia, sodium hydride, sodium methoxide, sodium

ethoxide, sodium hydroxide, potassium t-butoxide, calcium hydroxide, calcium acetate

calcium chloride, magnesium hydroxide, magnesium chloride and the like. Solvents such as
water, acetone, ether, THF, methanol, ethanol, t-

25

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,

30

hydroxynaphthoic acid, methane sulfonic acid, malic acid, acetic acid, benzoic acid, succinic
acnd, palmitic acid, oxalic acid, hydrochloric acid, hydrobromic acid, sulfuric acid. nitric acid

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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The dose 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.

25 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
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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 suspension 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 contdining 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 metéred 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.
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ont o gl Megeridiband Mdthedss. Radi oactivity trapped onto the filters is
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i nt er act i ons NFICEPI SOURSR Slyman fecambifantexpigssedimHERR calls Literat ure
‘Reference:  IReidlighhd : [IM}BLOMGDPAT (821 cfphfpul ar Pharmacol ogy of 5HT1 and
5- HT2 Recogn}:ti?n Sites 10 in Rat and Pig Brain Menbranes: Radioligand

Bi ndi.ng St udf&@! ligand eongeotsatien 18§ nML 04 DPAT, (' ul ] -1 odocyanopi ndol ol ,

[ 3HI0- Mesul er RefsreAdsicdmpburi®etaadseppar Eur. Jml . Pharmacol . 118: 13-23
(1985) with difications. Schoeffter P. and Hoyer D. How selective is GR
431757 Interggfs'it%%g"WQ'ha‘WﬂBnal 5-HTIA, 5HT,s, 5-HT,c, and 5-HT,
Recept ors. Naunyn- Schm edeberqg's Arch. 15 Phantac. 340: 135-138 (1989)

W th nqpié:&llaa%%tnlc%ﬂgiﬁohlslz) Assay for SHTID WMaterials and Met hods:

SN
o

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 [PH}-Ketanserin. Eur. Jml. Pharmacol.
118: 13-23 (1985) with madifications.

25  * Schoeffter P. and Hoyer D. How Selective is GR 431757 Interactions with

Functional 5-HT4s, 5HTg, 5-HTic, and 5-HTyp 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
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. > > . . ) : . i gand
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‘ * Schoeffter P. 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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Bl e e L,Nnteractions aifEesedaldmesind with the S5HT2A bi g
Literature Reference: Leysen J. E., N enegeers C. J., Van Nueten J.

taduron P. M [3H Ketanserin: A Selective Tritiated Ligand for Serotonin2

Receptor Binding Sites. Mt. Pharnacol. 21: 301- 20 314 (1982) with

nodi fic Mar d Hunphre P. P. A__Cassification Review
Recept O?Jlérﬁgfangs Na ”&?S&Hf’" rh?ﬁ%éle'\?Bs%bﬁ”@%-si f33¢at i 90-8AH (1988) with
Nonencl mm;&catablaslrophar macol . 33(3/4): 261- 273 (1994). 25 V) Assay for
5HT2C Materials and Met hods: Receptor source : Pig choroid plexus
menbranes Radioligand : [3H Mesulergine (50-60 G/nmmol) Final |igand
concent iyt i oAssay¥oP5AFHA30 Non-specific determnant : Serotonin - (100 M
Ref erence conpound : M anserin Positive control : Manserin Incubation
condl t i Hipteralggnd iMetispds: ~AMVE. RRED.  SHEETA K- 004 Boom 2 1 Reactions are

carried out 'mec'égt%l]-@sl-@g\arfébb&n contai ning 4 mM CaCl2 and 0. 1%
nu

ascorbic acid at" 3 The reaction is termnated by rapid
vacuum filt rﬁawgam}thbKamsemmé&o-sm Cvmmel) Radi oactivity trapped onto t he

filters is det L DA control values in order to
ascertain, an rfél(n eract :agns of t q{};‘Mlnrrpound wi th the 5HT2C 5 binding

site. LiteraNonespRefiedetesminans. Ketansern O3.0Hayer, and J. Pal aci os. The

Bi n@i ng of S ' ' o the Porcine Choroid Plexus:
Characteri Zaﬁ’eﬁ%@f&%&rﬁ%&v&l@gg@ggs% otonin Recognl tion Site. Eur. Jm. 10
Phar macol . 1P@sitig80orat: Ke8sBerni t h nodi fications. Hoyer, D., Engel, G,

et al. |Nel,ssid col ogy of 5HT1 and 5-HTZ Recognltlon Sites in Rat
and Pig Br agt n nElr&gﬁgg Radi ol i gand Bi nding Studies with [3H]-5HT,
[ 3H] - 8- OH Reactions are carried out in 50 mM TRIS-HCI (pH 7.5) at room temperature for 90

minutes. The reaction is terminated by rapid vacuum filtration onto glass fiber filters.
15 Radloactmty 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 Humphrey, 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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hosqy T o Boi e R bz g Ny vl B SBicforut ReBoniion g i Jm
stri ét alPhRsmBFeln e 106: RRABE14Bg 4 19BS) ithHhodReatibA808 (30- 70 G /nmol )  Fi nal
l'i gand conggl it ERfer; Gl %t 2l "Motecular 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. Jml. 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 Cells. 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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leterninant : Serd - [30 M 10 Referen-gﬁ
: KHD¢ Positive con nin (5-HT) |ncubati®On ™
conditions : Reactions are carried out in 50 nM HEPES (pH 7.4) at 370C for
60 mnutes. The 15 reaction is termnated by rapid vacuumfiltration onto
glass fiber filters. Radioactivity trapped onto the fitters is determ ned
-and conparTgdrs M.CBNt r G-HVAIRSSpiofs Urde the ThafPBIAEI PbtéMial &N Ch of
test conpound .vxistﬂ‘the S5HT4 bi ngi ng site. Li '??rbature Ref }eér'ednfcg:grrgéggéb% n
Ki | pat r i/cagenistsg e&?‘?'%e‘iﬁe‘i‘%‘pﬁ%{%@m-a Radi ol i gand Bi ndi ng Assay for 5HT4
20 Receptors in Guinea Pig and Rat Brain. Brit. J Pharncto. 109: 618-624
(1993). wviii) Assa]y f S5HT5A Materials and Met hods: Receptor source :
Human' r 8% mbi A3FAY é’fﬁ?‘gésed in HEK 293 cells 25 Radioligand : ['H LSD
(60-87 GhateARL anEiNi@hodd: 9and concentration - [1.0 nM Non-specific

determ nant : Methiothepin nesylate - [1.0 M Reference conpound :

Met hi ot hepi n FRRCeplariseungs iGuinea pigstriathl menraheot hepi n nesyl ate 30

| ncubati on cogpglidiia@Rs - PHREREY ' out in 50 mM TRI S-HCl (pH
7.4) containi ngllggmw‘[\/g%?gng é.%ge,r?m?at 37 C for 60 minutes. The
reaction is thdfatiigandepnegniraliind- [P2cnMim filtration onto glass fiber

filters. RadipgpeddetiicdetdfiRey - : Lrb:t S AhS determ ned and conpared
to control val uesdei n orer(tjéer to agg;eo??'i{ﬁﬁsﬂgn ﬁrlil)t“é\#]actions of test conpound
wit1P the 35 Refersace sempouns riSkratpnin (5eHT)29 "W ND O MEE' r | ENRON

Literature Relgitiod entrdle Serotoni . FEBS Letters, 355: 242-246 (1994)
with nodifications iXx) igagn'Pg%@—WG 5 Materials and Met hods:

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 compound with the
35  cloned 5HTs, binding site.
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ce : Hunman reco i$sed in HEK293 cells Rﬂ% T
K88h4Cl / nol ) Fi néde= centration - [1.5 nM &
Non-specific determinant : Methiothepin nesylate - [0.1 M 10 Reference
conpound : Methiothepin nesylate Positive control : Methiothepin nesylate
| ncubation conditions : Reactions are carried out in 50 "M TRI S-HCl (pH
7.4) cofeRhtlid ' Refsle MyC12, 0.5 nM EDTA for 60 minutes at 37 C. The
reaction is termnated by rapid vacuumfiltration onto 15 glass fi ber
filters® FReel SaetalvFEBS LetppsB56n24R-246 (fIol] @it mdcdiftatigRsi ned and conpar ed
to control values in order to ascertain any interactions of test
conpound(s) with the cloned serotonin - 5HT6 binding site. Literature
Ref er eri¥ke: MssawfoF.5HYg Jr., et al., Ml ecular C oning and Expression of
Novegl rotonin Receptor 20 with Hgh Affinity for Tricyclic Psychotropic
Drués.%?vﬁﬁﬁapmwsz(43); 320-327 (1993). x) Assay for 5-HT7 Materials
and Met hods:Rr tsRbir20 af R J-econbiy in CHO cells
Radi ol i gand 4 H LSDZ%ggJ?%g 'H%&m% 25 n{aﬁ%h}g%%}ﬁzgﬁgent ration - [2.5
nM Non- sped3qiligaed ¢ £ iIL3R{60-89 Qitmmdx ani dot r ypt ami ne (5-CT) - [0.1 NM
Ref er ence c @Ay m ptam ne Positive control :
5- Car boxam dot ryg%dmcﬁéﬁg%gﬁmg%b@gn conditions : Reactions are carried
out in 50 ndlonrERscificideteyminanty MashiothepinmesMate MO @IV, 0.5 M EDTA for 60
mqotes at Reé } Oy .Im by rapid vacuumfiltration onto
gl ass fi ber fiftjgffg(r?é;.eo@gl&%daﬁ:?ﬁrﬁ?&‘y%'rapp&@%onto the filters is determ ned
and conpar efOBYVe 6ARYQ)|: Meghiotippirkinesyl®B~SH, hl = 02"1 K-004 M val ues in
order Ineub&tivRr dobiditiongy | nteractions of test conpound(s) with the cloned

serotonin - . . .
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 vacuum 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 with
sodi um stal fat e\ngl%d evagu(')r&gte (AR %"é%ﬁj%'&ff PR ythe S%F'BWIBO(@BS’ aim).

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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FIE 7 : WN ev= . crude resi due was p?r.ll[ ¢
e O U RIKIDoghr omat ogr ap g=86" nmet hanol in ethyl

mobi | e phase, to obtain the |nterrred| ate N, N-Di met hyl - 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 |on
by IR NWetEgRe! rmgwsa@ei@ﬁeaas amnbye ehasdlte dbedin 0V inGrinkaiatd, W'Nié?rﬁelﬁy?ﬁ-(é‘f

such conprifélsenzod w elwh,lcl?%f {J@Wf%_gawﬂét NM%aﬂﬁg%@aﬁ §pegr4 analyses.

2-[1-(2-Bronobenzd
(2- Bronobenzoyl ) - 5- brom)l ndoI 3 yl]Jethyi-N, N-dimethylamne 449 D 3

2-[1-
2-11-9 2- Be9ERDHES. yl? | ndol 3-yl jethyi-N, N-di nethylam ne 405 D 4
2-[1-(2- Brormpl;ée?né%yl 1@% uor i'ndol 3-yl Jethyl -N, Ndi nethylam ne 389 D 5
2- % - (?Zaségnob’@nzwr)dzra mwu.mzafey;qaetéa%wﬁws%aﬁm DWrBHdbeN2By! cbte.
- I ndo e I met hyl am ne
21 (28 SPARG R b IR ESRERIR ik Kebeioti fo Thoreanmratngs e idenied
2-[1-(2- lmﬂm.magsmﬂwamnmea Ythe} RIBYIngMsNneluaBs ot ABLBR cé%‘, uRB?.
2-[1-(2- Brompbenzoyi ) - 7- met hoxyi ndol 3-yl j et hyi - N, N- di met hyI am ne f 10 -
2-[1-(2-Bronmobenzoyl)-7-trifluoronethylindol 3-yl]ethyl - 439
di mdPhyIlds§nd :D 11
2-[1-(2- BronmobgjzQ ? , 7-di chl or oi ndol 3-yl jethyi-N, N-di nethyl am ne 439 D
12 2-[1-(2-Bronobenzoy ) 6; 7- di chl or oi ndol 3-yl j et hyi - N, l\l—dl“ﬂ%?i'n&ﬂ"afﬂﬂﬂt!) 439
D 13 2-[1 - BZdM&@mmyb?n&yﬂmdotawmeﬂm-mdﬁnythylamme N, N- di met hy| agiyne
407 D 1l4p2 2-11-(2-B
2-11- ( Br ormberllzc() rorgogergox%tsﬁbrpmﬁmog«; Wﬁ"&%‘m" RtYIaRIPRY | ani ne4489 D
15 2-f1-(§ b&@myb@myuﬁmmmmmeylw Nawmmethmblndmémt hyl amggs 399
C[i)l rlrgtﬁ |[1t3(4'Z @Wé%ﬁabénzéylf @%Pouxdﬂg&ﬂx%ym /. gm'}étﬂy? mne NN 41% 89
2-[1-(2 BBo‘%mb%hk@rﬁyomkqﬂzoylbsqnmylmﬁomwﬂww Natimginylnbine 419 385
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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204 ) - 4.5, 7-tri Ul et hyi - N, N-di met hyR AR
2-[1- (2-Bronobenzoyi )i ndol 3-yl j-1-hydroxyet hyl -N, N-di net hyl am ne 387
1- (2- Bromobenzoyl ) - 5- br ono- 3- (2- (nor phol i no-1-yl)ethyi)-1 Hindole.

D 21 1-(2- Brormbenzoyl) (2-(4-nethyl -pi perazin-1-yl)ethyl)-1 Hindole
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react ion nt ai ned under nitrogen atnoSphere a

to 160 C “53”? ﬁtiﬁﬁga g ?1%9 ai@%?’é’“”’ﬁ\f“f"ér‘“ﬁ“ﬁfé'f@énﬁﬂd@f mtmggm atraespheom ahd@lvg s
fheatidet 1ol ° , ‘ﬂ@&gdlk t d ssure. e

excess ofhea 1a0l @Wb%ﬂ? 3! Aﬁéretﬂe%tn R of 2dUGe! Qﬁhcg) e g

resi due o rJ)t ained was purified by silica ge m  chr omat ogr
% net hafyNehy eiRmide wasdigilied offindegesdticed preasdrer d the titl e corrpound

whi ch was i dermiefrbﬁidublbbtérﬁe& R/ rr:}Mﬁf %{fﬂy @'gifiﬁ gépg(afr.l{rlﬂ crﬁgr%f@(faeo&yg@;?né |2%an
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" prepar at P! f'h%q‘)" %f@it%teaﬁfcﬁﬂ PlRN &0 afford R tifrecompoyratyiwhjch: was &fbntifidd SB

2 60 (ar g”“"“s@“’(‘gf specgitabdpsds, ThhdeSine®Bithoauda dfodndi fomia 45 can
11{(2-N, Re “Fﬁﬂf Ry thé?nﬁmorzoffmablas'r!wﬂmow@[ta IR sgetrdqbmb) 029391877,

|
h’i'nf‘gc??“’”%‘ | PSR (R Coon (lRh S MLAMCB oMRT 2 S BKATE #5720 S
(0 : 1139013710 @H, m)pEde-7-8@ (8, m). 2940, 2780, 1730, 1466 1446; Mass (m z)
. 309 ( MExbmple'-td NVR .ﬁzﬂgﬁlb|met%y?a§taﬁ§ﬁtﬂ¥l£§)ﬂu§?‘oé&nd&oﬁﬁ Qﬁndon-one 9 -

ilo?'(s(zzk:h D%Tﬂ)f?‘%ﬁf‘m%m BFU%'3 PM@dﬂQﬁmb@f an lexaiptald| afd csvene 2fdn-
hydr ochl @'ﬂfcdﬁv&ﬁnbngxﬁ@éﬁb@deﬁvéhwwg spaRd Mg Hehdd (0] ThZ] !F%,lb.{

this clear solution a m xture of i1sopro

M) was SRAGER (CTIveRR48 87§0.a1 7). 11466, 9461 assatraz £pad eMels) OUH-NMRI (6 "oy
(11 tor . aqeHay) 257 D28 10H, #1261 %bo BB b Bob 398 (4l 250 (900
Example - 3 : 11-[(2-N,N-D|methylammo)ethyl]-z-ﬂuormsomdolo[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
prec:lpltate 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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’Q)blogm no) et hyl ] - ol o[ 2, 1-a] i ndol - 6- 0#91
acid salt anpl’'e no. 2 (205 ng) was dissolved in 30 nmL ether. To this
clear solution a solution of maleic acid (82 ng, dissolved in 30 nL ether
+ 5 nmL nethanol) was added. 30 Immediately a white precipitate separates
out, which was_fil tered %hed with ether and_ dried. Melting range (10 :
180 - 182 (dec‘):'x "p_g! &0 mg) was dissolved in 30 mL ether. To this clear solution g

11- [ ( 2- NshiuBloreif M—aﬁtlw?éc@d (del mg; &isssved HOig WL eher +15<’h]‘L H%Har%a%ps%fdde?

D L- mal [ %Bac%qga) sal twg? ~~C1 1EDSFEET 00U K-
% O6% t?tﬁ? feraratas euthwhichTwas Itgreél washed|withi ethea and
soI ut [ OndﬁEdD Meltnﬁ@l'dr@eqétl)d 17506739, dissolved in 30 nL ether + 5 nL

met hganol ) was added. Imediately a white precipitate separates out, which
was M ltered, washed with ether and - dried. Melting range (C) : 170 - 173.
5 Exanpl ex@mpld - 6 : 2-N,N-Dimeth - -

[(2-N, N D r‘r)e T hyl'an n([) arhy ] ]me ]yfaurgrag eth l}'é’fu%r?wfm olofz 4"‘}'6"16’?1 &-one

oxal ate salt Exanpl eox¥atexsgqivo3 ng) was d| ssolved in 30 n1_ ether. To this

clear soluti O'Exﬁmpﬁé)hb'tﬁngﬁ’er@xFUakc% hﬂﬁd(i%a I, %ﬁé?o%eﬁ 5%32 nk_Fet her

+ 5 nL net hanol) was ad e precip
out, whi PlUtiery °f ioxalic; agid (ﬂ/agn@.ddwolhedetméa rahcthel + &1l mUMeteatharply mgmd@d

24410 24nmdealely BV eu?ntate s d:a{rét%s Rt JR“H’?E{{%Q' ﬁ‘@gfﬁ‘?ﬂ)‘%% [ yith ze“(?'oi”ﬂg)

2-f 1l uoroi soi ndoto[ 2, 1-a] i ndol -6 citrate s
was di ss@m&ddMeltingrange 80)eR44 7846 Kdlec)cl ear sol ution a soI ution of citric

acid (134 ny, dissolved in 30 nL ether + 5 nL nethanol) was added. '
Imediately a white ci pitate separates out, which was filtered, washed
with et HeXamplg - 7di i & ‘[(RJQF 'NTQ#g‘%bﬂgmmﬂi}}aﬂwmz-&uomﬁmnmomwhdol-s-ane

2- Brono- 11-[ ( 2- N, N- diigeldeladi@m no) et hyui soi'ndol of 2, 1-a] i ndol - 6-one Usi ng

essigtlally t he general procedure described in exanple 1 and sonme non-

critPcal vari5X3Bpie na- 1% o ng) duas wissplyed ia 30 mdpather. Tamhisi clgan aoigtior @

118 - 1Zbiution t Y~ 1 8
: 369 ( i ofsEifiet dd ($59 rig. ?&é‘s?o(:ve% 7930 bt %thel‘l% mg%e @n %g&?é
n m %dc%ly(iﬁqmtﬁ)preqp@e sepanp;e% 9 vﬁ,ch was f Itered washed with ether and

dned 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 (8 ppm) : 2.36 (6H, s), 2.57 - 2.65 (2H, m), 2.95 - 3.00 (2H, m), 7.29-7.77 (7H, 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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<KMoy di met hyl am ol o[ 2, 1-a] i ndol - 6- gn1e
essentlally the gener al procedure described in exanple 1 and sonme non-
critical variations, the above derivative was prepared. IR spectra (crr) :
2925, 2765, 1723, 1446, 1381, 758, 700; Mass (mz) : 325 (MkH)' : ' H NMWR

( 8 IOIOTT) E)?arﬁée(-ﬁ"ﬂ u[(f @@-Dlnﬁetgﬁﬂanﬁgoﬁ(em] ﬁanetayzgomd%loe[ﬁ 1(§]br|idorp6-one

| - [ ( 2 N :\l—dr meYsing aﬁﬁﬁ@f)aﬂvﬁylb] gemradptoo{e?r%@]scmbd i -exampldJdi agd some non-
t
orticar el ariOR, the BRBTE AR AGINRS Bepated Kilinairandd Epberig | daeR -
2942, 27%pectd{Gn) 28U, 21@1431,71748361‘7011684\@& gnkg) 305 WRH MR @AM
80 H 7 (2H 7
( 85") ?#3 fﬁ?P g% 4%?%&5&@3#&? 76 G, m) 3(9%03, oarea V.- 92arﬁf§7e(71‘llrré)

[ (2- N N- Di net hyl am no)ethyl] 2- et hyl i soi ndol o[ 2, 1-a] i ndol - 6-one Usi ng

essentlaIEJ&(é t he nerﬁl gprocedure described in exanple 1 and sonme non-
critical NAEFPRT 11:4E-NiPamethylgmina)ethyll2-wethexwisoindeleR igalinda)&-oak

116 - 128; | RUW@Eﬁ@\UﬁMe gze?t%gél(% %Z&S%)r EZ%ZK)eﬁgrhlegﬁE% %%58%2%%-

”), 5 ggQ:ntic?l quettr?gs tﬁgrgb?vgﬁenvqqup{emd lgxqp@gtrg (cm1p: 2941, 2773, 1466,

11- [@- N h | : ‘
ESSEKHU ;Wﬂt,{l?? mr?grmg:“%resiggdduwrlgq deg}?mgp‘bmgxgb@ (hﬁ]sggego%e&]gzm'%yng
\?ﬁr 409 &r’l’b mk ﬁ@p

critical S{Bbly 8). §84 v &EPYEH ks prepared IR spectra (cnf) :
2041, 2773, 1466, 10 1371, 1237; Mass (mz) : 321 (MeH)' ; ' H-NMR (a ppm
: 2.39 60 268 - 06 (2H, , 85 (3H, s

6.84 - (E‘B%"" %H 123,17 11-:-[537% ngt;gmam|no)eﬂ1yl]-4-metho(xyrso|rr2!olo[2 1-a]|(ndol-6-c2ne

11-[(2-N, N D| mehbyés”s@hﬁa)yeiﬂévgeném *b?ddébﬁn@' a6riBbd ih- é&ldrﬁkﬂe'f %nﬂ“ﬁom&%dig

essqgtla %he eneral rocedur e, described in exanple nd some non-

critical ﬂt“ﬁ@ A denvrlivewasirreraied IR paﬁe%l(cm ‘SAR43t RE73.c128),
2941, 274E6, 1228, Mas]sfkﬁﬁz) MMaps (mz) @ 321 (MrH)'. Exanpl e-14 :
11-[(2-N, N-Di net hyl am no) et hyl ]-4-trifl uoronethylisoindol of 2, 1-

a] i ndol - 6-one 20 Using essentially the general procedure described in
exanpl e Exaample s dde: MdH(2-85N-DiamithyRiniabjetid]-4-trifusiinethifisbindolofg, 10as
prepared. Mass (niz)a]mdgpg_o(nNHH)

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 '




Jdogh am no) et hyl | ol o[ 2, 1-a] i ndol - 6- oge’
essentially the general procedure described in exanple 1 and sone non- 25
critical variations, the above derivative was prepared. Mass (nfz) : 319
(MtH) ' . Exanple.- 16 :

11-[(2-N 1 lyl.a fd u SQi dol - 6- one
L1 (2 Nebalpret #2800 idie- 1 fo M SobePla I il
non- 30 critical varPaeions, the above derivative was prepared. Mass (m z)
o 327 (Mt 2, 4-Di.chl or

|-[(2-N ( MHZn %ﬁ%"é‘fﬂﬁ ]quSWcPcS%G[‘g"ﬁ Aeperibgdl ingexasprte tiang some non-
essent i acmty:a! wariafionethe apove delivative @RsIprbsted N VRSE (R - é5@(ld+ﬂ?m3 non- 35
critigcal variations, the above derivative was prepared. Mss (i : 359
(MtH) " 35 L: ~7(r)SHE ~'~ ] man= SK-004 Exanpl e- 18:

3, 4- Di chExamplel-- 19 2- Nzwnnaubmharqmn)widhﬁbﬂnvmhmyéta[,g.sgm&é.agol, 3%0,3,_3_

Usi ng essentially thg eqeneral procedure described in exanple somne
non- critical vari atl%ns t he above derivative was prepared. I\/ass (m2z)

|35E9( (2 NKIH) SUBingngssentiallothe gererat :jp'l"cfdéhhl@ Ge:i.cnbgd |n6example Js and some non-
- no i ndol o a] i ndol - 6- one ng

essenti amt '{%tn]y}”ﬁeru?ﬁ ‘)"tf)cfv CL‘JtﬂYFg %IE@EPFQP@BW nMassyrk: A9BW+R5ne non-

cri fi0cal var| ations, the above derivative was prepared. Mass (nm'z) : 393

Mt - . . . . ST
(et SRABIEE: 20t N imesaminlety 2 dimsthyiseindsoaalipdabe
Usi ng essentially tlomegeneral procedure described in exanple 1 and sone

- I he_ab d d. Mel
() 100 <° 138 @bty e od i ppRegy Aessrbet 'E%S(E%%EAE»aansb&ge RBs

(nz) : catieal (vrmaa):ons, theabbfe d&rivanivk waipl%ga(eﬁ* méumg? el GU;
éngrsp fg%pégié%m%':%éﬂiga 17hy, 7445, 1243: Mass vz SBio ,(::%71)’ ‘%1-NMR (zsgﬁ;n?a

| - [ (2- N21SeDiar; ishy2.381(619) )} DBH]--Bes (2 W), /b4 tH, P LY. 3.08lbRIY 857 - 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, s), 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 '




re described in exanal.te
4 vari ations, ivative was prepared:!
range (C) : 119 - 121; IR spectra (cm) 2941, 2762, 1719, 1305; Mass
(mz) : 319 (MtH) " ; "H-NWR (S ppm : 2.35 (3H, s), 2.38 - 2.40 (61-1, s),
2.61 - 2.65 (21-1, m, 2.86 (3H, m, 2.98 - 3.06 (21-1, s), 6.98 - 7.76 25

(6H, ). mpl £4_17192¢ N.D; . .. .
1- Chl or o!-EiI(th-“[”(e 5)% N—ﬁ‘l Hgtzﬁfl’y g'rﬁ'%t(')‘y 'eat"HVPHP-'ﬂP%%fWPF%FﬁHIﬂQS?E;&almdc’l-s-one
a] i ndol - 6- oneUsingi eaentisibntheageperah proazetereatiestribed dHr sxanans i BRI édmE | e
Vo oA Rriaitha 1hd L6Gle dGHVERY B2 prebired Wass (k) 508 (et PP
3-Chloro-11-[(2-N, N-di et hyl am no) et hyl ] - 4- net hyl i sondol o[ 2, 1-
a] i ngol - Uskng i t he ner rocedure described in exanple
1 ang so%e OFF'IEJ§ 55“ (:z(rg ?f?@?a’l'#ﬁtﬁi"é?ﬁpgﬂ@,‘ﬁfﬂgtgﬂ%e"H&’P(?ai'?l)@d%opeepar ed.
ﬁs[s ((2”1 2) 3.‘%@9(‘3{“9@'“3"¥3@‘3 riasbry P-!‘Cﬁdﬁlf@%sc@@dd | Tm[ Z%f%f.!e 1,37, some nan-
- =N, 1yl ami no) propyl] -4- met hyl i soi ndol o[ 2, 1-a] | ndol - 6-one” Usi ng
essent i EF P%/Apt‘%ggg%}?e?é? %Bﬁ%é‘éﬂ}’%“v&e‘%%sr PIsRarady Medling eangedf@) 5448 nos1; IR
criticalspeetrd @im)n2956h2808) 78300438/ 3860/ MIRY RSP £ila+ )RS %Wé)(s:p,?,% :

ssentially the

(MHH) . le - .25 ;
5B bro 298 1 LB B OB % 12713296 A8 @ ), 8TrdBITqAERG, VoM 7.70 -

esstht i &H,ymy he genera! procedure described in exanple 1 and some non-
critical variations, the above derivative was prepared. Melting range (O :
148 - 151; IR spectra (cm) :2956, 2806, 1733, 1438, 1360; Mass (nfz) : 411

(M) ; Exemhi @ pp2roma1 34244 ndiylpibdratihr-fafyisbiddolpl . aftbuofe?® -

3.06 (2H, m, 3.74 - _3.78 (4H, -7.79
2-Bromo-1 |-[2-(4- n%'?‘ﬁyl pi perazin-1-yl)ethyl]isoindol o] 2, 1-a]indol - 6- one

Usi ng essent Usingyessentigy et lgenes proteBudedssiribed inNesrayip! d.8o7e
nonyg 15 Jr"ti cal. vart'hati ons. .t he above deri va?ilbve la/a% prepa‘fragﬁt:’a%@?i'ﬁﬂ"
range (?ji’ 4¥anatioas, . the igbove denvative was prepared. Melting range (°C) 1146 - 150; IR

spectra (cm™) : 2840, 2790, 1725, 1440, 1357, 801, 703: Mass {m/2) : 424 (M+H)*; 'H-NMR
(6 ppm) : 2.28 - 2.32 (3H, 1), 2.52 - 2.75 (10H, m), 2.98 - 3.05 (2H, m), 7.30 - 7.78 (7H, m).
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2940, 2790, 173t 801, 703; Mass (mi) D
' ) K©84ppm : 2.28 , 2.52 - 2.75 (10H, G
305 (2H, m, 7.30 - 7.78 (7H, m. 20 25 30 35 37 3 4NENDED SHEET
K-004 * 1 d Cdains 1. A conpound of the general formula (1), RI3 R o Rl
RO NNRta n :xxhltl P4 Rs O5 Ceneral Formula (l) its-tautomeric forns,
Its sterd@laipgrers, its polynorphs, its pharmaceutically acceptable salts
and sol vates, wherein Rl, R& R3, R4, Rs, Rs, R7, Rs, Rs, Rya, R' and Rl12
may be sanme or different and 10 each independently represent hydrogen,

hal ogen, 1penhed I unsubstituted groups such as linear
or branched (Clrﬁ%é?,d)ﬁglolztl Eé{géé%b&glfllgl(%al kyl, (G -C3)al koxy, cycl o(C3-
C7) al koxy, aryl, aryloxy, aral kyl, aralkoxy, et erocycl yl, acyl, acyloxy, -
acyl ani no, nonoal kyl ani no, di ai kyI ami ndi hydy oxyal kyl , ~ al koxyal kyl ,

aryl oxyal kyl , arai koxyal kyl , s % acids and its
derivatives, 15 20 25 30 R§8 UND MW

S 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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FMO, 21 0 R13 and ane or different and. fﬁ S

. repogsent s hydr ogér it ed or unsubstitut ed% ;

sduch as linear or branched (C, -C3)al kyl, (Cs- G )cycloal kyl, optionally R13
and R14 along with the nitrogen atom nmay forma 6 or 7- nenbered

het erocyclic ring, wherein the ring may be further substituted, and it may

e Sk 8 U A i S

as defined above. eger ra
that n bé&ubstitgted Aog oupsubstituded ogdupsg swchClaai Minedr, othibgdhdheds RERS, iyl O,

t he grou Ll . 11-(2-N, . .

N Di et har oy e dpi%haty, R 3pd e glong it dhe, firosgy atem, (e form 2 6 or 7

N- Di et hinemmheaned deteyodyctic ingowbiesin trokoting Mal-tad furgiet sﬁbﬁ_ﬂ@tledl and it may have

L &2, NeRhendNE! fhd 8RR GAdbIL bodad 41436alis o heRohing’ 36 dbfined above.

11- [ (2- N, N-"Di isentipteger revigirtchfydrh-12of2. upis@irefeired @la@hdbelt a] i ndol - 6- one nal ei ¢

acid salt |

| - ((2-N, N-Di net hyl am no) et hyl ] - 2-f | uor oi soi ndol o[ 2, 1- aj i ndol - 6- one

. ?1L[ En;l |N2: Ndbq:mnm,md; according :}o ?lairg -g 'I which ils se_!ec(tjedl from2 trie g:]'qupdcolnsit;;:tin of: |
-[(2-N, i BE t -2-f1 uorol sqi ndol o[ 2, 1-a] i ndol - 6- ohe oxal ate

salt: 15 1f?[(@'wwtﬁ@%ﬁm%}dﬁ”#&'ﬁ%%??'r'ﬁ?i-r%?é%i dol 0j 2, 1_a] i ndot - 6-

citifte s a:mE[(z-mJN-_p_@raemytamnq»yeawtz-ﬂamhyihamm-aﬁﬁudzb&é;

uomni soi ndo - F6-one; . ,

11-] 2- N cyc ?3}?{'3%@P&'ﬁ?ﬁ%&ﬁ%&ﬁ%ﬁﬂ*ﬂ@ﬁ@BMa@ bplindel-Sronederdrechipride salt;

2- Brono- 1~ 11{[(22NN-Dimethyianiipo)attiyi}a-Ridnisdinaslopdrafiddi-&-cHe mdRlic %si& Sit;

2- Chl oro- 144 \ ' | thyl 1.i soi ndot o[ 2. 1-aj i ndol - 6-one;” 20
4 0l or o- 11 TSN RmE TR SR e dinldor 3oL e Bar malionec sait
é(l) [ ( I2 N, 3N1 rfé.tN1QImmhylapﬁm}hwnlegﬂumjkmhddqnndqhg{gﬁsgéjgﬁimé saione; 25
| - [}52 N, N- g’ﬁe%%’ﬁrgm nog e’{ Eyﬁ% n’%‘a‘i"ﬁ&fﬁ'@%F jnsiok6-one citite saltine;
11- [ ( 2- N, NTBi@EN-ryslepronymsthylamingethyljgfisoicksbindoic]2 i-afindofelong: one; |
| -T(2-N, -[2- i 2_ s o ; . )
N- [D|( nmet hyl J¥ [anscg{: 'ﬁplroeyha-???ﬁh%r? oﬂrﬂgJ '?/ '?"s%?%&é?%‘f’?!‘?‘-ogﬁ ndol - 6-one; | |
-[(2-N, I\I—%?FFEPWFB[Z%‘_ dﬂ‘@ﬂ?ﬁ?%ﬂﬂ@?ﬁyﬂib@wwq&lb{!mdblﬂdne; dol - 6-one; 5
11- [ (2- N, te-Ohiges-hy j@iiaumhébrlibmindle il ik SRGAbRA-AftRlcRb2sr; @1 | ndol - 6- one;

20 4-Chiloro-11 -[(Z-N,N-dimgmylamino)ethyl]isoindo!o[z, 1-ajindol-6-one;

1 1-[(2-N,N-Dimemylamino)emy!]ez-methylisoindo!o[z,1-a]indol-6—one;
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[ (2- N, N-di net hyl
VIV IVRK-004 2- N, N di netdsa=timnlnasiy
richloro-11-1(2-N,

hyl am no) et hyl ] i soi ndol o[ 2, 1-a] i ndol -6-0one; | |-[(2-N,

hyl am no) et hyl ] - 2, 4- di nmet hyI | soi ndol o[ 2, 1- a] i ndol - 6-one; 10 |

T
t
t
(70 DT AT by BB s - Oone
N, N- di el rRimehytaminc)ethylies-methagisomabie221-alidddi-adHe: 6- one;

2-
|
2-
| 1 41
Zolr\l N i 'é8‘%8?‘5%%8@#&%99@@%%p@otq{zawam:-seome; |
2-N, N- D1ﬁﬂ(21§lwm:mewaamemqu bﬁbﬁ%d@d{p@? é? 3 - 6-one;

I hy 30|na o[ 2, 1- aJ

ro-1 f | am.n 4- et i ndof - 6- one;
%hl or ol11 [{22?1?2 %%Ylﬁw (ﬁétgé’ﬂtzy#ﬂﬂf""fﬂﬁ%ﬁﬂﬂlz 1-alindol-6-one;
: t hyl i s8i9n@ishisir®11-{@)N Nidimeinyaginc)sh LrOvF'Oﬂ;J{z 2.1-3lindol-6-one;
-b-one; ’

N- et hyl dol o] 2, 1 ,
Chl or ge 11112( CE@}&“MM ek g’fﬁ'?@?%tgyiilmﬁ Jailindolt®pael- a] i ndol - 6- on

,2,4-Trichloro-1 1-[(2 -N, N-d:memylammo)emyl]lsomdolog 1- Enc&ox.g] ?‘?\edol 6- one-

3-1o0do-11-[4£ g— %rl f%&} nmet hoxyi soi nd
2-Brono-1 |- ror phoi yr'la'_'i 9 ?iﬁ?'%%é?'@?@[@ﬂaﬁ]inﬂdbﬁmﬁeone 20
2- Briého- 19-1 ?iN W'W'm"aﬁm'psm'%wﬁdl%lﬁﬂqlé]{naol]-e-%]-. pndol - 6- one;

and its stef its Its ar'rraceutlcall
accept abl eefsa {"Z&gﬁci& 6‘{ é'gfeé@)’sa@""%eﬁQM%ﬂrfﬁé‘gﬂtSP@éplo&Memh&nneprrpr| si %g
ei t her of e@‘@hb?m’ddé(ﬁ-m.wdthyeﬂmammabh?l%etﬁﬁfsbin%lo (24 'a!i l/éo gxcipient/s

} "dol 0[2 1-a] i ndol - :
§| Ji soi ndol o[ 2, 1-a] i %‘gﬁ

5
4-
4

3-
-4-me
14( 2-
3-
e,

or solvate ffective anoun corrpound
accor di ng f‘ cﬁgal M irtngﬂ-@la%{]ﬁ X!'§°'"1’Q'§l251r%l!r@9|-§mer s, its
geomet r |b f: 3rQhlgro-1 H@-N&mﬂﬂm;na)émymw Romdolo [2:1 AI cally
accept abl e 35 J 21 1w OO 4,

phar maceut |3£+'B§)61p & % I on %cc %Y‘ﬁ @E‘“ﬁﬂl S5 thyliseindalol2, dralindo-6-aneb et,

capsul e, pdvRlefc-1 ﬂi%g@ﬂwlmppmylpzmmmof@hiﬂmwépe”5' on or

t abl e3.- | t d t 5 5.
et of acoﬁggﬁﬂ“ﬂ R et emA)ding 2 fodaFsbubiol. Chinds anern

phar maceut Fohbmethiamino)etbyil2edethoxyisahdold2 f1o4lingbEG®hiN D

medi canent 2-Brémol (R ncHBIALAG by HENRIAbE LhdbPe bL); 25 defined in

a 1 or har maceut i cal
aédn 2-%«? 11-[2-(4~memylpspefazm-1-yl)emyl]:somdolo[z,1-a]indol-6-one;

and its stereocisomers, its N-oxides, its polymorphs, its pharmaceutically acceptable salts and
solvates.

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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. defined in d ai Ireatment where a rmdgaa
Kléh4 s desired. npound as clainmed in
for the manufacture of a medicanment for the treatnent and/or prevention of
clinical conditions for which a selective action on 5-HT receptors is

i ndicated. 15 8. Use of a conpound as clained in aim1l for the treatnent
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conpaund” ol e BbriBoihdbs oRf A tommift . 85 oo df Lt %Eqséa,mamaceuncan
| mpai r ment cormbosition at ldefinettinridieys fapréparhgthedicaiaeats! | ke Al zheinmer's

di sease, Parkinsonismand Huntington's chorea 10. Use of a compound as
claimed in Caiml for the treatnment of certain G (Gastrointestinal)

di sor des dae ofaeomBsid of gemdrakfonimalae(l), sy defrmey) uocmhﬁﬂmrf&‘baaﬁnaé&mcal
in Cdaiml to reduce

I nduced e nd,.as cl ai ne

‘mor bidity anh’§ mt]zé]n ?%‘J'?‘%ﬂgésds@c@gﬁg%whﬁﬁf‘:{%eﬁ&%?g uBlogHiations of BoHT @astvist a - -
r ad?®l abel issigsiteskpound as cl ained in d ai m1, as a diagnostic tool for
nodul ating 5-HT receptor function. 41 M~ t) | Ew K- 004 Down, 13. Use of a
conmpound as clainmed in Cains 1 in combination with a 5-HT re-uptake
i nhi bi t 6r,Ushefl # compouptasiaimediic Slldig-héarahe adrefadlic éffwﬁ\%afcanﬁrﬁ%r the

conpound qfeatt,lg,g 08 I aut c, fornms

st er eoi somer s, It sn%?pré%ﬂﬁ'k o (cﬂasmadha?: 8@?1?? ‘th? %5§'§Btlvgb"{"é'°§‘a9'i‘§'ﬁ'ﬂ'd
its phar HEERALPESAS i @ﬁi@épt abI e solvates for preparing a nedicanent. 15. A
nmetysod for the treatnent and/or prophylaxis of clinical conditions such as

anxiety_,
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.




i sorders, obsess di sorders, m grai ni‘lhﬁ

4 RKY04i sorders, AD Deficient Disorder/
Hyper act | VI ty Syndrone), personal ity disorders, psychosis, paraphrenia,

psychotic depression, nmania, schizophrenia, schizophreniform disorders,

wi t hdrawal from drug abuse,. panic attacks, steep disorders and also

di sorders associated with spinal trauma and /or head injury 15 which

conprises adnministering to a patient in need thereof, an effective anount
of a corﬂ&ounuS%pf Geermpourich s dlaimed) inaGlainisail i dedmbifhtidrmalth 4 &-HA reethafe
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associated with the excess weight using a conmpound of genera:c formul a (é)
as cl ai i ess for the eparation of a conpoun
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personality disorders, psychosis, paraphrenia, psychotic depression, mania,

schizophrehia, schizophreniform disorders, withdrawal from drug abuse, . panic attacks,
sleep disorders and also disorders associated with spinal trauma and /or head injury

15 which comprises administering to a patient in need thereof, an effective amount of a
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 (l) 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,




wherein X is h hi oro, brono or i odo;

804 Ra, RO, R o¢ @2 R13, R14 and "n", wh )
the synbol s are as defined above, using a Pd(O or Pd (11) 5 deri vative as

a catalyst: Route ii): reacting a conpound (II11) given below, H -~a ~N-H
R ROnRf RRI2 3NRAIRa ORs (Ill) 10 wherein Rl, R2, R3, R4. R5,
R6, R7, Ra, RO, Rio, Rll, R12 and "n" are as defingd above, with a

sui tabl e al kyl ati ng agent such as R13 X q_}[ R14Rgg or\13XR13R14X I n successive
steps or in one step, wherein X isggood teaRarg grN¥uprguch as hal ogen and

hydroxyl; 15 Route iii): reacting a coupbund O} given below, 43 REV
MWMvVv - K-004 MS= 0 R CH3 RZ Re X'ORS5 (1V).
Ry Lh! R;2
H
R4 |
co
Rs X
Rs Re
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,




R3, R4, RS5r RG, as defined ‘above, I\ga;
(l0@4 conpound of ven bel ow, 5 NHRS3
wherein R13 and R14 are as defined above Route iv):. either chemically or
catal ytically reduci ng conpounds contai ning -C(=0 10 group/s in the side
chain, to the corresponding-C(OH H) or-C(H H conpound. 20. A process
accordl ng to Claim19 conprising of carrygng out one or nore of the 15
foll owi ng optional steps: i) renovingtany W deting group; ii) resolving
the racenes mxture into pure @nantlorrers by t hggknown nmethods and iii) -
preparing a pharmaceutically acCept? 3 ogpound of fornula (I)
and/or iv preparing a pharnmaceuti ) e odrug thereof. 20 21.
Novel internedi ates defined of O R CH3 Ry Re RY
R NRe R4 OR5 (1V) wherein

be sane or different and each 25 i ngg f RE ,

hal ogen, perhal oal kyl, substituted or unsubstitutied 44 J EET ANl =ME W
~q f K-004 1 1 groups such as |inear or branche8sLC -C3 alk |
(C3-C7)cycl oal kyl ,-C3 al ko cycl o(CrC )aI Ky, aryl, aryloxy, aralkyl,

ar al koxy, t cy I ani no, rmnoal kyl am no,
di al kyl am % ?%R?/bégaﬁ’ky hﬁl%@% P?FSM ghgve, &F‘Qf@ﬁﬂ?’dﬁkxde and a
compound of formula (V) given below
S NHR R4
‘ )]

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




fonic acids and s. 5 22. A process pgav
; FN-RR-8d4 novel interr general formula (1V) i _
corrprlses of cyclizing conpounds of formula (Vill) R, 0 RZ. ~ CH3r NH
RA x R RS R7T Rs 10 (M11) wherein, Rl, R2, R3, R4, R5, R6, R7 and R8

are as defined above; X is hal ogeno such as chl oro, bromo or I odo, using a

PA(O) or Pgrdddsy HER! Y2t fivar 28r hrSRlyY S{_I:\-g)alkyl, (Cs-Cy)cycloalkyl, (C4-Ca)alkoxy
cyclo(Cs-Cy)alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, acyl, acyloxy, acylamino,

monoalkylamino, dialkylamino, hydroxyalkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,
alkylthio, sulfonic acids and its derivatives.

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

chloso, bromo or iado, using a Pd(0) or Pd (il) derivative as a catalyst.






