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useful as therapeutic agents, process for their preparation and
pharmaceutical conpositions containing them Field of Invention: The

present invention relates to novel tetracyclic arylal kyl indoles, their
‘derivatives, 5 their analogues, their tautonmeric forms, their
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Thus, conpounds of general fornula (1) of this invention are useful for
treating diseases wherein activity of eitdger 5-HT (Serotonin) and/or

mel atonin is nodul ated to obtain thadesilred effect Specifically, the
conmpounds of this invention areusdbyl i treatment and / or

prophyl axi s of psychosi s,~é§arahr ‘ h ?%E]Ot I c depression, mania,

schi zophreni a, schi zophr elif o anxi ety, m grai ne headache,
depression, drug addiction, fMers, personality disorders,
hypertensi on, autism post-ts U yndrone, al coholism panic
attacks, obsessive-conpul Slsve i sor d& 1 3 APR 2006 The conpounds of
general formula (I) of this inJentiggryaresg seful to treat psychotic,

af fective, vegetative and psychm)toq% synptfors of schi zophrenia and the
. .Rs

10 ‘General formuia (1)

| The present invention aiso relates to the process for preparing the compounds of

general formula (1), their dervatives, their analogs, their tautomeric forms, their

stereocisomers, their - geometric forms, their N-oxides, their po!ymdrpﬁs, their

15 pharmac_eu_ticaliy acceptable salts, their pharmaaeuﬁcally acceptable solvates, novel

intermediates described herein and pharmaceutically acceptablé compositions containfng‘
them, '

The compounds of the general formula () of this invention are 5-HT (Serotonin)
ligands e.q. agonists or antagonists.

20 Thus, compounds of general formula () of this invention are useful for treating
diseases wherein activity of either 5-HT {Serotonin) and/or melatonin is modulated to obtain
the desired effect. Specifically, the compounds of this invention are useful in the treatment
and / or prophylaxis of psychosis, paraphrenia, psychotic depression, mania, schizophrenia
schizoph;eniform disorders, anxiety, migraine headache, depression, drug addiction:

25  convulsive disorders, personality disorders, hyperténsion, autism, post-traumatic stress
syndrome, alcoholism, panic attacks, obsessive-compulsive disorders.
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extrapyram dal notor side effects of other antipsychotic drugs. The 13 APR 2006
conpounds of general fornula (1) of this invention are also useful to treat
5 neur odegenerative disorders |ike Al zheiner's di sease, Parkinsoni sm and
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Due to the broad distribution of serotonin within the body, there is lot of interest and
use, in the drugs that affect serotonergic systems. Particularly, preferred are the compounds
which have receptor specific agonism and/or antagonism for the treatment of a wide range of
disorders, including anxiety, depression, hypertension, migraine, obesity, compulsive
25  disorders, schizophrenia, autism, neurodegenerative disorders like Alzheimer's disease,
Parkinsonism and Huntington’s chorea and chemotherapy-induced vomiting (References:
Gershon M. D. et al., The pen'pheral actions of 5-Hydroxytryptamine (1989), 246; Saxena P.
R. et. al., Journal of Cardiovascular Pham'lacoiogy (1980), supplement? 15).
© The major classes of serotonin receptors (8-HT, 7) contain fourteen to eighteen
30 separate receptors that have been formally - classified (References: Glennon et al,
Neuroscience and Behavioral Reviews (1990), 14, 35 and Hoyer D. et al, Pharmacol. Rev.
(1994), 46, 157-203). Recently discovered information regarding sub-type identity,
distribution, structure and function suggests that it is possible to identify novel, sub-type
specific agents having improved therapeutic profiles with lesser side effects. The 5-HT; |
.35 receptor was identified in 1993 (References: Monsma et al, Mol. Pharmacol. (1993), 43, 320-
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di stribution, structure and function suggests that it is possible to1 3 APR 2005
identify novel, sub-type specific agents having inproved therapeutic
profiles with | esser side effects. The 5-HT6 . .35 receptor was identified
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have 5-HT, receptor agonists and vasoconstrictor activity and to be useful
in treating mgraine. European Patent Publication 354,777 refers to
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N- pi peri di nyl i ndol yl et hyl - al kane sul fonam de derivatives. The corrpour!c?s"‘%‘? SU6
said to be 5- HI, receptor agoni sts and have vasoconstrictor activity and
are useful in treating cephalic pain. 10 European Patent Publication

438, 230, refers to indole-substituted five-nenbered heteroaromatic

eonpounds. The conpounds are said to have "5-HT,-1ike" receptor agoni st
activity ancBnttshbePaiémf LQ035131|(b1e féfé@attﬁe'ﬁ-arﬁfnogkgrm-ﬂﬁo% ﬂ%%n d| sor der S
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15 conﬂtseastsaadmug@ird; to have exceptional properties for the treatnent and
prophyl axi s headache and headache associated with
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am ne mhni vati ves as having high affinity for 5-HT,0 serotonin receptors.
Thgse conpounds are said to be useful for 25 treating diseases related to
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S

r ecept rfsthgriesaiaeat ob migrainecdngd ofter disedeis\griivaicai 4 and
assomsaianivdla@ﬁmd%f&heéé’?e%éﬁﬁﬁ i9Mtlickaf ent Publ i cation WO 93/00086,

descri bes ‘ierl es Oie@'tﬁ’p rahydrocar bazol e derivatives, as 5-HT1
.receptor ga)% icopan P b"‘?ﬁm’f’ Rd33P¢ sefawrio Shetenotypliaiiniolenidrivativel Sthe

cBAal eompoLntatare nald oA SedtiioRPbrondke for ik SRAAERCang TRt of uoe

i m da h .and frjazol e Figeerlvatlves as b5-HI, receptor ago

treat ?r":ii B ﬁf 5@5%?@"3 Al hediache dasspciatesc Mab! framuta? disbmks H‘ﬁéﬁa’ to

met hy Icomppanﬁda(eilaléo 3ait1mb ﬁé@e a:kéebué’nal@ en1py ﬁ@éﬂbé&s&& 3%

yl ) butylj - - razae 38 h‘-‘gm e- 3- car box ag a obl ecﬁ‘l ve antagoni st

fof the 5- ] Bﬁl pgtapn Wk 98971 sefeps toa Stelterotyalie iadlepot ent

5- HTI AGRWGpSOWhambamOGnﬁ 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 exceptlonal "6-HT-fike" receptor
agonism. ' '

Eurcopean Patent Publication 457,701 refers to aryloxy amine derivatives as having
high affinity for 5-HT,p serotonin recepfors. These compounds are said to be useful for

25  treating 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 usefui for treating migraine and associated disorders.

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

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

Intemational Patent Publication WO 93/23396, vefers 1o 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-tn'oxo-2H-1 2-benzoisothiazol-2-

.35 yhbutyl]-1 -piperazinyl}tH-indole-3-carboxylate as a selective antagomst for the 5-HTia
receptor in their paper "SDZ216-525, a selective and potent 5

-HT1a receptor antagonist"
European Jourmal of Pharmacology, 244, 251-257 (1993). ' ' '
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Eur opean Journal of Pharnmacol ogy, 244, 251-257 (1993). 14 1 3 APR 20(3'61J APR 2006
I nternational Patent Publication WD 94/06769, refers to

2- substi t ut ed- 4- pi perazi ne- benzot hi ophene derivatives that are serotonin

5- HT1A and 5-HT, o0 receptor agents useful in the treatnent of anxiety,
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hydr%en or linear or branched (Cl-C2)al kyl; 20 Rl, R2, R3, R4, R5, R6, R7,
Ri o, R11 and R12 may be sane or di fferent and each i ndependent |y

t@®pr esent Moyel rmmadyalﬂﬁzgpmsenerdvahw i@ﬁtes nBeel tBEARStid ulyﬁlkﬁrof the
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15  medicine.

General formuta (1)

wherein Ryis either hydrogen or linear or branched (Cy-Co)alky!; :

20 Ry, Rz Ry, Ry, Rs, Re, Rz, Re, Rs, Ry, Ry and Rz may be same or different and each ‘

- independently represent hyqrogen, halogen, perhaloalkyl, amino, substituted or

unsub_stituted groups such as linear or branched (C-Cyzalkyl, (Csi-Ci)cycloalkyl, (Cy-
Cizdalkoxy, cyclo{Cs-Cr)alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaralkyl,
acyl, acyloxy, acylamino, monoalkylamino, - diaikylamino, arylamino, diarylamino,

‘ 25 ara!kylamino, hydroxyalkyl, aminoatkyl, monoatkylaminoalkyl, dialkylaminoatkyl, atkoxyalkyl,
alkylthio, dialkylaminocarbonyfamino, ' '
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al kyl t hi o, di al kyl am.nocar bonyl am no, 30 5 carboxylic acid and its 13 APR 2006
derivatives, R13 and R14 nmay be sane or different and each independently
represents hydrogen, substituted or unsubstituted groups such as |inear or
branched (C, -C, 2)al kyl, (C2-Cl2)al kenyl, (C3-Cz)cycloal kyl,
(C3-C7)cycl oal kenyl, bicycl oal kyl, bicydoal kenyl, aryl, aral kyl, optionally

5 RlGarbox)iiRuicParles rhiidie nitrogen atom may forma 3, 4, 5, 6 or
7-menbered heterocyclic rihg, wherein the ring may be further substituted,

and it nelpRtRe DAy became 'Qﬂ/differentan@eacrdmﬁﬂmdbﬁ@d&pﬁéséh@%&rbgml
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Bar tRalanki swieh f f 1) i f ;

T (B g & AR o, ;i BT 2, Fos1 P &y f-meshBered heterocyeii

2- CINGr Yhetein shayring remyne fytherisubstituted,) arHitinsyi al@l eifher bngj islel Siree

2 CricRible e b ditdh h gl HtbAOC L YbAneil gl Ndo! of 2, 1-al 1 ndol'e

hydrochl ori de salt;

2- Chl o119 20 (ptegpanpingtfram ArtbiGoelt isybifebiddi taati mBe10tb 2, i daisH EndiBL ei

aci d swhich unQregpééy e : .
1é-(2-N,N—dinethyla#iH§S¥R§Ffb%uwﬁgﬁ?ﬁﬁ%?%F§;1-a]indole D, L-malic acid salt;

Chl oro-11-(2-N, N-dinethyl am noet hyl)-6Hi soi ndol o[ 2, 1-a] i ndol e oxal ate
salt; 2-Chloro-1 1-(2-N, N-di net hyl am noet hyl)-6Hi soi ndol o[ 2, 1-a] i ndol e
citrate salt; 2-Fluoro-1 : _ '
1- (2- N, N-di net hyl am noet hyl ) - 6Hi soi ndol o[ 2, 1-a] i ndol e; 10 _
2- Chl oro- 11- (2- N, N-di et hyl am noet hyl ) - 6H i soi ndol o[ 2; 1-a]indole. citrate
salt; ; -
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2-Fluoro-11- (2-N, N-di et hyl ami noet hyl ) - 6H i soi ndol o[ 2, 1-a] i ndol e: |3 APR 21
2- Chl or o- 11- (2- N-cycl opr opyl - N- net hyl am noet hyl ) - 6H i soi ndol o[ 2, 1- aj i ndol e
citrate salt :

2- Fl uoro-11- (2- N-cycl opropyl - N-net hyl am noet hyt) - 6H-i soi ndol o 2, 1- a] i ndol e;
-l 1-(2-N, N-Di methyl am noet hyl ) - 2- net hyl - 6Hi soi ndol 0[2 1-ajindole; 15 11-(2

N. N- Dipaetidl @6} 0%} Exo%té? SEl L) 1y
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- NZridrompe- 12l éwn thyl)j6HéisoindoiglR. Tealindete; ndol of 2, 1- a] i ndol e;
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4-Chloro-11-(2-N,N- d|methylammoethyl)-ﬁH—:somdolo{Z,1-a]mdole..
3,4-Dichloro-11-(2-N,N-dimethylaminoethyi)-6H-iscindolo[2, 1-alindole;
20 1-Chiloro-1 1-(2-N.N—dimetl‘ay!aminoethyl)-ti-n_lemylaBH-isoindol0[2,1-.a]indole;
3-Chioro-11-(2-N,N-dimethylaminoethyl)-4-methyl-6H-isoindolo[2, 1-ajindole;
3-Chloro-11-[(2-N-methylamino)ethyl]-4-methyl-6H-iscindolo[2, 1-ajindole;

w
I\.)

I—‘wi;‘l—‘l—‘w(&l—‘w-hl—‘l—‘
ﬁﬁm9§9

||Ar—\
NN NN
NN S
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Chloro-1 1-[(2- N met hyl ani no) et hyl | - 2- met hoxy- 6H i soi ndol o[ 2, 1- a] i A 7 200

3-Ch o- | :
(2- NI"P%’E‘WI’%'ﬁﬁwo) et hyl ] - 2- sul f oanmi do- 6H i soi ndol o[ PCTANPiMMe2es  340do- |
(2-N-net hyl ani no) et hyU- 2- met hoxy- 6Hi soi ndol o[ 2, 1-a]in;Jole;

(2- N 2BBmot bybakmagh MHn‘oéﬂﬁﬁIGH-iH&ﬁ@:f@_ﬁg@iﬁ dgsoi ndol of 2, 1-a] i ndol e;

Df f I Br 0-i -éz- N, N- di net hy-I am noet HI'sorndol of 2, 1- a] i ndol e;
(2- P;# BT h{4-Nymethl Nyeveiipropglaminsied vl it isgindmloet-al2tioR: Br oro- |
2- py r4r-ah|oeb-_m1-zz-w,ﬁumémy@hhﬁo%mm@.gfﬁﬁféa@k:ﬁ]ﬁ,ﬁé@; .

-1
-1
4
(

2-(R o h-1-vl)eth -B6H-i d | e;
(2- I g’%@%%‘l%é&é\lﬁrp'ﬁ YI%#@&I‘QB@HI@W@Q@I b{apjodb(laa] i ndol e; 7
3- ( FYChiolG- 0@ ndimeth AR ndmy d-REb GBI GjiRlcfs, - @ ndol &

|
|
| - (
15 (
A ( pi%%N&Ioﬁj 13N N-imsthyiano)ieetp)d-pethyigtitissiotoidi, bamdbia] | ndol e 25
(
(
(

5
¢
R R e o s e«

i oot (2 i RS MR S ol ol & oo

A% Gor -G BI-feE arshdamnoashyibeshijdamicrBi-soinddin[2 i 2jiddaie ndol e;

o s e Sl M OR R A RIS 1 el

accept apfdiasr | SHERhmetlaranesiyisenphpsashisondsefalt dindolsso envi sages son

e conpptes S RLAIB sy RS GR Bt] "L

t r eat meHt " ARl T-EF-Nometwiamine)sthotl-2emetboxii-aA-saindblefet-alimduiyl at i on of 5- HT

S8 | 1112 e ot il SRR 0L L 7 ()

condi 1 BHOURLHEN sl RElet Zmdhcana Hatioin, . oton {1 o8 g1 ves

desir ed1'B{I-Gm-Dimethylaminoethyl)%tﬁﬂuommeﬂuyi-ﬁi—!—isoindom[z, 1-afindole;
2,4-Difiuoro-1 1-(2-N.N—dimethylaminoethyi)-BH—isohdolo[é,T-a}indoié;
11-(2-Pyrrolidin-1 -ylethyl}-6H-isoindolo[2,1 -alindole;

20 2-Bromo-1 1-(2-pyrrolidin-1_~ylethyl)-sH-isoindoIo[z,1 -ajindole;
11-(2-(Piperidin-1 -Ylhiethyl)-6f-isoindolo[2, 1-ajindole;
11-(2-(4-Methylpiperazin-1 -yl)ethyl)-6H-isoindolo[2, 1-alindole:

1 1 -(3-{Pyrrolidin-1 -y)}-1-hydroxyprop-1-yl)-6H-isoindolof2, 1-alindole;
2-Bromo-11-(3-(piperidin-1 -yl}-1-hydroxyprop-1 -yl)-6H-isoindolo[2,1-alindole:

25 11-(2-N, N—Dimethylaminoethyl)_~4—ethyl—6H-isoindoIo[2. 1-alindole;

1 1-(2-N,N-Dimethylamino-1-hydroxyethyl)-BH—isoindolo[z,1-a]£ndoie;
‘1 1-(2-N,N-Dimethyiaminoethyl)—4—methoxy—6H-isoindo[0[2, 1-alindole;
2-Bromo-11 -(2-N,N-dimethylaminoethyl)—6H—isoindolo[2,1 -glindole;
4-Bromo-1 1-(2-N,N-dimethylaminoethyl)-6H-isoindolo[2, 1-alindole;

30 4-Fluoro-11-(2-N ,N-dimethylaminoethy])-BH—isoindoio{2, 1-alindole;
2-Bromo-11 -(2-(4-methylpipe|jazin-1 -yhethyl)-6H-isoindolof2, 1-ajindole;

3
1
1
1
I
2
I
1
I
I
I
2
1
I
I
I
2

“and its stereoisomers, its N-oxides, its polymorphs, its' pharmaceutically acceptabie salts
and solvates. ' | | |

The present invention also envisages some useful bio-active metabolites of the |
35 compounds of general formula ().

The compounds of general formula {) of this invention are useful in the treatment
and/ or prophylaxis of a condition wherein modulation of 5-HT activity is desired,

7




The present invention provides for use of the conpounds of generalffh%ﬁ?%zmﬁ
(I') 5 according to above, for the manufacture of the nedi canents for the
potential use in the treatnment and/ or prophylaxis of certain CNS

di sorders such as, anxiety, depression, convulsive disorders,

obsessi ve- ul sive disorders, mgraine headache, cognitive nenory
di sor der s Sﬁg?csammqw general damaula (il of dhis madeanmda(eomafmll Methe afdathent ADHD

( At t ernidbor ﬁ@bh?laﬁi@ ‘of B coREH6H whahdis Frﬁ:‘ahla\ﬁlé ‘fgd’gg %@oﬁﬁ-{ S&Q,ﬁ.'e'&tg¥ves

di sord c osis, 10 paraphrenia, psy
schi zé%ﬁir%% Clschi zophrem form di sorders, WI t hdrawal from drug abuse such

as cocai ne.Thet hang ‘,gﬁg p an att acks

repr oduct i on, gl aul(-:nolrrnrwsq{éﬁ.m:l;ri EPO | so#ragg‘régdéfa‘ﬁg (%?H'lpﬁamgﬁ t@PB‘é‘fﬁ':é@”’@#'a ()]

Gi T ca8FaINghiRt Abgvea for ‘ﬁﬂsmamlfsdﬂweostMSmedlwhexdsmrt thespaitamial tysaUfamand /
or hegadatnigritr ¥ndu r u f the invention are
furt heraém ecfa?ad tﬁﬂ;pﬁg)hg‘f&%sgp?%ﬁ?h étf?%igg%#ﬁeﬁ?&b@s nidyebe (¥anression,

i npai FAR ‘ﬁ.(f " dSBPHERS. nehsessiygeremmisive: disedendermighditee holdabRk MRiogRitgh Sease,

Par Ki' neoidrg ngiesed n h s of the. i nvent I on are
Ce ﬁﬁ?ﬁ?ed’ ekl Mg "MichBimior s} 8lsfdse. U1 SOCRME cadnifh e decine,  ADHD

( Gast ‘28 Pefigiont fisendaer yprrattivity SyBEIrgrhe)r Ip’ewohel|tj®®tﬁird§r)én%"39&ﬁ93|s?r
ctie nopdwe angmg co of the inveption are al so
expect pta?y‘EF 3 uste“‘e|r@ﬁ=é:d'[r rrtbdp;{glﬁ %%BH%BPI nﬁhggﬂrér\?f’&mhrﬁisqfﬁﬁe
conpoff ram "s‘%! ug @byse &JQI'DEW eocaine, ethdiol] |ntcxat|rm1dndrﬁérﬁﬁdiéz\éﬁm€§ Spiat ed

W th atbeekexge ht r t nt|o r ov a nethod for the
e kS PO gladi” BBE IR Wi P aRea o ot
di sor"&éfag" )sRd afi%) dﬁﬂlsdeei wsmhqie@mﬁmoﬁpmﬂ%ﬂﬂid asﬁﬁ@l otoheHd i é&?re as
obse %dﬁ'i‘pdﬂ r ge rai ne ac e nitiv nory
s so??ers e. g. Al zhe rre?gs&d{hsge’gse gﬁda%g‘ Y Sieert gﬂqu@éufécln the ADHD

te‘Fﬁqt'Bﬁ"bé?fl @i‘@n@gmmﬁs rtmplalrmeny ddics anthksT heumaéga@aéﬂvgy d%EdE kS
psycMﬁn@mepgamag@qjﬁg"m&ng W’;gﬁ? mani a,- schi zophreni a,

dra

schi zophreﬂ_ﬁ)orm di sorders 8?119 abuse such as cocai ne,
et hanol Qféhﬁwmt@pamdso expecteditd BE §busd RPhR

AHitnaht of
o o 5 <Comtoslsidl ashl Wloed 4" RARBES et e .
as h ?6‘8&&@%5‘ duggsheiBesisls of the invention are 35 8
20 - The compounds of the invention are also expected to be of use in the modulation of
eating behavior and these compounds can also be used to reduce morbidity and mortality
associated with the excess weight.
The present invention provides a method for the treatment of a human or a animal
subject suffering from certain CNS disorders such as, anxiety, depressuon convulsive
25 disorders, obsess:ve-compulswe disorders, migraine headache, cognitive memory disorders
e.g. Alzheimer's disease and age-related cognltwe decline, ADHD (Attention Deficient
Hyperactivity Disorder), personality disorders, psychosis, paraphrenia, psychotic depression,
‘mania, schizophrenia, schizophreniform disorders, withdrawal from drug abuse such as
cocaine, ethanol, nicotine and benzodiazepines, pamc attacks, reproduction, glaucoma
30 sleep disorders (including disturbances of Circadian rhythm) and also dasorders associated
with spinal trauma and for head injury. such as hydrooephalus Compounds of the invention are

- 35
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further expected to be of use in the treatment of nild cognitive irrp;iar’i\%%lzms

and ot her neurodegenerative disorders |ike Al zheiner's disease,
Par ki nsoni sm and Huntington's chorea. The present invention also provides
a method for modul ating 5-HT and/ or mel atonin 5 recept or function desired

in centat mxpéétéﬁ to THE b @REH théWr@aiméaﬂ iR oG
I sot og a -l abel | ed conpounds, whi gféﬁl | dent | cal ?a os%nddemeﬁed in

the HEW: nesative disprders piise ﬁhheefn@‘sr d@@a&%aPamoaﬁmm Huotisatonls e

repl ekgtdaby an atom having an atom ¢ mass or mass nunber different fromthe
atom c rr%ss or mass nunber found usually in nature. Exanples of isotopes
that can bB®PEESEALEVRRtion @go prYidessnpethed for enodulingrfi-Biftanst o melataren

550t AeeptoP furltyeh a88fed iR @eRaiR cadkd r 0gen,  oxygen, phosphorus, fluorine,
chlorine, _jodine, brom ne and mlecnitium exenplified by 2H 3H, 11C, 13C,

14C, 73N, ThgMressmt ingntion fﬂﬁo dnclgips a ssotopically- tﬁb@ll&QSDmp@Ommeh @fe pr esent
| NV eifeh@itl #thdab HRREE I { ﬁém&ﬁﬂﬁaﬂ@ ButRY ﬁ:fe A et gﬂé‘b??n ?c?ng
hed opes Bt opes

conpounds that contain the aforenenti i SO or ot
of o?ft?eprlé‘P%‘i‘r@yaﬁ"@tm fhaving pe at%cm@rmassmtsnbanwfareMmm sﬂm aprial | y

o bemasel GIORRRNIAGMBE: (OPIRRERY, i) HRRE! Bafiolos 3P Whiohlls HhHO BORET

%ubstrate tissue distri | on and target oceupancy ages

1Osot IBpPEaratsd m&b@qmwnd@cﬂfﬁaﬁ;mgntmnenqamqum ofyhydseden, carborsnﬁtfageﬁs. ngI e
hot 8 LD 4P t Q

Pk aOgen igfos TGN R0, ol G TR FEMIRAN, (1)

| ts ciuse@ ok ° "[!):r ouci’hg feai CRnSnlEl @ﬁdt’ﬁsé @pmnnds o @néseat, al ong

Wit h mmﬁngm@ t IR r The
Bt compamIoRTkn HharR SN IRRAR), eoldanis W it Goun iRl b SHR BpA: EED g
and/"iR he Aferementionegd wF%Ssanc@prc@mr isotopesvol odher atoths| arei withimtthes- HT i s

16e5|§@§ebnﬂﬁs nghtmmral conprising: a. a pharmaceutically acceptable
carrier a conpound of general formula (1) as defined above, and c. a
5-HT re- Jﬁ?@?@@l%!ﬁb@i%mmwm%%mmﬁvmwmy aieaasﬁm dmandlowher e| n

L he suiSwatedisSie BRGIbuBGH GHE tADOLIPaAG HCHROYRF eRAmBRN Rbfoidy Mikfed 1) . 30

and a 5- upt ake i nhi bi tor IS sUcC at the conmbinatio
in tqogmquﬁ 5§G’c riicularly useful in PECT (single photon -emission computed tomography)

and in PET (positron emission tomography).

20 An effective amount of a compound of general formula (I} or its salt is used for
producing medicaments of the present invention, along with conyentio_nal pharmaceutical
auxiliaries, carriers and additives. :

The present invention also relates to a phammaceutical composition for treating
and/or prophy!axls of disorders, a condst:on wherein modulation of 5-HT is desired in a
25 mammal, comprising:
a. aphammaceutically acceptable carrier
b. acompound of general formula (I) as defined above, and
c. a 5-HT re-uptake inhibitor, or its pharmaceutically acceptabie salt:
wherein the amounts of each active compound (a compound of general formula (4]
30 and as5-HT re-uptake inhibitor), is such that the combination is effective in treating such a
- condition.
The present invention also relates to a method of treatment and/or prophylaxis of
dlsorders a condition wherein modutation of 5-HT is desired in a mammal, comprising:
a. a pharmaceutically acceptable carrier
35 b. acompound of general formula (f) as defined above, and
‘€. a 5-HT re-uptake inhibitor, or its pharmaceutically acceptabie salt:

9
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condition. The present invention also relates to a nmethod of treatm&*%taﬁ‘mZm5
and/ or prophylaxis of disorders, a condition wherein nodulation of 5-HT is
desired in a mammal, conprising: a. a pharmaceutically acceptable carrier
35 b. a conpound of general formula (1) as defined above, and c. a 5-HT
re-uptake inhibitor, or its pharmaceutically acceptable salt; 13 APR 2006 -

Goner g L (b o S e Ph‘ﬁ?ﬁf‘@??j“ﬂggﬁe%ﬁﬁnfﬁﬁ] 2 (the
conbi %‘h d2h | s etﬁ%%tlpeg't?ﬂ 'tsrsé'é{‘lu?@ e epmbinatiaiigi afiective ifileegtingsanth a

i nventarafiticml so rel ates to a pharmaceutical conposition for treating 5
and/ or a condition wherein nodul ati on of 5-HT

prog{*‘% q_x& af di sorg‘ers
and/ or RTRSG InyRtiopse felatasattal Pharmeeutisringempositiorp farr treatng i caiiy
a(ﬁcepamﬂbreprﬁanﬁaxmof assm%nafuoe%@ nlRUEH R of é‘)ﬂTaﬁno‘??erTr'Bgfal ab AR and

C. I Cc_or | at.onergic liga or Its pharnmaceu
accep egsorgg?'ggln%'ﬁ'ﬁalmﬁ%mgpﬁ "¥he anounts of each active conpound (a conmpound

“of generala f @rphdmaaédi)iicampgocept®iddfpmg 9ic |igand), is such that the
conmbi natign is effect|¥e In treati ng such a condition. The present
a

i nventi on Al §FIRoLA O ggneralfermyla (Ibas definedmbeve.and/ or prophyl axis of
di sor der s, c.a #sadidneadic vhgie onin is
gesired i rcvgerman al ﬂj:;& o @t%égiaﬁ%éﬁd gm%haa?wg%éel@?ggé{c @tgesﬁl"abl e
carrier . Lﬁﬁ'&o Qg %ﬁthVGrQQmP&UMXa %mE@nm@mm&onﬁmd ©-

ei t heandoé serclenargiendigaing), & sileh ahAN@E Lomiid SinP, rmaceut ically
acce%ﬁggﬁ salt 20 wherein the anounts o' égig@ﬂsae?%?ti/vtg lgoér;!r% é‘orrpound
I

of general fornula (f) and a ser ot i onergic or nelatonergic I [ gand) S
such that Theepresettiinaéntion aiso eéIh®E th e miethod! SrafdatRAGn Mo pBBANELL O

" disorders, a condition wherein modulation of 5HT andlor melatonin is des;red in @ mammal,
15  compiising:

a. a phannaceuﬁcally acceptable camier
b. a compound of general formula (1) as defined above, and
¢. either of a serotonergic or melatonergic figand, or its pharmaceutically acceptable

salt;
20 wherein the amounts of each active compound (a compound of general formula ®
and a serotonergtc or melatonergic ligand), is such that the combination is effective in
treating such & condition.

The present invention also relates to a process for the preparation of the above said
novel compounds, their derivatives, their analogues, their tautomenc forms, their
25  sterecisomers, their geometric forms, their N-oxides, their polymorphs, their
pharmaceutically acceptable salts, their pharmaceutically acceptable solvates, novel
intermediates described herein and pharmaceutical compositions containing them.
Detailed description of the invention:
The present invention relates to novel tetracyclic arylalkyl, their derivatives, their
30 analogues, their tautomeric forms, their sterecisomers, their polymorphs, their
pharmaceutically acceptable salts, their pharmaceutically acceptable solvates, novet
intermediates described herein and phannaceutlcally acceptable compositions containing
them.
More parﬁcu!aﬁy, the present invention relates to novet tetracyclic arylalkyl of the
35 general formula (f), their derivatives, their analogs, their tautomeric forms, their
' stereaisomers, their polymorphs, their phannaoeuﬁcally accepfable salts, their -
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The present invention also relates to a process for the preparation 85’%%%zm5
above said novel conpounds, their derivatives, their anal ogues, their
tautonmeric forns, their 25 sterecisonmers, their geonetric fornms, their
N- oxi des, their polynorphs, their pharmaceutically acceptable salts, their
- pharmaceutically acceptabl e sol vates, novel internmedi ates described herein
and phamacssitalyal acRpRMH 1 | ontaining them Detailed descrintion of
t he 'Eﬁventi on: 'I[yﬁe %Sréesent Fﬂ\gitﬁ i (r)}ﬁ] Vlegl Q?%@egﬁt%\,@qascpb@cl abweddin ¢ and
ar y| 8'RUIACGUERIlY Srcpoiabiel ermpositions contamingtab @ EiRSuse! idhsd @:?if. pede for s,
.t hei mesficgiieeoi soners, their pol ynorphs, their pharnaceufica éoﬂggéﬂtable
salts, their pharnmaceutically acceptable solvates, novel internediates
descri bed herein and pharmaceutical |y ac®aptabl e conpositions containing
them Mre particularly, the presenﬁminvgntion relates to novel tetracyclic
arYl alkyl of the 35 general fornmfiPq (LY, Bheir derivatives, their anal ogs,
their tautonmeric forms, their I their pol ynorphs, their
pharmaceutical ly acceptabf~ g 3 APR 2006 pharmaceutically
accept abl e sol vates, novel { bed herein and

pharmaceutical |l y accept aplesQnposjti taining them and use of these
conpounds in nedicine. mula (1) wherein Ro is either
hydrogen or |inear or brancheg, T, B, R2, R3, R4, Rs, R6, R7,
Rs, R9, Rio, R" and R12 may be samegp ifferent and each independently

éepr esent hydrogen, hal ogen, , perhal oal &, amino, unsubstituted groups
uch as linear or branched (U3eféra)formula (1) C3- Cz) cycl oal kyl,

C, whkggial ; K | | , | kyl , al k ,
het o%ﬁ&f‘?‘ﬁlﬁ?g@?gﬁE&ﬁ’,‘%@?hﬂ%ﬁ%ﬂ EeCay1 am o, monoal kyl ar no,
glm _aL“% of 4,aF3§tI|?9mRro_,Re.dRa.r Rloafinand ®2hlay BdisBRe omﬁiﬁ&%ﬁ?’%l 1|§ye| 3&[" _
bbﬁﬁent%@ﬁ%s&ﬁgﬁ{rﬂrg%&{nIgpéyd&eg‘l %ﬁl’( %lg%goal kyl, al koxyar RO ©3&PkyI t hi o,

t hi gal.kyl , ~ami nocar ar¥BAYl arhsubstitted guypkc aci d
10a n dglrlrfrg\és linear or branched ,(C,-Cm)alkyl.‘ {Ca-Cy)cycloalkyl, (C,-C,z)alkoxy, cyclo(Cs-
C:)alkc{xy. aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaralkyl, acyl, acyloxy, .
acylamino, monoalkylamino, dialkylamino, arylamino,  diarylamino 'aralkylamino'
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoafky!, alkoxyalkyl alky!thio'
thioalkyl aminocarbonylamino, dialk i i | '
. . . yiaminocarbonylamino,  carboxyli i i
d—" . oxylic acid anq its
15 '
20
25
0
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derivatives. 15 20 25 10 11 R13 and R14 may be sane or different and1gdyﬁzzm6
i ndependently represents hydrogen, substituted or unsubstituted groups

such as linear or branched (G -C4)al kyl, (C3-C4cycJoal kyl,
(C3-C7) cycl oal kenyl, bicycloal kyl, bicycl oal kenyl, aryl, aral kyl, 7
optionally R13 and R14 along wth the nitrogen atom may forma 3, 4, 5, 6
or 7-ne t lLC i ereirn the 5 ring may be further

substit E?EIEI ’gﬂgﬁzp&“ ?‘Eéy:nga§ Sh@\? edrre%e}%vﬂ aﬂﬁéacé‘m%enﬁﬁ@tbfefeﬂmbh@ Hydrodenor

" ad FUPFEHEH of ensvistiteed 'groups sieh ias tineab@ BeanchBy (éﬁcﬁél% Eﬁg?f%ﬂﬁé}ﬂiﬁﬁ from

It } f at.n be 1 to 4. The carbon
rep?%gsigﬁ)'tbis{CI%%i;eﬁb’g' E‘F&ﬁg?*ﬂ bispoeny] o agplkvioontoEty R G0 Ris HhorPR 2006

Sui M4t the Hitiogien atempr exyrforn atB; 4R6, 6 BR7—MBmbBld ﬁﬁeﬁ{@gcnc'%%g, @g RO, Rio, Ril
, C r

dg | h as fluori 9. prgThihe,
P o may Bl ek, UBSORED, Gy ha mither ane. dwp aarkbiee siebienbonds o

10

16

fl uéﬁ‘mﬁwtﬁ,‘t&maﬁd’ma‘t aselefinéd atiovef | uoronet hyl, trifluoroethyl,

f 1 uor ogt Ryd infl I d.the like; substituted or unsubstituted

(d - 019)_5 i"y'f“j%éé@?@ﬂﬁﬁ%’ ?ﬁfwi&e GOHt i PEglemed) thatin. s i 4p Ky The cathon chairts as

met hy|Whieh i irepresemts pydy beé sitharlingstlor bRnchedy! . i so-butyl, t-butyl, n-pentyt
I'so-pentyl, hexyl, iso-hexyl, heptyf, octyl and the |iKke; _

cycl o( C3-C71lal kyl group such as cycl opropyl, cyciobutyl, cyclopentyl,

cycl ohexyl, cycl oheptyl, the cycloal kyl group nmay be substituted,

(G -dC2)al koxy, especially, (C-0C6)al koxy group such as nethoxy, ethoxy,
propyl oxy, butyloxy, iso-propyloxy and the |ike, which may be
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10 substituted; cyclo(Cz-C7) afkoxy group such as cycl opropyl oxy, 1.3 APR 2005
cycl obutyl oxy, cycl opentyl oxy, cycl ohexyl oxy, cycl oheptyloxy and the I|ike,

t he cycl oal koxy. group may be substituted; aryl group such as phenyl or

napht hyl, the aryl group may be substituted; aral kyl group such as benzyl,
phenet hyl , . C~HsCH2CH2CH2, napht hyl net hyl and the |i ke, the aral kyl group

may be subitableigrpaneprebentsdibytR) &, OR,, RARKYR, I, R, JROUP, YOI 25
CH3GRAP B2 4 Halogkl gg)H40H2 CHROCSHACHD, + 4CRR G2 g ;Y Rizke;
aral koxy group SuchaR FYH 533y upgnes chiaring,| breinePrenisding! qrachaloalkyt
nap REREUIRElY hyReoalo(CaGaalkydr epsh 0%y AddtoinBy], h@m}op-?et%ahkﬁfx% ﬁ@mpp may be
S“bfiﬁﬂlfo%eﬁ‘ﬁg}l ﬁl?&rgétﬁclyﬁujn I g 0 %? %uc_h as aziridinyl, r ot 14p fh,y-
$rrrgrphofl rlly ol pett é‘l)r,o {WE dbrerise: subgtituied oridnsubstitieedi €€ eCogatkyly!  gr oup
y S5IPs libeari enhiradchdue(OarCapdibyl gralip? $0cts 46 hatisvi pdyl . thienyl, 12A 1 3 APR
2008 fr kb L@{F{_BL%L, 0X zol.%/é, e yl ,@x‘%ﬁ’gzﬁlpﬁ?”-t'%?'ag'éf’i’dﬂﬂ,
benzop’)y(bz:nﬁ, ‘bent LR‘B?@V"A Pentyle NexKle isa-haxyh chaptaoptyl gndupentie; be
subSY¢e((sdd)alipd gesupcsaha(sGyc \eyeioBgn rolddiny! al kyl
Pi Pl Bl Wby TREPRR! | P@@”P"‘*t hm?%ﬁgfﬁ%@{“@%&&%‘é’?ﬁ??‘ﬁly| al kyl
and %Qe e, IPHR T é’?oﬁ‘%ﬂg‘é -EsfalRpxvgresnecialty (BeCeyalkeky tarbgs:
het 8f@afalrmgthoxy, catioxsn phoptoxy, bu | @8I0 yiox® YaHddinaYhzet hy L.
100X gl B 1Y bycy eaz] V1 GLIY e 8 |ike,y°tx2e5"r‘1’e¢h§r'ﬁ)“§$§‘l*ﬁ¥%'ﬂ|"'fd hes 20 25
30 35 12B 13 akoxy group such as cyclopropyioxy, cyclobutyloxy,
cyclopentyloxy, cyclohexylogy, cycloheptyloxy and the like, the cycloalkoxy group may be
substituted; aryl group such as phenyl or naphthyl, the aryl group may be substituted; aralkyl
group such as benzyl, phenethyl, CsHsCH,CH,CH;, naphti';ylméthyl and the like, the aralkyl
group may be substituted and the substituted aralkyl is a group such as CHaCeH4CHS,, Hal-
15 GCeH CH,, CH30CHCH,, CHyOCHLCH.CH, and the like; aralkoxy group such as
benzyloxy, phenethyloxy, naphthyimethyloxy, phenylpropyioxy and the like, the aralkoxy
grou{: :.nay be substituted; heterocyclyl groups such as aziridinyl, pyrrofidinyl, morpholinyi,
P-lpeﬂt_‘llﬂy!, piperazinyl and the like, the heterocyelyl group may be substituted; heteroaryl
group such as pyridyi, thienyl,
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group may be substituted; heteroaryl oxy, heteroaral koxy, heterocycloéﬁké&@?ws
wherein heteroaryl, heteroaral kyl, heterocycl oal kyl and heterocycl yl al kyl

noi eties are as .defined earlier and may be substituted; acyl groups such

as acetyl, propionyl or benzoyl, the acyl group nay be substituted;

acyl such CH3COO, CH3CH2000, C61-15000 and 5 the |ike which may
opt i gﬁé’f'%ﬁ@'s%@ﬁﬁé@?@ﬂy%ﬁ%@% reliazoil chhenzop rBPIONIENZof GHBGHGPNH,

C3H7 GtHjke(6thel i ' - | an]
o] o ol At gl 8 SR bR 0, 00
qffiyiatky riginyialin o omhalinyalyls thismemholireial, oa(iGARRYINagnd t he

substi'tu

| i ke thevdike themetdiecyctioib sy rouRy j . 1- 15NH

GE3( Q?st CQM%CI}I(S NH?URHR g%ﬁoﬂa'?‘é%% Q%&Mé&q '?%i‘%'q’a\%ﬁ\‘ﬁ”%s% as
stbs 1 ENY RN RMginyimethylnexapoblpelbuic pxazoly 1S Ghi2 M likeC B RGERNyI
C6H5CH2NCH3 and the |ike, which may be substituted; hydroxy(C, -C6)ai kyl

whi ch may be substituted, am no(C -C6)al kyl which may be substituted,
mono( C1- C6) al kyl anmi no(Cr=C6) al kyl, di (C, -C6)al kyi am no(C1- C6) ai kyl group

whi ch may be substituted, al koxyal kyl group such as net hoxynet hyl, _

et hoxynet hyl , met hoxyet hyl, ethoxyethyl and the 15 |i ke, which may be
substituted; am nocarbonyl am no group; (C, -C6)al kyl am nocar bonyl am no

1 oup, di (G -C6)al kyl am nocar bonyl am no group; carboxylic acid or its
derivatives such as amdes, |ike CONH2, al kyl am nocarbonyl |ike CH3NHCO,
(CH3) 2NCO, C2H5NHCO, (CzHs) ZNCO, aryl am nocarbonyl 1ike PhNHCO
Napt hyl NHCO and the |i ke, aral kyl am nocarbonyl such as PhCH2NHCO.
PhCH2CH2NHCO and the |i ke, 20 heteroaryl.am nocarbonyt and

het er oar al kyl am no carbonyl groups where the heteroaryl groups are as
defined earlier, heterocyclyl am nocarbonyl where the heterocyclyl group is
s defined earlier, carboxylic acid derivatives such as esters, wherein

the ester noieties are al koxycarbonyl groups such as unsubstituted or
substituted phenoxycarbonyl, naphthyl oxycarbonyl and the |ike;

ar al koxycar bonyl. group such as benzyl oxycarbonyl, 25 phenet hyl oxycarbonyl,
napht hyl met hoxycar bonyl and the |i ke, heteroaryl oxycarbonyl,

het er oar al koxycar bonyl, wherein the heteroaryl group is as defined earlier,
het er ocydoxycar bonyl where heterocycle is as defined earlier and these

carboxylic acid 30 35 13
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1 3 APR 2006 derivatives may be substituted; R13 and R14 represents 13 APR 2006

hydr ogen, substituted or unsubstituted |inear or branched (Cl- Cl12)al kyl
such as nethyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, pentyl,
hexyl, octyl and the |ike; aryl group such as phenyl or naphthyl, the aryl
-group may be substituted; cyclo(C3 5 C')al kyl group such as cycl opropyl,

cycl otgmupb m@ycb@pgﬁggﬁh y &l?@gg?/ C %5 cl oal kyl group may
be substitut Sui tabluee(ﬁeﬁgro C igﬁ' Kgéeﬁ ﬁ%ﬁyne‘bg}ﬁ@ﬂée#km whareimR1 4
al ong ‘fﬂa’%’ gzﬁ?naibxlomtaﬁ@cw@@rkyhammmwdynw rabietle s Yérg P féﬁﬂﬁé&'w
pyr| |gaﬂerah02 r i m dazo yrim diny
yrazi né g% pergz |en Elgﬁy ol ? %M'lgé géf%as FF‘%@ ‘ﬁ’é"mﬁ@f é’feﬂé‘%dl ‘}ﬂB apybup
{Tag b@mt&}) ¢ g:b.a éﬁsmwé.gwl?ﬁy gouppushual mcm I@Mckgdcogaqgh%@ QA
eSr azigd WVikel Whipd aQu e subs
het erg:ﬁ_?/ﬁ:l o( Cl- CG% aélyli c{p'u ﬁall IBE Q&SS?'W&{ Y%é%ﬂ"& E'tJrOY’Bl Seeh s GHIGANH,
rr:o: ph 521 2 }ghrgﬁﬁﬁﬂ'bl‘@?'lsﬁwﬂ-kwhjchmaybb sabstilgl, @CHRenobidiEmidd'
e erg y e et eroar al kyl group suc
Z([Eanrret hyl, “pyridif gf%?@ﬁeﬁ'\’#l’ ?E’ﬁe VYR MR b%ﬁ@letMedl i ke,
L hte h egfag ingr arepp moyn lae ls(mseozu. tﬂ:H;QOszj}eta?deﬂé/hmé%v{ma{% | :to?(y,
et er egysting r ra et erocycl oal ky
aﬂ:g het er &Bycﬁyﬁnw& EP%t ?gégg’oﬁ '%'g' %ﬁ?&gﬂ\? F(lctHG MHdNFeGsH.dalfamdt her
<t ey like, |chhgn%sbeofsub$tm1ted’rrpm1dalﬁsslamfnog@&1@| stied melkacsg'(? HiNY g an
asymetmJcH In t|o rel ates to the m’ t he

o AT P Tl B NGNS e kSl oo b

at ons¥ e M3y by Teltﬂﬁar amirfafCaEealky tvtich w@ntm@ns%t,ﬁﬁeaw ﬂcﬂ’mo%cg’ APR

2006 a@a&g@ﬁﬁﬂﬂg§ to each of thes

“stere ksog@wl c forn% g d&{\@c@%@ﬂg@@%ﬁ%%ﬁﬁlqﬂ% f‘F& ‘F’é’&é?ﬁaﬁlé%iﬂwtqd:ose

Coln‘p o QMrsalmﬁ@maxxmethy&heﬂszmmmanem&mﬁw961 %as ﬁ

s e fike t ar at fromt t he

s e ng\tavhg ?éﬁhf'ﬁé sﬁﬁstﬁ&l%ﬁ%ﬁxﬁc&%ﬂnﬁgmﬁg RS ‘f(‘,j )alkylammocarbonylammo Y
group, di 1-Csjalkylammocamonylammo group; carboxylic acid or its derivatives such as
amides, like CONH,, alkylaminocarbonyl like CH,NHCO, (CH3):NCO, CyHsNHCO,
{C:Hs);NCO, arylaminocarbonyl like PhNHCO, NapthyINHCO and the like,
aralkylaminocarbonyl - such as PhCH:NHCO, PhCH,CH.NHCO  and the ke,

20 heteroarylammowrbony] and heteroaralkylamino carbonyl groups where the heteroaryl
groups are as def ned earlier, heterocyclylaminocarbonyl where the heterocyclyl group is as
defined earlier, carboxyhc acid derivatives such as esters, wherein the ester moieties are
alkoxycarbonyl groups  such as unsubstituted or substituted phenoxycarbonyl
naphthyloxycarbonyl and the like; aralkoxycarbonyl group such as benzyloxycarbonyl,

25 phenethyloxycarbonyl, naphthylmethoxycarbonyl and the like, heteroarytoxycarbonyl
heteroaralkoxycarbonyl wherein the heteroaryl group is as deﬁned earlier,
heterocycloxycarbonyl where heterocycle is as defined earlier and these carboxylic acid
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gi ven isomer may be obt ai ned by stereospecific or asymretric synthe5|§APR2ma
However, it is also 5 possible to enploy an optically active conpound from

t he start, a correspondingly optically active or diastereoneric conpound

t hen bei ng obtai ned as the final conpound. In the case of the conpounds of

gener yq ntr %&g % e Ltautonerisin may exist, the present invention
- rel ates t%{a Irﬁ L ﬁ‘ébsﬁ' ‘bl e tautomeric forns and the possible m xture

t her eof . 1(Riaranurla4 mesenfs iyteoganBAbEIE R by tﬂﬁﬂ@étﬁheﬁ %%H & tfr%%ch%g%a' ni.ng
,georretd' )g W%r 1 th&C g{)esent invention rel ates

geonet T''c P, pihid, PePramy iseRERY, Bhuys '%@éﬁ'ﬁ BNty aﬂex)d eatdianidon

sal t s thsf likeroylgrosp a‘icﬁélﬁpmlyebraha PHA,HE 8n boup HayPBe BLEARIES. QldBS
afs)re&e tm gé)‘ase conp nds of th| S inventron are hose

non- t oX ?’ ygger q:qrgpyl, fYFlinby, %"é!?ﬂ%"%oﬁ!‘é@hﬁmb qmmmaqulmgl cally
15 accwoalbwegranpm bﬁléﬁibbtih&e& NSl REBHPENCAE rinl W ARIPELABen W ITpli0dl de.

nltraﬁe al§q & *"lgl sul f at e, guosphate aci'd phoSphate, aceta e, 53 gt at e,
ci tratds 2808 VHY tNikpgen atgpy’ Bey slichyRs BYTGids eymoliding eineadiny!, pyridirad, e, ZBLmar at e,

gl uco'lﬁetral’)ydrawhdihﬂt PRidRN. GtifidiARL ﬁlﬁﬂﬁﬁ}!' 61;53?9%@)' dlgﬁtflﬁ??ér\asm %’I tge

benezRgtgﬁq &nate 61g%(tol unesul fonat e,  pal nmoat e an oxa
phar nBe SRS PLpUR MayRe sihstitiads hetriparyigrounsuch aéfpyodyipmmmwtetrmmzo
GOner aid ithe rikien td hoteRsaregiokBeg tbed bubdifudd, HAUTBRIAgRES: i fogpaunds of

base

this arethos wh ch form non-toxic

i ncl u%ﬂ-}l oq%&hﬁaﬁqg" "?ﬂfﬁ'ﬂ?’ﬁ’@é\!% H’Eﬂm%lpﬁfd@éﬁkﬂbbéaMtleaim anduhd as

| it hilike, tbednetauocp@b(@ﬁsls)amy] (‘g’ﬂ;? uﬁa)aﬁg s@gﬂg@al H%rgﬁgﬁgﬁ pFouBr (rgll c_bases

such rir}{%ie'lnfe m& n#B )g%g&ml ne,” di et hanol am ne n8t hami ne

“and t@ﬁa Vi ynditeietng, o gthylcorazaleiini and tha like, mebemm’ﬁgbgrbumal ly

accepnaplte sabstituteor neta@apdly, Metdrba@iKoRy, Efmté;eéyoﬁfaﬁ(dxp G{Hﬁﬁ‘e% H8ter 1' ne but
ca

t | e abqve, list |1 n addition, pharmaceut y accep
18] | Mot ARkt arelebaieniay fiolotonaes s deiecamianandmay
der i \eg further sibstitutedive tertiary amno groups into the corresponding
quarternar ni_um ts in th t hods known in the literature by using
quartem zi %gﬁ?go rﬂﬁ&emﬁﬁgﬁﬁrﬂwlz ulag @ht"@\fmaﬂfmymmhm e,
al kylceilrbbnda&)rﬁtrm@ pred@ithinvehid t r 12 Dr O ori de,
h it egﬁyh}cﬁ[%ﬂ é or é‘f Wer%'ld ﬁ:@

includjng aryl al kyl haI i des such as enzyl Tori
br onifQRAUTES tand daditheosase phaanmumberc of | gspomettabtarton t&ton@t hgle sal ts

26e 'diééfé?@&n'eﬁctfgﬁns and the invention
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.invention. They may serve as i ntermediates in the puri f I cation of the 13 APR 2006
conpounds, in the 35 preparation of other salts, or in the identification
and char 3@ 2¢i+paes+dn of t he conpounds or i nt er nedi at e PCTING003/000224
pharmaceutically acceptable salts of conmpounds of fornula (1) nmay exists as
15 1 3 APR 2006 WD 20011000845 PCT/ | N2003/ 000221 sol vates, such as with

wat er, RS |eachoh fiese stefpeisarngic formaand & me:tdwd; theceeif mowdmyﬁﬁhcteh@tesl i ke.

M xt 1) | vat
can Ereeﬁfm@frﬁﬁg”ggé e Rl o R Sy M Ao e el e ©
pr epar RAIned as crsarmates Pﬁ‘atbﬁ@ﬁpal@ﬁd entyieomithé olrsr by teugduas pletients, oSHEN
-sol vat t |
ncampaaas the. MR RREy flrembt MRy hydligps HER SR E AR o

t he™f orprﬂﬁF'E g o) emNOpjra@d?ntngailysaqavei m@pmnctfnomalse beetna cheaspmkingydstickined and
may be datigd @gﬁlﬁéﬂekébnhé?rc%mﬁ\gﬁn@{heh rﬂfeu@ Jb?alﬁ%d &6 E‘??B%lﬁ’gﬁlt po \ﬁm{j/Ch may be

degraded or nodif i vo processes

to the parent P®case %flh@ GIGOHDGS gihmnm' fhawda §), ditfere tandmphean mRaokiigiet i ¢

filanhd 10 .t h I
cpi Lef‘guﬁlﬁ*’ﬁ‘e‘?‘?é?@?%‘a%%?ﬁ%? POR=TRRSEls QRRRIeR) KBRS prubE e o

stabi | it ‘ifeo an increase in the plasma half-life, for exanple). Typically,

 Geriva ves e phce Sehe @Bmpoly oot Bl aiia Soorh e nererise

whi ch %P%eﬂgﬁwﬁwﬂé@law te pleefi these geonnetric spmeisf i ¢ proteases; or 15 3.

of &' rodr o rp SRRk aclertabE oy 6ol Sale SR PPorRi s st 10

3, abo@%r %gh\%ﬁtb%ﬁ@lpafﬁdo@fethamemntmm sk amiripoondndf i< paeatidrPBreof

Dot g or et St Bt &y BUuctE SIS, Bt ot SBMRlsFia prriepOcarabe.
g%ar@& a%!ﬁ@lmnss ﬁécmﬁﬁ Hb%lbytdresldpndlmmydemMeﬂh;eirqﬂﬁdid@ﬁﬁitrhtévguﬁat@n al so

82? | SO Bl coRIERSHAD FOMR IR S R ol SR, e

their SUSQHEB| stAmsals, fusarateyeglueonite, fsmcrcharatdlelenmlte{ nofdthanesulighdte,

phar W@ﬁiéh*e%\l’dn}ét@%%ﬁ@ﬁé?\ggﬁfonﬁgéé nﬁﬁé’s& fﬁ@%té, H%Pmoa &l oxéie?tlal y acceptabl e

sol vat es, novel- internedr at es
Suitable pharmaceutically acceptable base addition salts of compounds of the

20 general formula (1) can be prepared of the aforementioned acid compounds of this invention
are those which form non-toxic base addition salts, - includes, salts containing
pharmaceutically acceptable cations, such as Ilthlum sodium, potassium, calcium and
magnesium, salts of organic bases such as lysine, arginine, guanidine, diethanolamine,
choline, fromethamine and the like; ammonium or substituted ammonium salts.

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

In addition, pharmaceutically acceptable salts of the compound of formula.(l) can be
obtained by converting derivatives which have tertiary amino groups into the cofresponding
quarternary ammonium salts in the methods known in the literature by usmg quartemizing

30  agents. Possible quarternizing agents are, for example, alkyl halides such as methyl iodide,
ethyl bromide and n-propyl chloride, including aryialkyl halides such as benzyl chloride or 2-
phenylethyl bromide.

In the addition to- pharmaceutically acceptable saits, other salts are included in the
invention. They may serve as intermediates in the punﬁcation of the compounds, in the

35 preparation of other salts, or in the identification and characterization of the compounds or
~intermediates,

The pharmaceutically act:eptable'salts of compounds of formula (1) méy existé as

15




25 where RI, R2, R3, R4, R5, R6, R7, R8, RO, Rio, Rll, R12, R13, R14'Zh8fR 2006
"n" are as defined previously can be prepared by any of the nethods

descri besvdaliamooschene -1 : Conpounds of general for Mm@ fhdoso be
prepared by cyclizing a novel intermediate of formula (11) given below, 16
WD 2004/ 000845 R14 PCT/ I N2003/ 000224 R7 (l11) wherein X is hal ogen such

chl or osoliatespsumh asoglith wir, 'rﬁét(;'ta]!?ﬁl eﬂﬁnoiRduneR’édfoﬁﬁamBé,, elRgl E(:ljt%te Frfa %18%1 )
R12, as_def i rev n aP 0) or [
Gor | valke, MRred ¥t sufh oo Sarf oo B retd. 245 sfirct Bt FbChalAIm e e
pﬁl I adtherrsolcr&lisof rdrysmallizahwh p Imbre et nﬁ)thepasblilamllprﬁ]é@raﬁbrt o brykialhlzatm(ﬂn )or
t herea nece onverting a, compoun rmula (1) into
anot he%&\gé(’?rtr'%%'ﬂj léentf %‘r"fclrtlﬁ‘ﬁv‘—’(t?ﬁ a'%a\’ﬂﬁ')rb iSF‘?percgr‘fB@i'ang?@ prot ecti ng
gr dups; and/Tbe |ﬂ\ﬂarﬂhom )ats‘ooenmongmswafmmbcmbﬂw acepribbbd brodsast of Hiel vat e,
pol ynmo R ug thereof. This cy i n react on can be. achi eved
usi ng é‘g'ﬁ o&qé%ﬁrg‘ahéﬁ g‘a?rg-fg t13 8 bg' iPGAN %ng'?é@“fjn t he
pr esenmaym"‘ %ambg;sa::,smzhtnaesat%(@% c'an,sb&eﬁmm rady baxdegnbﬂed@r ficgifie@Wly 1 N

e of solvents 15 and

th h. THF, DM, @) , 1
the Pl BAEBE I sheytiER: S APRT v bropiate a MR Te TS MOTUSHRENE amy
be nahateahriftbriayt plﬁrmgcdkimft pacHiE thapUhd patentidnaBlingéadier addoeotion artdsan

ol or Biedhief S sb A pefeal ©oetas 67 soubRA RPN SHroYERE Saelbon may

range (a’mmcitedse iB4hd @ldstna paRTRY a6 ¥xdmiphe T0pitdlly2 Qucth@Hefmical thodRibeiFs2:
Corrpound 2 thg%rﬁg\gv%l formul a _( 1), may be prepar ed by reacting a conpound of
' 1. ester or amide derivatives which may be cleaved by esterases or lipases;
2. peptides which may be recognized by specific or non-specific proteases; or
16 3. derivafives that accumulate at a site of action through membrane selection of a
prodrug from or a modified prodrug form; or any combination of 1 to 3, above.
Conventional procedures for the selection and preparation of suitable prodmug

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

20 Compounds of general formula {I) can be prepared by any of the methods described
below. The present invention also provides processes for preparing compounds of geﬁeral
formula (I) as defined above, their deriva’éives, their analogs, their tautomeric forms, 'their
stereoisomers, their geometric forms, their polymorphs, their pharmaceutically acceptable
salts and their pharmaceutically' acceptable solvates, novel intermediates described herein,
25  where Ry, Ry, Rs, R4 Rs. R, Rz, Rs, R, Rio, Ryt Rez, Ria Rs and “n” are as defined
previously can be prepared by any of the methods described below:
Scheme-1: :
Compounds of general formula {I), may be prepared by cyclizing a novel intermediate
of formuia () given below,

16




formula (111) given below, 13 APR 2006 17 1 -3 APR 2006 WD 2004/ 000843 3HAPR 2006
PCT/ 1 N2003/ 000224 (111) wherein Ro, Rl, R2, R3, R4, R5, R6, R7, R8, R9,

Ri o, RLYORPIOURE "n" are as defined previously, withrcaisgidsabe,

“al kyl ati ng agent such as R13X or R14X or XR13R14X in successive steps or in
5 one step, wherein X is good |eaving group such as hal ogen, hydroxyl and
the like; and thereafter if desired or ngcesgary carrying out steps (i),
(ii) and/or (iii) as descri bedRaboveR1 'ﬁg‘“re tiR%)n is preferably carried
in an organic solvent inert to the ¢ondit§ons{of the reaction, such as
acetone, THE or, DWMF and the |iKk§g m x r):t hereof. The inert

at nosphere nmay be nmai nt ai ned_b ol rtR‘ggs such as N2, Ar or He. The
reaction may 10 be affect ed®n presénce of a base such as K2CGCB,

Na2CO3, TEA or m xtures thereof. /The dctiln tenperature may range from 20
d and preferably at a tenperature-
in the range from30 Cto 150 C. The d@éiRgki on of the reaction may range
from1l to 24 hours, preferably from2 o 6 hours. Schene - 3: 15 Conpounds
of general fornula (1), may be prRpared by xeacting a conpound of formula

(I'V) given below, (1V) wherein RO, TR 2, R3, R4, R5, R6, R7, R8 and "n"
are as defined previously, with 20 f dehyde and a conpound of formula
(V) given below, NHR1L3R14 (V) v . R.and R14 are as defined earlier,

“l_ ] ;
and thereafter if desired or necessary|carrying out steps (i), (ii) and/or-
(iii) as described above. 18 Ry :

| n

wherein X is halogen such chloro, bromo or iodo, Rq, Ry, Rz, Rs, Ry, Rs, Re, Ry, Re, Re Rio
Ra1, Riz, Ry, Ryq and *n" are as defined previously, using a Pd(0) or Pd (ll) derivative as a
catalyst, for example tetrakis triphenylphosphine palladium, (Bis-tri-o-tolytphosphine)
paliadium and the fike; and thereafter if necessary:

1} converting a compound of the formula {1} into another compound of the
formula (1); and/or

i) removing any protecting groups; and/or

10 iii) forming a pharmaceutically acceptable salt, solvate, polymorph or prodrug

thereof,
| This cyclization reaction can be achieved using variety of palladium catalysts. The
reaction may Vbe affected in the presence of a base such as CH;COOK. This reaction may
be carried out in the presence of solvents such as THF, DMF, DMSO, DMA, DME, acetone
and the like and preferably using Dimethylacetamide. The inert atrhosphere may be
maintained by using inert gases such as Ny, 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

o] . .
C. The duration of the reaction may range from 1 to 24 hours, preferably from 10 fo 20
hours.

15

20 Scheme -2 ;

Compounds of general formula (), may be prepared by reacting a compound of
formula (ilf) given below, '
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1 3 APR 2006 The above reaction is preferably carried out at a terrpeﬂaﬁﬁ@%zms
of 50 .Cto 150 C. The fornal dehyde can be in the form of as aqueous
sol ut i owa 2084/00884% formal i n sol ution, or a polyneric pleafRbe@haor2
f or mal dehyde such as paraf ornmal dehyde or trioxynmethyl ene. When such
polyneric fornms are used, a nolar excess of mneral acid, for exanple
hydrochloric acid, is 5 added to regeneraie the free al dehyde from
the, pol yner. The reaction is preferabl g,ca N-ed in an organic sol vent
[ h as nethanol, ethanol or 3-
1 and preferably using

.met hyl butanol and the like or a
ei ther acetone .or DMF. TheRrjner B
‘inert gases such as N2, Ar or # ‘ eactign temperature may range from
20 C to 150. C based on the cho and_40 preferably at a
tenperature in the range frg ‘ duration of the reaction
may range from1l to 24 hour 0 6 hours: Schene-4:
Conpounds of general formula (1),; Mg 8 g,r om anot her conpound of
formula (t)* containing -C(=0 grdup/s 'n t he [si de chain, by known net hods
of reduction to 15 the corresponding - C("OH, H Rer -C(H, H conpound; and
thereafter if desired or necessary carlrugl ng out. steps O (ii) and/or (i)
as descri bed above. 20 25 N 13 APR 200 3 Novel internedi ates of general
g
f or muMSF P RodkeRe.dfw Bache &, Bs Ry, ReRBRQR: @nd\hﬁ!ra&e askRfindlpreféusiiR3, R4,
R, Rt suifdBioidting Moo Vi ol 2{% 1.3 APR 2005 The
present invent| onﬂl 56 p%iraegv?Lc'fg-%é 3!%% IS‘(‘35(p #Ref i} SHCREFPIE &teBs OgBner al
one step, wherein X is good Iea\nng group such as halogen, hydroxyl and the like; and
thereafter if desired or nec:essary carrymg out steps (i), (if) and/or (i) as described above.

The reaction is preferably carried in an oerganic solvent inert to the conditions of the
reaction, such as acetone, THF or DMF and the fike or mixtures thereof. The inert
atmosphere may be maintained by using inert gases such as Nz, Ar or He. The reaction may

10 be affected in the presence of a base such as KaCOs, Na,CO;, TEA or mixtures thereof. The
reaction temperature may range from 20 °C to 200 °C based on the solvent employed and

preferably at a temperature in the range from 30 °C fo 150 °C. The duration of the reaction
may range from 1 to 24 hours, preferably from 2 1o 6 hours.
Scheme -3 :

____‘15 . Compounds of general formula (I}, may be prepared by reacting a compound of

formula (IV) given below,

vy
wherein Ry, Ry, Rz Rs, Ry Rs, Rs, Ry, Rs and *n" are as defined previously, with
20 formaldehyde and a compound of formula (V) given below,

NHR13R14

(V) :
whereln Rz and Rq4are as defined earlier; and t{'te:eaﬁer if desnred or necessary carrying out
steps (l ), (ii) andfor (iii) as described above.
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formula (1V), which conprises of cyclizing conpounds of formula (VI3 ABR 2006
(Vill) wherein R, R2, R3, R4, R5, R6, R7 and Re are as defined above;
using a Pd(O or Pd (Il1) derivative as a catalyst, for exanple tetrakis
tri phenyl phosphine palladium (Bis-tri-o- tolylphosphine) palladium and the
_like in a suitable solvent. During any of the above synthetic sequences it
fray be necessary. and/or desirable to 10 protect sensitive or I‘eactlve ,
groups Onmﬁhﬂbtlewé%nmisgﬁé’ﬂe?é‘bl aﬁ%t -[gl'hﬁe eQﬁso@tHgy greans of
conventional protecting dgroups suc as t ose describedn ot ctlve .
Grou§‘§""F‘ idetvde siag behiarthe tferyn OEaSﬁqUEOUQNOINbﬁmeeWF%dnumlhr solation] 7% and T.
S John
%@gﬂ%@nc&o% cﬁon#@dgm&% sﬁh%ﬁﬁéé%%%%ﬁ dr Qn% oup% Ew.fcﬁe e

Sons, 199 exa rot ec

p| pe %!zmeecwmﬁoaren@m@mmewmm@@tm fO&@(éml’lme bwdmsbbnogcgr sUpPS nay

e redreee I cg(Q.l 006 The
protecting 'g?gﬁ%'gfegge Fre%%%ng%%@&ﬂ the B&%}ﬁ%gﬁgﬁﬁa su %g)agu%r#’ );?égge i§S| ng
met 3R SreawgovPBnnendo #a corplitonsoeiphe mt-m sple aspnetbamn!, ethasol orodr may
cont MbthyRARaRS! Bt RSP Ehbhre 1REBCERN ARRANPLEAPbiind: iBKoRL A R ST
st erﬁ?OI soners. The stereol soners o ounas o e pr esent
i nveHi§ Bierhatmesehpieapay bg mgintainedoby Hene Ir\mayqa89$ ége,maeddz Belcm\hie n)heOne or

nor eregf:tléﬂ‘?erﬁﬁélﬂﬁlpé 1ay" ¥n§@frﬂﬁ?ﬂ:' "(’F’It5 W50 5c PRELL G ltl'ﬁ] {Iéﬂt

Qptically pure cataly gands along w may be
| Riptetably at isctempdtaturi dm the tangs $ronTA@ °Gde 400 eat'aie/MratmyobmeRbactbnm

. Rut t}ﬁ% I'%lﬂo%é X ne%(zéqloa&d fé?gfabw‘?%%%%ﬁ&éa' | i gands . may preferably be

chira r|nC| es 0 ric synthesis, J. E. Baldw n Ed.
TetrahedrSﬂ emiei ek, 14, 311- 316) iii) The m xture of stereoisoners nay be

resol ved u e rlc salts

wi th chi r§¥"‘§’ ﬁg‘g%t %Q ,'?QF am nxgz E]Q}' Frfe %r@%#ﬁ@ a$ g.&ﬁ; cfo (r:‘ﬁl?fal anm no
aci dgﬂﬂq‘ﬁdl)rmatﬂm ngﬂGat groupisfin dheside rcba:nebxs kmayn Mﬂd&eofscepactmad by
15 - the comesponding ~C{OH, H) or ~C(H,H) compound and thereafter i desired or necessary

camying out steps (i), (i) andfor (ii (i} as described above.
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like. Chiral bases t hat

D% e

15 met hods such as fractional crystallization, chromatography and thé*i%&e,
which is followed by an additional step of isolating the optically active
product by hydrolyzing the derivative (Jacques et. at., "Enantioners,
Racemat eg, and_ Resol ution”, WIley Interscience, 1981): iv) The m xt ure of
stereoi s 'ﬂweldtateteefcgamdallﬁgmmmrgr éﬁg ng% I m crobi al
resolution, resolving the diastergoneric salts orne @hlral aci ds or
20 chiral bases. Chiral acid&thaitxcan be enpl oyed may be tartaric acid,
oRi c -acid, amino acids and the

mandelic acid, lactic qgld

or a basic am no acid suc grand the |like. The
pharmaceutical | y acceptab S part of this invention may be
25 prepared by treatingst he §onmpo ' la (1) with 1-6 equival ents of
a base such as Lithium a h ed._amoni a, sodi um hydri de,
sodi um net hoxi de, sodi um etRoxi dé, Im hydfeoxi de, potassi um t - but oxi de,
cal ci um hydroxi de, cal cium acetateRs cal g um chl ori de, magnesi um hydr oxi de,
magnesi um chl ori de and the |ike. Solvents“such as ~water, acetone, ether,
THF, nethanol, ethanol, t-butanol, dil¥kane, |sopropanol i sopropyl 30 ether
Wﬁ%ﬁﬂk@ﬁ thereof may be used. Crganlc bases such IyS|ne ar gi ni ne,

5ne e n t.hanol am ne,. di et hanol am ne, tronetham ne, choline,
Y SRR R A

guani di ne 1310 @5 defifednsevisusty. Aci-d addition salts, wherever
applicable may be prepared by treatnent with acids such as tartaric acid,
mandel ic acid, fumaric acid, maleic acid, lactic acid, salicyclic acid,

. citric acid, ascorbic acid, benzene sulfonic acid, p-toluene sulfonic acid,

V)

35 hydroxynapht hoi ¢ acid, nmethane sulfonic acid, nalic acid, acetic acid,
benzoic acid, succinic acid, palmtic acid, oxalic acid, hydrochloric
aci d, hydrobronic acid, sulfuric acid, nitric acid 22 1 3 APR 2006 and the
li ke in solvents such as water, alcohols, ethers, ethyl acetate, dioxane,
DMF or a lower alkyl ketone such as acetone, or the mxtures thereof.”

D fferent pol ymorphs may be prepared by crystallization of conpounds of
general fornmula (1) under different conditions such as different solvents
or solvent mxtures in varying 5 proportions for recrystallization,
various ways of crystallization such as slow cooling, fast cooling or a
very fast cooling or a gradual cooling during crystallization. Different

-

20
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pol ynor phs nmay al so be obtai ned by heating the conpound, nelting the“s‘"‘PR 2006
conpound and solidification by gradual or fast cooling, heating or nelting
under vacuum or under inert atnosphere and cooling under either vacuum or
inert atnosphere. The various polynorphs 10 may be identified by either one
or nore of the follow ng techni ques such as differential scanning

-rcal orinmeter, powder X-ray diffracti ptectrosco o segd.itd r obe NI\/R
spect r oscophhe REPSERL invention @%@MGSA g O /ISERE E%( T ’%?e@{eﬁ?nera

I nventg,Qhuis PV WSS cothpisdiblcyBIRR g dopfoundsfdeimiuta (Vill), cont ai ni ng at | east

one of the compounds of the general formula (1), their derivatives, their

15 anal ogs, their derivatives, their tautoneric forns, their stereoisoners,
their geometric forms, their Rol ynmeg ph®, their phar maceut i cal | y acceptabl e
salts, their pharmaceutical | y®accept abl § | vates thereof as an active
.ingredient, together w th pharng icadly énployed carriers, auxiliaries
and the Ilke The pharnaceut | ca fpoRi ti ons of the present invention may
be formulated in a 20 convéiiti Opa fapey using one or nore

phar maceutical ly acceptable carriers.N Thus, the active conpounds of the
invention may be fornul ated for®ral,{ bucchl, intranasal, parental (e.g.,

i ntravenous, intranuscul ar or subc 1 Ryectal administration or a
formsuitable for admi nistration by &, on or insufflation. The dose
of the active conpounds can vary dependiRg egf factors such as the route 25
of administration, age and wei ght of fFatiept, Rature and severity of the
disease to be treated and simlar factorsg Therefore, any reference herein
to a pharmacol ogically effective anobunt of the conpounds of general
fosmula (1) refers to the aforementi 6ABH factors. For oral administration,

or t (6 s bl et
ep %%@eﬂfiapﬁr%d%pﬁ ﬁ aﬁ'@)ﬁ HE%s Jﬁnéd’-’%ﬁb@ st a FQ?{@]TEJ Pd (tl)a ets

or cap ional neans wth pharnmaceuti call g%
accept dérivatiex capize catalystic foragxamnlm F?éfab'@eﬁﬁ’ﬂef(y@r@s?h'ﬁ? R agurm; H't'hﬁl ze
St ar Chtof%&ééhlﬂgw Iraﬁﬂllrﬁgt%q lekehNgrsgﬁétﬁé SRvdnt.met hyl cel | U| 059) fillers
crocryst a I ne | ul ose or cal ci um c% %“%‘ﬂ
I ubr i cants Perigg anm@megbgm §Y@B¢Qﬁ @qugmqg tgpaxhe p%%gssa girahle to
t LT SRy Ok Y50 hﬁﬂé&hlesoéod&@hiddng TARE Fiay t(ee g.,
cspun?rBPéacgr&Pg%g% %E é?%'l%wpg dwet Qy may be coated by ne Q?fg ‘g\eLegt nown
i thead'neved_bqueans36f ¢onepationdl preieqtipg arsuRe. SRS RIEH S I EolesYehe
form 0{3 dj neﬁgm Q)heﬁi?étw QL £, Y/ MESmE, Pleﬁumn%ss O1EY3; @hd th Gragnae
e Ma Wuts lto?ecti% Gr%[!pg ?nn%trégnlfé IS)?ch\eAf‘.lsE Jowa V%’rl Et Q tnse1‘391 For
example, suitable protecting groups for the piperazine group include BOC, COCCi;, COCFa.
i5  The protecting groups may be removed according to the standard procedures.

20

25

21




sui tabl e vehicle before use. Such liquid preparations may be prepare&advuazwﬁ
conventional 1 3 APR 2006 neans with pharnaceutically acceptable additives
such as suspendi ng agents (e g., sorbitol syrup, nethyl cellul ose or

hydr ogenated edible fats); emulsifying agents (e.g., lecithin or acacia);
non- aqueous vehicles (e.g., alnmond oil, oily esters or ethyl alcohol); and

pr eser vat | T6€ protesting rgroipd may tps epybveat By 6 @YBREROARS aéntSGLbl a8 ).
a S Oor

For bﬁl\@gﬁjds 'f&'{lj é) t he conposition nmay take the formo
| ozenges formila %onventional manner. The active conpounds of the

i nventi on kB¢ Mlﬁmmdsl aoft thet presseMarRBARINA mayaeifitalh dreabi %r@yaé ,ﬁ%t A on,

I ncl UsinAg onal, cath ter| zatiQn techni ques or
Forrruwlggadti]&gns P ﬂﬁéﬁ%ﬁ\ég ¢'8¥| A% ws praésé‘ﬁf%ﬁfsqm?r%m {‘edéf@éﬁgﬂssqtmrm of. tge, in

aRpoUFasEpPaUmndsr of thenpnretsemdmenmmnmyrwg prep&émbﬁrbn%d&eﬁuopé%% &% The
conpasdigyons may take such forms as suspensions, solutions- or g‘?ons in
oily or aqueous vehicles, and may contain forrrul ating agents such as

suspendi ngi) sPadot le'EﬂQf taécléayuutﬁ rﬁﬁﬁbé LBEH RAREE SpticAly SLRakdye!l v, the
active i nq;)e%&% " ) owder . formfor reconstitution wth a suitable
vehicle, e’g.; ‘1% ﬁ’?ggteﬂr f%@' iggnds, algagowith (metal retalytemagt bare

conp&mrieyed it the redmnh |pﬁ:libe§a.>’ﬂ@ ﬁl@td?@&t&%%hyﬁb@@hbaluﬁ‘ﬁ‘ﬁtﬁljierﬁtﬂ'ﬁp@? 14 ons

ch it | € ntion e ., .contalning conv Hbnal
ggppgg’? t gj}&; se@{e ﬁ(‘fﬂ{ gg 'l‘%c&‘fybtﬁ‘f? %‘gglfr bgt H@ﬁ' ghpsehinge s(Prifoiplésnbf anasal
" adm rﬁsgwmtng;symheadm (. Haldwin €4, hsetranémrbﬁ%e% 14 8 188{g)ve conpounds of
t he i nventg O&hgrrﬁ%:ﬁ:?g ?nl ent | elivered in the form of an aer osol spray
froma pr s uEST 8 8@5‘?%?‘%@‘56‘?33’?%@38‘“’-‘%8]/ coryentiprahreetbegissiiah assi ng a
i nhalfmieg o dissteréamaric salts witre chipsl @cifs @ cﬂfr@ﬁﬁwrfeé ee @ﬁmmm? %mﬁﬁ&;t abl e
uor one

Pr op@hir@Nhmi digal U oghl 1 uor oreth o e
di chl or ot et rﬁ% I%Egrsoél?' % uge%r'ﬂ "8 Yx a%tEEﬁOW%émayquriabeeswtamy t he
B safetinds Slﬂﬁyaﬂ)&‘a@@nafmymﬁzéanpémhﬁtd%ﬂly\@H\fﬁe fi, Wldh grfol%“@at red
anduph - addifonditds 3780 t? or ﬂ%es%w zed contai ner or nebuli zer ontain
a. sol ution or suspensro AATYR PERIUSH B dhydfelyzing dhe ajeﬂmepi&val eit
E)r e](‘j (e’ra&fBWS shall éEriazt:omers; Racémams](cahdmdﬁmon" wAaey Lﬂt@éc@% GaB4 f:‘ f]gfs '
made Okv)EXRETL % or._use_.in an inhaler i ns ator my
"be fornul at)ed corﬁ:@talr n{) n&b&%isgm% Mgy Pedesalved i ernvanianal methadsench@s . and a
sui t Bgrebi b@ﬁgmob,a-geolgng hhaduahtan&ommc@alts faxmel with chiral acids or
20  chiral bases.

Chiral acids that can be employed may be tartaric acid, mandelic acid, lactic acid,
camphorsulfonic acid, amine acids and the like. Chiral bases that can be employed may be
cinchona alkaloids, brucine or a basic amino acid such as lysine, arginine and the like.

The pharmaceutically acceptable salts forming a part of this invention may be

25  prepared by treating the compound of formula (1) with 1-6 equivalents of a base such as
Lithium, ammonia, substituted ammonia, sodium hydride, sodium methoxide, sodium
ethoxide, sodium hydroxide, potassium t-butoxide, calcium hydroxide, calcium acetate
calcium chloride, magnesium hydroxide, magnesium chioride and the like. Solvents such as
water, acetone, ether, THF, methanaol, ethanol t-butanol, dioxane, isopropanol, isopropyl

30 ether or mixtures thereof may be used. Organic bases such lysine, arginine, methyi
benzyfamlne ethanolamine, diethanolamine, tromethamlne chotine, guanidine and their
derivatives may be used. Acid addition salfs, wherever applicable may be prepared by
treatment with acids such as tartaric acid, mandetic acid, fumaric acid, maleic acid, factic
acid, salicyclic acid, citric acid, ascorbic acid, benzene sulfonic acid, p-toluene sulfonic acid,

35 hydroxynaphthoic acid, methane sulfonic acid, malic acid, acetic acid, benzoic acid, succinic
acid, palmitic acid, oxalic acid, hydrochloric acid, hydrobromic acid, sulfuric acid. nitric acid
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A proposed dose of the active conpounds of this invention, for eitheﬂ 3cﬁ%ﬁ ,2005

parenteral, 30 nasal or buccal adm nistration, to an average adult human,

for the treatnment of the conditions referred to above, is 0.1 to 200 ng of

the active ingredient per unit dose which could be adm nistered, for
exanple, 1 to 4 times per day. Aerosol formul ations for treatnent of the

) graine) in the average adul t human

condi ti eferred to above (e.g.
are p?@:? g?%@ﬁy‘"a?‘?"éﬁ%% §udb as tyatee aﬁl@hﬁﬁt ethe, gtk agetatep gligxanes DMSor aer 0sol
cont Aoter aRyPR JRAGachoridBr BUTRRILAL RErbhe [ nvention. The overall

daily dose with an aerosol w 'l be wthin the range 100 g to 10 ny.
Adni ni st r aPifsrenteRelyraombs snay bet prepared diy| grystallizatiopofiganmoungs of ganegalt i nes,

gi Vi n@rrhala (f)%ﬁ‘ﬁe} &ifferent &rgfltro% RSsSiftfelerit 'sgﬁontéjoﬁ' soivant thirerd9 loryﬂ&

atfinities of conmpoun I'S 1 nventlon he vari ous sero
r 8cepRrepartions @fem{wﬂg&l n@qxsawmd erustalizatipnnsuichi aslisly asalings fastd are

descr¢&ﬁqgh@fr% veRAd Q! b&%ﬁ%g}% &?%\Sﬁn %{\/E%‘ﬁ d-g’siﬁﬂ?a&tn G

" sub-types 5 i) Assay fo |aI S eceptor source :
HunerPHYBeMBS TaaY alsepbe Sbtaned bwmeatuzspywaceq:meourﬂammeimng;ermcompouﬂd a8nH- DPAT

(221 <ditit@lon by Nadddl G esC LAGRY HEkIdor melfing dider vhBulR! & Gl iRgPOUNd

Positive contro ncubati on conditions t1ons
ar e c%tquE'anslﬁndi #Poling MRAGReither@RCYYROT |n¢yt atonspheane. nﬂnemauduswﬁqmas 5 15

A ECRAy %dudQnﬂf"gédAﬁf%ﬁ bC oS!t n?ﬁoref 9P & gttg{: i&{sl %u lc{;fg naraction

is term nated rapi d vacuum tration on
Radi c¥@mnipgt Faloﬂm@ﬁﬁd pawdert erayf idiffragtion; isd@petrtmsnew alsdlld:qulaeedlMR)

cont réﬂecifaédb?idgﬁ RS nﬁ&og&@&{tal n any interactions of test conpound

with the 5HT Inding site erature Reference: 20 Hoyer D., Engel G,
et al . MolAnretheraspest afbthel RigsensfineiAlion eempisesPE afpfaoyacedtsal @ropssitionn  Rat

and %ﬁt&ﬁﬁlﬁg rat MeiEb bAB &5 th&RImpblLIAGN 8 Rk 'Yeha %n"n'lmaeﬁ) WhdiP dél%}ﬂhvéé_nihelr

{I , analogs their derivatives, their tautomeric forms, their sterecisomers, their geometric forms,
" their polymorphs, their pharmaceutically acceptable salts, their phamaceutically acceptable
solvates thereof as an active ingredient, fogether with pharmaceutically employed carriers,
auxiliaries and the like.

The pharmaceutical compositions of the present invention may be formulated in a
20 conventional manner using one or more pharmaceutically acceptable carriers. Thus, the
active compounds of the invention may be formulated for ofal buccal, intranasal, parental
(e.g.. intravenous, intramuscular or subcutaneous) or rectal administration or a fonn su&table
for administration by inhalation or insufflation. ' |
' The dose of the active compounds can vary depending on factors such as the' route
25  of administration, age and weight of patient, nature and séverity of the disease to be treated
and similar factors. Therefore, any reference herein to a pharmacologically effective amount

of the compounds of general formula (l) refers to the 'aforementioned factors.
| For oral administration, the pharmaceutical compositions may take the form of, for
example, tablets or capsules prepared by conventional means with phamaceutically
30 acceptable excipients such as binding agents (e.g., pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose, microcrystalline
cellulose or caicium phosphate); lubricants (e.g., magnesium stearate, talc or silica);
disintegrants (e.g., potato starch or sodium starch giycolate); or wetting agents {e. g sodlum
lauryl sulphate). The tablets may be coated by methods well known in the art. Liquid
35  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
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DPAT, [1251]-1 odocyanopi ndol ol, [3H]-Mesul ergine and ['H]-Ketanseri n? 3EALﬁ*R 2006
Jm . Pharmacol. 118: 13-23 (1985) with nodifications. Schoeffter P. and
Hoyer D. How Sel ective is GR 431757 Interactions with 25 Functional

5-HTI A, 5HT,s, 5-HT,c, and 5-HT, 0 Receptors. Naunyn-Schm edeberg's Arch.
Pharmac. 340: 135-138 (1989) with nodifications. ii) Assay for 5HT1 B-

Mat er i ds: 30 Receptor source : Rat striatal nenbranes

Radi ol %%rﬁ%%trf%%‘d‘lfé%ﬂ%% fditives guicitias rarspondinig agentd {e0gNSorbitol
concensypi orethyl[ lilfoser HyeRodeRaek' & g ing gekotonin - (10 pM
Ref eregggcig)on‘g H_ng : Sergt oni r?%gS Po%‘?tt)lig\?éé@%@?‘g{fymg gg?%?o(ﬁiﬁh 'eFl(%Dba’t i on
conditions (g FAYCHISR voligles Réag+ | Amendr eil,c aily | exfersubr i ethfi0 alsvhaR SnEC!
(pH 7. Beseomtiesiia, AR br prony PRIFOEBERRMadl orLER: Lo 60 m nutes. e
reagtion ISFE)FQ@ﬁtagd'b rapi d vacuum fiTtration on'fg)'gl ass fiber
filters. Radio AEIRItEatigndthe mompoRition imayctake ithe e e named Ne-dryErar ed
to colermolatedinumsvemiodat@anid, ascertain any interactions of test conpound

with the SHﬂIE g.bi nding site. Literature Reference: Hoyer D., Engel G,
et al. Mol ecUraPBifarsqaoupdy of theminventions-maY iRecognitbican & tefrentofy) Rat

o e T RS o bl o
ot coprs e B et A B4 e e
Funct G o5 T A o £ ST S PR T At defmpectbe
s Arch A3 SusRensions, sglggq@g:g(ejgggynwrt ilynarchiduieoas vetiisles, land may contain

formulating agents such as suspending, stabilizing and/or dispersihg agents. Altematively
the active ingredient may be in powder form for reconstitution with a suitable vehicle, ‘e.g.l '
sterile pyrogen-free water, before use. |
15 The active compounds of the invention may also be formulated in rectai compositions
such as suppositories or retention enemas, e.g., confaining conventional suppository bases
such as cocoa butter or other glycerides. . | '
For intranasal administration or administration by inhalation,. the active compounds of
the invention are conveniently delivered in the form of an aerosol spray from a pressurized
20 container or a nebulizer, or from a capsule'using a inhaler or insufflator. In the case of a
pressuﬁzod aerosol, a suitable propellant, e.g., dichlorodifluoromethane
trichlorofiuoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitaole gas anauT
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
25  the active compound while for a capsule it preférably should be in. the form of powder,
Capsules and cartridges (made, for example, ftorp_,ge!atin) for use in an inhaler or insufflator
-may be formulated containing a powder mix of a compound of the invention .and a suitable
powder base such as lactose or starch.
| | A proposed dose of the active compounds of this invention, for either oral, parenteral
30 nasal or buccal administration, to an average adult human, for the ftreatment of the'
conditions referred to above, is 0.1 to 200 mg of the active ingredient per unit dose which
could be administered, for example, 1 to 4 times per day. '
‘ Aerosol formulations for treatment of the conditions referred to above (é.g., migraine)
| I,n the average adult human are preferably arranged so that each metered dose or “"puff" of

_ 35j aerosol contains 20 pg to 1000 pg of the compound of the invention. The overall daily dose

with an aerosol will be within the range 100 pg to 10 mg. Administration may be several
times daily, for example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each time.
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ui) Assay for G6HTy D Materials and Methods: Recept or source : Hurran1@oﬁ%>gm‘5
Radi ol igand : [3H 5-Carboxam dotryptam ne (20-70 G /mvol) 20 Final figand

concentration - [2.0 nM Non-specific determ nant : 5-Carboxam dotryptan ne
(5-CT) - [1.0 M Reference conpound : 5-Carboxam dotryptam ne (5-CT)
-Positive control : 5-Carboxam dotryptam ne (5-CT) 25 Incubation conditions

. React | onsSTar sffigles | 8 T I Ni
CaCl 2,100 0 cﬂh@% %ﬁﬂg ?r'ﬁ?t%for(g'é ‘71\'71@5?53’ tne'“a‘%ge'é‘"?%

ascor B¢ 5%'?‘%99%'55‘9 séa‘?%”d "%0 Wﬁﬁﬁb@@!ﬂgm@aﬁ@adtaur@d%@beémmat ed by rapid

vacuuRadidlgzid mnam%ssﬁié&ar%h@ﬁsSlm@torsla@%@agtI vity trapped onto the
fllters I s determ ne conpar e 0 contro in order 30 to

ertal n terﬁctlons of test conpound with the cloned 5HT, o binding
theﬁ%ﬂy Rebidtance: \Weber C., Schoeffter, Palacios J.M and Hoyer _

D Nbiug{éﬁaqg ahd fif ogy of the 5- HT,o Recognltlon Sites: Radioligand
Bi nding Studies 1 n Human, Pig, and Calf Brain Menbranes.
Naunyn- SchiResapios sgurse AHsmarRiegemiinaht expREseATEO2AS tems) with 35

nodi ficati or SHT2A Materials and Met hods
Recept or s;ﬁt%?éoélagni %ﬁrﬁ%ﬁ?@@#@a fb%?rg'é%l . [3H Ketanserin (60-90
C /mol) FirEl kgand cqpeeadtratiomcdfsrad) on - [2.0 nM Non-speci fic detern nant

:10Ket anser H@ereh&-:-g rmaour%ef@ Bpagonpound : Ketanserin Positive control
Ketanserin 10 Incu on con rons :

Positive control : 8-OH- DPAT

Incubation conditions :
Reactions are carried out in 50 mM TRIS-HC! (pH 7.4) containing 10 mM MgSQ,, 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 de_terminéd and compared to control values in order to ascertain any interactions of
test compound with the SHT1A binding site.

Literature Reference: .

20 * Hoyer D., Engel G., et al. Molecular Phamacology of 5HT, and 5-HT, Recognition Sites
in Rat and Pig Brain Membranes: Radioligand Binding Studies with PH]}-5HT, {3H]-8-OH;
DPAT, {"*]-lodocyanopindolol, [*H]-Mesulergine and [*H]-Ketanserin. Eur. Jml Pharmacol,
118: 13-23 (1985) with modifications.

* Schoeffter P, and Hoyer D. How Selective is GR  43175? interactions with

25 Functional 5-HTya, 5HTqe, 5-HTe, and 5-HT¢p Réceptors. Naunyn-Schmiedeberg's Arch.
Pharmac. 340: 135-138 (1989) with modifications.

i)  Assay for 5HT1B
Materials and Methods:
30 Receptor source : Rat striatal membranes |
Radioligand : {"**(jlodocyanopindolol (2200 Cifmmol)
Final ligand concentration - {0.15 nM] |
Non-specific determinant : Serotonin - {10 pM}
Reference compound : Serotonin
3B Positive controi : Serotonin
Incubation conditions -
25




Reactions are carried out in 50 MM TRIS-HCO (pH 7.5) at room t enper atlut 8PR 2006
for 90 mnutes. The reaction is terminated by rapid vacuumfiltration onto
glass fiber filters. Radioactivity trapped onto the filters is determ ned
and conpared to control values in order to ascertain any interactions of

-~test conmpound with the 5HT2A binding site. 15 Literature Reference: Leysen

~J. E, Ne e : Ma Nogla dur,on P, M [ 3H| Ket anserin:
A Selecti \%@ Triti g{eeg:aﬂegaﬁ%ﬂ“ﬁg:jgggﬂﬁomslwFé@egfigrcog%?%g GQ &% (Mol .
Phar nisoptotergaol BEIPCHbA 601ARMesWThE rREbE iiS @,,ing{;gerdsg)? 6%‘@":3-5]”“ n%y% t@?ftnd

Hurrpha sjfication Review Recep

vt P P c ;
" Pers pe'c;?tt)éiql/essS fﬁ)ﬁ r @t?ﬁs ﬁ%‘q{%@ﬂﬁf ERperlanin thedilterssis detamminsicambeohpada(d/ 4) :

261- eqttrof VaRiE. invVordas i ; ' Met hads: R t
S @%ﬁﬂ%ﬁ% P e e el 3] 851 oMeod ) Wb hecBGhe

(50- 6 ) Final ligand concentration - [1.0 nM Non-specific
determ nant : Serotonin - [100 M 30 Reference conpound : M anserin
Positive control : Manserin Incubation conditions : Reactions are carried

out i HeEuraReRrencRC (pH 7.7) containing 4 nM CaCl2 and 0.1% ascorbic
aci d atHeyer®, f Bhgd &5, Myt STIAANC I rerso, Rhcnabtd Lacuum
Flcrat o 35 ont &0 Yorgd 4 Pritacba i SAL A 241 T: Rbspaniontios he
fi | t df RetsangePigr Braie dMembranespRadidigand Bindihg BORE 29@6[3%9%0&35{1@'-(&!9? in_
aoderDpAT FERNddlk: Y ' Ciyl of test conpound With the SHI2C
bi ndi n 'sﬁ?glf c’ﬁ?atgar a ur}dg%;ﬁ@f@ﬁgﬂérg@e %ds‘é‘ék'gg‘,g"‘ﬁ""%rérnéﬂvmam aci os_
The Bi18di182%(1988) witw madificatidrisgands t o t he Por ci ne
¢ Sc.hoeffter P. and Hoyer D. How selective is GR 431757 interactions with
Functional §-HT,,, S5HT4g, 5-HTc, and 5—HT1 Receptors. Naunyn«Schmiedeberg's Arch.
Pharmmac. 340: 135-138 {1989) with modifications.
5
iif} Assay for SHTqD
- Materials and Methods:
Receptor source : Human cortex
Radioligand : {*H] 5-Carboxamidotryptamine (20-70 Cifmmol)
20 Finat tigand concentration - [2.0 nM]
Non-specific dgtenninant : 5-Carboxamidotryptamine (5-CT) - [1.0° uM]
Reference compound : 5-Carboxamidotryptamine (5-CT)
Positive control : 5-Carboxamidotryptamine (5-CT)

25  incubation c;:-rnm.‘ditions :
Reactions are carried out in 50 mM TRIS‘-HCI (pH 7.7) containing 4 mM CaCt,, 100
nM 8-OH-DPAT, 100 nM Mesuiergine, 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 5HTp binding site.
Literature Reference: '

[

* Waeber C., Schoeffter, Palacios J.M. and Hoyer D. Molecuiar Phamacology of the 5-
"HTi Recognition Sites: Radioligand Binding Studies in Human, Pig, and Caif Brain
Mfembranes. Naunyn-Schmiedeberg's Arch. Pharmacol. 337:  595-601 (1988) with
35  modifications. o | .
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Choroi d Pl exus: Characteri zat ion of a New Type of Serotonin Recognit f'@n“PR 2006
Site. Eur. Jm. Pharmacol. 106: 539-546 (1985) with nodifications. Hoyer,
D., Engel, G, et at. Ml ecul ar Pharmacol ogy of 5HT, and 5-HT2 Recognition
Sites in Rat and Pig Brain Menbranes: Radioligand Binding Studies with

"[3H] -5HT, [3H]-8-0+4+ 10 DPAT, [7251]-1odocyanopindolol, [3H]-Mesul ergine
and [®H - KAsaagéos 8HTHr. Jrnl . Pharmacol . 118: 13-23 (1985) with
nodi f Assay for SHT3 Materials and Met hods: 15 20 Receptor

cat.l
sourc@ fen &Ea'ﬂ?i'e Fs Radioligand : [3H -GR 65630 (30-70 G /mmol) Final

Ilgand conﬂgaé,gtapg&ﬂce HimarcoMkx Non-specific determ nant . ML-72222 -
[1.0 E&‘?Ence compound : MJL-72222 Positive control : ML-72222

Incubat i on QQW%Hé*]Ketmﬂﬂl(Qﬂ@O@@W}rl ed out in 20 mM HEPES (pH 7. 4)
cent ai ni ngp,hgﬂ,ggwdl\gg:e,ﬁ,tangﬁ {?2 @l 60 m nutes. The reaction is term nated
S

by rapid vacuumfiltration on s fiber filters. 25 Radioactivity
trapped ontensRecific detemainant : dl@tlansmlnetﬁ @pabticonpared to control values in

order to R§EP: n ons of test compound with the 5HT3 binding
site. theraturﬁe@é{eb nél kg{aﬂgéﬁ mms S. C. R, Kilpatrick G J.

CharacterlE%%'V‘@wCQIﬂFOSJ-K@aIFMBptors in Intact NLE-115 30 Neurobl ast oma

Cells. Eur. Jm Phar macol . 189: 223-227 (1990) with nodifications. Hoyer

% agd Nei j C. Identification of Serotonin 5-HT3 Recognhition Sites in
b '&‘H@@“B'ﬂ Cm@ﬂ?_*l% Neur obl ast oma Cel | s by Radioligand Binding. Ml.

Phar macol .restions 3 LG8 out tors and the Therapeutlc

Potentlal of 5HI3 eceptorou % agonl g{%l_?-p?:h??’gﬁf)%oo"h feroppratuses for8991) . 28
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.4 binding site.
15

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-
314 (1982) with modifications. _

20 * 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 (1984). '

V) Assay for 5HT2¢
25  Materials and Methods: )
~ Receptor source : Pig choroid plexus membranes -
Radioligand : [°H] Mesulergine (50-60 Ci/mmol)
Final ligand concentration - [1.0 nivij
Non-specific determinant : Serotonin - [100 pM]
30 Reference compound : Mianserin
Positive control : Mianserin
Incubation conditions :
Reactions are carried out in 50 mM TRIS-HCI (pH 7.7) containing 4 mM CaCl; ahd 0.1%
ascorbic acid at 37 °C for 60 minutes. The reaction is terminated by rapid vacuum filtration
?5 onto glass fiber filters. Radioactivity trapped onto the filters is determined and compared to
27




1 3 APR 2006 vii) Assay for SHT4 Materials and Met hods: Receptor sou]rac‘&"fi2 2006
Qui nea pig striatal nenbranes Radioligand : [3H GR-113808 (30-70 G /mmol)
Final ligand concentration - [0.2 nM Non-specific determ nant : Serotonin
(5-HT) - [30 M Reference conpound : Serotonin (5-HT) Positive control
_Serotonin (5-HT)- 10 I ncubation conditions : Reactions are carried out in 50
mM H &ﬁmq Wé‘l7's4‘%\ at, 370C for 60 mnutes. The "reaction is term nated by
rapi dovacuumTr! fr FEEL e G3eertan 2y infesentions |of desf. comprusdcwithithy SHEmped
ont o biRgingisitéers is determ ned and conpared to control values in order to
ascertain any interactions of test conpound with the 5HT4 binding site. 15
Literature Reference: Gossman Kilpatrick, C, et al. Devel opnent of a
Radi of gtk Bhfepd 2. Assay for SHT4 Receptors in Guinea Pig and Rat Brain.
But. J Pharnto. 109: 618-624 (1993). 20- viii) Assay for SHTSA WMaterials

ard I\/E_tlhoB%Z.OSRQleé;M@m apdJr EelaciosiifienBindingrdf iSesstonengier@gre th ihelHorges cell's
! SRl 00 Aol o BBl R BR055 i oy . - ©

Non-speci fic erm na
Ref erri@agelp#Rfiid 539186hi( t1a85) piith rmaetificatisres. Posi tive control : Met hi ot hepin

TR 5 Y B G RS BeSar R0 R A B! oy by RegpantorcSies 60

m nutieRat End RigBrainoMeinbraresni Radistigahy Bitdthg] SURIIEWIth [gm]tgﬁﬁ’i[gm_g% gl ass

HOPCDRAT, {0 R10dSRFARMHdoN, (S} MABRE Gt S (M Ketanseris £ir. vt rarned and
118: 13-23 (1985) with modifications. '

vi) Assay for 5HT3
Materials and Methods:
15  Receptor source : NTE-115 cells
Radioligand : {*H]-GR 65630 (30-70 Cifmmol)
Final ligand concentration - {0.35nM]
Non-specific determinant : MDL-72222 - [1.0 uM]
Reference compound : MDL-72222
20 Positive control : MDL-72222

Incubation conditions : -
Reactions are carried 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.
25  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: _
* Lummis S. C. R., Kilpatrick G. J. Characterization of 5HTs Receptors in Intact N1E-115
: SQ Neuroblastoma Cells. Eur. Jml. Pharmacol. 189: 223-227 (1990) with modifications.
* Hoyer D. and Neijt H. C. Identification of Serctonin 5-HT; Recognition Sites in
Membranes of N1£-115 Neuroblastoma Cells by Radioligand Binding. Mol. Pharmacol. 33:
303 (1988). _
o * Tyers M. B. 5-HT; Receptors and_the Therapeutic Potential of 5HT, Receptor
35  Antagonists. Therapie. 46:431-435 (1991). AR
28
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conpared to control values in order to ascertain any interactions of1taeé'%R 2005
conpound with the cloned 5HT5A binding site. 35 Literature Reference: Rees
S., et al. FEBS Letters, 355: 242-246 (1994) with nodifications 29 1 3 APR
2006 i x) Assay for S5HT6 WMaterials and Methods: Receptor source : Human
-reconbi nant expressed in HEK293 cells_ Radioligand : [3H LSD (60-80

G/ mmofiy 5 Ei_;g@}fdris;.m"d concentration - [1.5 nM Non-specific determ nant
Met hi ot hepin mesylate - [0.1 pM Reference conpound : Methiothepin
mesy| atlateRslsiaridfdetbods:r ol : Met hi ot hepin mesyl ate 10 I ncubation conditions

: Reactions ried Qut jn. 50. TRIS-HCl (pH 7.4) containing 10 mV
MyCl 2, 0.5 R%ﬁﬁﬁ%%&ﬁ"@ﬁmﬁ? Hgtsggaq%ﬁm%ryg'r "®he reaction is term nated by
rapi d vacuuRadioligarat :i{ii] GR1d3808 (070 Ciramof)i | t ers. Radi oactivity trapped
ontgo t he fi‘l_.i}lg[lﬁahﬁggﬁ%%h%iﬁg?eg{@ﬁ%onpar ed t.o control values in order to

ascertain any | onmpound(s) with the cloned 15

ser ot oni n - NoMEpedifindetagniaante Se26tohint(B+HI) W {30 BA8f er ence: Monsma F. J. Jr.,
at at., Mlgcular Conin agd r Lon of Novel Serotonin Receptor wth
Hi gh Affini ﬁef%ﬂ"%"."a?é‘ﬂ?c aﬁifﬁ?ﬁﬁ'ﬁc Drugs. Mol. Pharmacol . (43):

320- 327 ( 19P&gitivexgortims aSerotonirbGHRY) Material s and Met hods: Receptor source:
Human reconbi nant expressed in CHO cells Radioligand » [3H LSD (60-80
C/mmol) 25 Final |igand.concentration - [2.5 nM Non-specific determ nant
;18- Cdntubetionaohdijipasm ne (5-CT) - [0.1 pM

Reactions are carried out in 50 mM HEPES (pH 7.4) at 370C for 60 minutes. The
reaction is terminated by rapid vaicuum filtration onto glass fiber filters. Rad'ioactivity 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,
15 |
Literature Reference:
* Grossman Kilpatrick, C., et al. Development of a Radioligand Binding Assay for SHT,
Receptors in Guinea Pig and Rat Brain. Brit. J Pharmco. 109: 618-624 (1993).

20- viii)) Assay for SHT5p
Materials and Methods:
Receptor source : Human recombinant expressed in HEK 293 cells’ |
Radioligand : [°’H] LSD (60-87 Cifmmo!) |
7 Final ligand concentration - [1.0 nM]'

25 Non-specific determinant : Methiothepin mesylate - [1.0 uM]
Reference compound : Methiothepin mesylate
Positive control : Methiothepin mesylate

Incubation conditions :

30 Reactions are carried out in 50 mM TRIS-HCI (pH 7.4) containing 10 mM MgSOy

~and 0.5 mM EDTA at 37 °C for 60 minutes. The reaction is terminated by rapid Vécuum

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
cloned 5HTsa binding site. '

35 ' Literature Reference;

| * Rees S, etal. FEBS Letters, 355: 242-246 (1994) with modifications
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Ref erence conpound : 5-Car boxam dotryptam ne Positive control: 13 APR 2006
5- Car boxam dot rypt am ne 30 I ncubation conditions : Reactions are carried

out in 50 MM TRIS-HCI (pH 7.4) containing 10 nM My 2, 0.5 nM EDTA for 60
mnutes at 37 C. The reaction is termnated by rapid vacuumfiltration onto
glass fiber filters. Radioactivity trapped onto the filters is determ ned '
and corippr edassaycfopBHIlg val ues in order to ascertain any interactions of

t est cmound(s) with the cloned serotonin - 35 5HT7 binding site. 30

Li t er at{fterzis e Methodsy. Shen, E. Monsma, M Metcal f, P. Jose, M Hanblin,

D. Sibley, nj ression a_5- hydr oxytryptam ne7

Sero!toni% Re@é%?g%ré y tgﬁeﬁgﬂm%f’m@'("%ﬁﬁ@ﬁe%@" H%@%%Q‘i'@-)z(%4. yg The :

f ol | owi ng dé%qcﬁw;aandnﬁ-luusa(sthsesm@otmt hod of preparation of variously

substi tuted g ergl fQrmula (1), according to the nethods
FIRATBEN S QhogfEl 8ls e

descri bed herei ese are by the way of illustration only and
t heref ore sthﬂ—speﬂflCdﬁﬁmmBmMibmebihmés?fa&e [osigawe of the invention.
Commerci al utilized wi.thout turther 'purification. Room

t enper at ure ?% ngéé\@&&%&zéw?éﬂh?ﬁmw&ﬁﬂ?tﬁg points are uncorrected. iR
spectra wer &ostike gontsoin ictBothepih mBsylgtel i d state. Unl ess otherw se stated,
all mass spectra were carried out using ESI conditions. 1 H NWR spectra
were recorded at 300 MHz on a Bruker instrument. Deuterated chloroform
(98 8 Incobationscansidionas sol vent. TMB was used as internal reference

st andar d. hé I val ues._ar ressed_in are reported in pa'rts per
mllion ( Eg;fa%ﬁuasls a"ir% GREe %8 ] THISHC (R 76h sontainin 80 rbMalie 0.5

mul ti pmMe ffor 60 minutbRats3DTC THe @astionas i3l sy t =doubl et
t--triphel ndF ALt ehagdul=qui nt ot , ahzheplg.genptrad_d-aﬁﬁf@d&ghﬁl@f%tgatog ubl e
tripl e@, EP:t ﬂl %rf'et gl ?‘F‘I‘%Vetfai’,l’er’rﬁﬂﬂ ey fillers isyvivtermings ard @ompareetted f or
backgresnt! yakies .in Spder foi ascer@intany MterdBioRs 67 a8 f&ﬁn;?aunagg?n&r%ﬁ.e{ﬁgeﬁatgg e
uggng . di . 9 nm. Chromatography refers to cofu clon

oo R AR AL ng

chromat ogra 60 - 120 nesh silica gel 20 and executed
under nitrogen pressure (flash chromat ography) conditions. Description 1

"N, M_Dim@%lle-héé?én-cgr-ombenzyl )tryptam ne (D)

* Monsma F. J. Jr., et al., Molecular Cloning and Expression of Novel Serotonin Receptor
with High Affinity for Tricyclic P'sychotropic Drugs. Mol. Pharmacol. (43): 320-327 {(1993).

20
x} Assay' for 5-HT7
Materials and Methods:
Reéeptor source ; Human recombinapt expressed in CHO cells
-Radioligand : [PH)LSD (60-80 Cifmmol)
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 lncubation conditions ;

Reactions are carried out in 50 mM TRIS-HCI (pPH 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 controj
values in order to ascertain any interactions of test compound(s) with the cloned serotonin -
. 35 S5HT; binding site.
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A suspensi on of sodi um hydride (9.0 nmo(es, 0.36 g (60 % suspension il APR 2005

mneral oil), washed with THF before use), in THF was stirred and cool ed
at 0 - 5C To this cooled solution was added a sol ution of
N, N-di methyl tryptamine (6.0 moles), in THF, slowy, over 25 15 mn.,

mai nt erature below 10 C. After conpletion of addtition, the
m xt u@g‘%tﬁ% IE?\/\%’é}ﬁ%}to 25 - 30 C. and maintained for 60 mn. The reaction

m xt ureYwahen, HarMonsrah ad. Metdir; P5J6§e?WH§ﬂka Psisky, MolREQEP B tcﬂ—ﬁé{iggr om de

inT nt. of THF) was then added to evvell

R < B et Recbaiap SRR b Biok/CHanC 206

(ExotTﬁﬂomtBZDGactlon) The reactlon m xture was maintained at 20 30 25 C
r furth After | etion of reaction (TLC), the excess of

4. hr
T F was duat'{"? TQ"B\E{'“ Grscmntlﬁésff Beilethad afpeenarationed variously sebstintted and
ext racrdnqxbdﬂdk h)f@ehléfal LM 0, aéaam;ﬁd@%itr@tmhoag%eé eh%guc‘ggﬁe&@%tﬁeed W th

wat er r@e?}ﬂ% sodi um suI ‘ate an evapor at ed un pressure,
bel o#"8YHY S WaKief flesiration quis apdtherefete iyould nplcbe gensteusidutenlimit the

chr orszbpg baphyinksitiesa. 30 % 35 net hanol |n ethyl acetate as a nobil e phase,
to obtain fhe internediate, N, N-D nethyl - 2' - brormbenzyl)tryptam ne,

whi ch was $UBAE¢iRleEPagentspvergrilizad VHﬁ@y gt iprification.yReem tebamsratupst | on 2

1026 féfbﬁétcrz@ZGD °C. Meithy. p%ﬂﬂs%ﬁa@ﬁna&fecmasm §okke Wé}aeéggsﬂ.ﬁ%o{fkg%h& irf " €at ed
wth sg@ { A Ll,ﬁlﬁ ronobenzyl brom de accordin

descroidgats Ynlessebepyss F@Ffﬁdl allmépeetrﬁ;wam@aw eutiusing E5I eahditiops] R, NVR
and ks NMRSSddtE] w&@&*eﬁ&ﬂ%d atBeo 2 %%kérﬁﬁsﬁ&dﬁ@r%%téﬂaﬁd Biordysith

Descri ption Mass ion

> [l Q%QBMM@WW BIROIVEN TP Was- wsad an intarngl raferense38andapg. Chemical -
|05 St rdeb e e A T
2[ | APoreNiRiRes ERe yﬁ?d forthe @mdtlmmr fory NMR sulna!sdsmgigtl bsFhread Singldls
| T A R A
Weeaonprten fnr mqutqqmuamahe. Spdcific
. fotations were measured at room temperature using the sodium D (589 nm).
Chromatography refers to column chromatography performed using 60 — 120 mesh silica gel
20  and executed-under nitrogen pressure (flash chromatography) conditions.
Description 1 : N,N-Dimethyl-1-{2'-bromobenzyl)tryptamine (D1)

A suspension of sodium hydride (9.0 mmoles, 0.36 g (60 % suspension in mineral
oil), washed with THF before use), in THF was stirred and cooled at 0 — 5 °C. To this cooled
solution was added a solution of N,N-dimethyltryptamine (6.0 mmoles), in THF, slowly, over

25 15 min., maintaining the temperature below 10 °C. After completion of addtition, ihe mixture
was warmmed fo 25 — 30 °C. and maintained for 60 min. The reaction mixture was then
cooled to O — 5 °C and solution of 2'-bromobenzyl bromide in THF (6.0 mmoles, 1.5gin 7
mL of THF) was then added to the above well stired mixture, maintaining the reaction
temperature below 10 °C (Exothermic reaction). The reaction mixture was maintained at 20 -

30 25 °C for further 2 - 4 hrs. After completion of reaétion (TLC), 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.

The crude residue was purified by silica ge! column chromatography using 30 % .

35 methanol in ethyl acetate as a mobile phase, to obtain the intermediate, N,N-Dimethyl-1-(2'-
bromaobenzyl)tryptamine, which was identified.by IR, NMR and mass spectral analyses.
Description 2 - 26 (D2 - D26) :
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| - (2- Br omobenzyl ) - 5- met hoxyi ndo[ 3- . Aet hyl - N, N-di met hyf ani ne 387 3 AR 2006

NI\)OI\JNI\)
HI

DS 2-[ r
-[I-(2-Bronpbbenzyl) - 7- met hoxyi ndol 3- yUet hyl - N, N- di net hyl am ne 387 D10
-f1-(2-Bronobend4Q 5- bronoi ndol 3-yl ] et hyl -N, N-di et hyl am ne463 13111
fl-(2-Bronobenzyl)-5-bronoi ndol 3-yQet hyf-N-cycl opropyl -N- 461 met hyfam ne
2 2-[1 -‘(12 Bronobenzyl ) - 7- chl or oi ndo[ 3-yl ] et hyI N, N- di et hyI am ne391 D13 '
-[1-(2-B éﬁ@!ﬁemﬂylle)m&nﬁedatdsl Wé!@l taé&é I t m ne425 D14
- | | adcBrdth@ PME Wddekinre Jeue3b3a i et hyI(%3 ‘éfgr’éyl te&lhi\lquﬁ%- RNSei ne40s

D15 ure described in t descnptton 1. These compounds were identified

2- [ IBY IR, SiMR@bd maet Spbetre bnagsds. Tk Rflowpd s BndLb&d OB Dhdt et hyl am ne405

D16 g jst —
-~ I'-t(2 Br om)benzyl )-7-trifluoromet hyl i ndot 3-yl I et hyl - N, N- di met hyl am ne425

D17 2- [I -(Qesrnpttdmenzyl )-5, 7~di f 1 uor oi ndol 3-yl | et hyl - M N-d| n&gh%)lam ne393
ethyl)-1H 'R

D18 1 rrolidin-1-yl
1- ( 2- [@%?m}éi’%!%ﬂ%'%g yﬂleMthbpm%JaImW)et hyl ) - 1 H-I ndgg7e461 D20
1-( 2- @%nﬁb{éffzsammabénzw&&uﬁ%u{dam J?;nfal Hi ndol g475 D21

2 Bompre 0 o By Py qiw”ﬁm.mmsg:gm e

1- (2
1-
in doI &@23-{1—(2-3ranommh91mmcr5maeg Ry Binkey yi):
o g%%?%“g dol nab ey yHnd 391
o fI omeke omg@gl@-ygqm)é-ﬁhwmmethylamm hyl ani ne3g§ D25
2- E|2 Bﬁdmémd:!)arnﬂpiﬁhmrdmdoiﬁl Hl{ ; ?&PN Mrgknfrl ”F; h%/lhalm) W98/3 D20 o
o - fre era e i ndol e
5 37 T EZI ”%gﬁ?%—é%n ﬁﬁfg-met&yhndol&yl]eﬂ%-la I\P dlmethylammg Y 371
11- ( DR, Ne{1- (&Bmmmpshué&oﬁhhdowwm R{N d%eg& IQﬂﬁJ
1. | t ¥TTTD 0. 10?8 t ak
- ( 'phr W@é}gnﬂobehzylﬁ-metngxytig o&?ﬂrgmr}?N —d;methylamm?as 389) nes e
010 2-[1-(2-8romobenzy!)—ﬁ-bromoundoi?:—yl]ethyl—i\f,N—dlethylamme 463
D1 2—{1-(2—Bromobenzyl)-_57bmmoindol3-—yI]ethyl_—N~cyclopropyl«N- 461
methylamine
D12 2{1- (2-Bfomobenzyi)—7-chlorotndol3-y!]ethyl-N N-dimethylamine 391
D13 2-[1- -(2-Bromobenzyl)-6, 7-d|chloromdol3~yllethyI~N N-dimethylamine 425

D14 2-[1-(2~Bromobenzyl)-4—chioro-?—methylmdol3-yl]ethy!—N N-d!methylamme 405
| D15 2-{1- (2-Bromobenzyl)-6-chloro-7~methyimdol$-yl]ethyl N,N-dimethylamine 405
D-16____ -[1 (2-Bromobenzyl)-?-tnﬂuoromethyhndotS-yI]ethyI N.N-dimethiylamine - 425

D17 2—[1-(2-Bromobenzyl)35 T-d:ﬂuorolndo{S-yl]ethyl-N.N-dimethylamme 393

D18 1-(2-Bromobenzyl)~3—(2-pyrroiidin~1-yI'~ethyI)—1 H-indole . 383

D19 1-(2-BromobenzyI)-5-bromo-3-(2—(pyrrolidin-1 -yl}ethyl)-1H-indole 461

020 1-(2-Bromobenzyl)-5- -bromo-3-(2-(piperidin-1-yl)ethyi)-1H-indole ' 475

D21 1-(2-Bromobenzyl)- (2-(4-methylplperazm-1-y!)ethyl) 1H:indole 412

D22 1- (2-Bromobenzy!)-s-bromo-3-(3-(pyrro!|dm-1 -¥l)-1-hydroxypropyl)-1H- 491
indole

D23 1 -(2-Bromobenzyl)-5-bromo-3-(3—(piperidin-1-y{)~1 -hydroxypropyl)-1H- 505
indole

- D24 2-[1{2-Bromobenzyl)-7-ethyiindol3—yi]ethyl—N,N-dimethylamine ’ 385 .
D25 2-1 -(_2—Bromobenzyl)indo!B-yI]—1_~hydroxyethyi-N,N~dimethylamine 373

‘D26 | 1-(2-Bromobenzyl)-5—bromo_-3-(2-(4-methylpiperazin—1-yi)ethyl)-1 H-indole 490
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furth i fi6d
( ;?@Q?‘g‘irsl;mlrr?nle%p@@nnas (@M THe :rega.ag,n%,gg%, %5%5%4.43- Mass (

20

25  mixture of isopropylalcohol-hydrochloric acid (10 mL) was adde

30

35

100 mL 3 necked round bottomed flask, along with N, N-dinmethyl acet am1(§eA|%316m5
m.), potassium acetate (0.286 mmoles, 0.281 g) and dichloro

bi s(tri-o-tolyl phosphi ne)palladium 5 (0.0143 muol es, 0.01123 g). The
reaction m xture was mai ntai ned. -under nitrogen atnosphere and was heat ed

to 14Q=160 Cwith stirring for 3-4 hrs. After the conpletion of reaction

TLC), €5 Tof dl 2N N-Dimethglantiro LB ff r reduced

g)res)sure. TheRsihg '}y;t \ned gﬁﬁ??ﬁggy@ﬁ@%@?&%m um

chro tLgar pﬁzy usl ng&?& ‘Df fimﬁ% teming (0,286awaolese 0a492ay) s IQIRE it 8

2t f or dOPRELE B neckednraunddootiomeshflaeks didhey widh,| ﬂlf.& e 1? IR NVR and Tmiss

Spect patassif weetite (d'5sd hiidled Go4d £ corrppundﬁ'o éeﬁ@ aﬁcepﬂ'ﬂ%l(é()(ﬂﬂ)-).can be
E)y pof ephﬁlﬁ ?%ﬁéﬁ:" 9hand digbloep aﬁdﬁ{oi-tolylmlsprﬁne)%lrﬁdi range

z) 277

( M-H) o . 2.4 (6H,_S), 3iped yndes pifrogeq. 26

( 2H, n)"?o.sgﬁsl'\%gﬂé a’siga‘rgf’.‘%‘%-“f’r @Hgth sfiring SoiE3-armpb eAter the completion of

2-Ch|Eﬁ%ﬂqqqm)N&k@Hssefhw@ﬁm@@&EMe)w%L R4l Z,é- a] i ndol & - Usichg

essentiallyhéh.gsig pepal procedure descr etg |E’ S0gRleduaedprassisee non-

critical varra |o§%,° %‘f@a‘ﬁ?ﬁ/@fﬂ'@ﬂiWaﬁiiimegahmelumrﬁﬂﬁﬁrﬂﬁtogwhyidgggrﬁdige (O :

76-78'Peifﬁ"§b'eoathﬂacemhsan%ﬂfe%t,tsz&@gtﬂ.égﬁ Jads. Mass (m7) = "ITLIMH) >

10’ H:NNRM|$aH8f79. s & 371%6H_.s)_,. 258 1€ TSR Ind,which was ideqtifie®l ly2H, ),

5.01 (2H, sy, 7.07 “Pefiraisnalyses. fe finel dasirapbempaund of general formu

2- Chi R futhet purified oy i -hy ) 61 Ss0i nd 2,71- dol
L LPreraretm i i o adlibd Syl Mdinc.sn0e o somtiRer . To

hydr IL.dessa anpl e no.
t hi smﬁégér “gﬁfﬁt %%?7%51ﬂ$&t1#é;ﬂﬁsé ¢ofz) opyt guepirol ﬁ.pmgﬁ)@r}; R%ﬁrl?l _c?r%ci d (10
) . S0260.- 2 68e a AvMH I, Rhecihpltate separates out, i ch%was
filtered, washed vvitﬁag)gﬁ}eﬁr? %%H{?ﬁ g’rdtgk/@#'ﬁ-i%g?ﬂan@w(@ﬂ)my >250 (dec).
Exanpl e- 4@2- Chl oro- 11- ( 2- N, N-di net hyl am noet hyl ) - 6Hi soi ndol o[ 2, 1-a] i ndol e
ample e2i:d 2ath . s dissolved in 30 nL ether.
To this ¢ sol utj o?gwggfﬂﬁ%%th%ggewwﬁfﬁ%wlﬁ@1-d]isdolleved in 30
nL ether ¥ ﬁ{%fsﬁ’é}fﬁﬁwve) gRBaerah gehsddure| desedbad ¢ Yxampla Iiear@r geipitate
sepaﬁﬁtcatvmiﬂtiongméiabwédgﬁ\}arﬁggs% vvashead wi th ether and rred: M®rting
ranﬁﬁq{_ﬁ), . 202 - 204 (dec). BivpPEed MelogrmngedQ)L 76-78; IR spectra
(2- N dr FEPRy PER i80NYA46: Btess smiandlah oledyalkdAks Dy - 257 (o,
259 -2.63 (2H, m), 3.12-3.18 (2H, m), 5.01 (2H, $).7.07-7.75 (8H, m. . 8),

!aa () can

Example - 3 : 2-Chioro-11 -(24\!.N-dimethy!aminoet_hyl)-GH-isoindolo[z 1

2N, -alindole
hydrochloride salt

Example no. 2 (236 mg) was dissolved in 30 mL ether, To this clear solution a

d. Immediately a white

precipitate separates out, which was filtered, washed with ether and dried. - Melting range

(°C) : >250 (dec).

Example - 4 : * 2-Chloro-1 1-(2-N,N-dimethy!aminoethyl)-sH-
maleic acid salt
Example no. 2 (228 mg) was dissolved in 30 mL e
solution of maleic acid (90 mg, dissolved in 30 mL ethér + 5 mL methanol) was add
Immediately a white precipitate separates out, which was ﬂltered washed with etha Ed
dried. Melting range (°C) : 202 - 204 {dec). | - "

- Example-5 - i ' l V
ample - 5 : 2-Chloro-11-(2-N,N-d|methylaminoethyi)-GH—isoindb_lo[z,1-a]indole D.L-
malic acid sait | o

isdindolo[z,‘t-a]indole

ther. To this clear solution a

33




malic acid salt 33 1 3 APR 2006 Exanple no. 2 (190 np) was di ssol ved |3rﬁ|°3%2005
nm. ether. To this clear solution a solution of D, L- malic acid (86 ng,
dissolved in 30 nL ether + 5 nL nethanol) was added. Imediately a white
preci pitate separates out, which was filtered, washed with ether and

dried. Melting range (C) : 173 - 176 (dec). 5 Exanple-6 :

2- Chl or o- |&xa@ml¢umczi (196t mg) avasndisstlyed 68D |mBmlwahiba]aan@emon @xal ate

| h To th |
ol uf PRSP O méic 404 el BissBl a8 a6 Ty e BimE irethiand) wedcined s 5 mt
met himoeiiately savbitel precidi@itd separatdscoyt, whichivwas mteee:d Washed wiltp tadramdout

whi CQ %%e@bél gredﬁ(y@shﬁg g#g(PS(ﬁ[ her and dried. Melting range (O 222

I5(2 N, N- di et hyI am noet hyl ) -6Hi soi ndol 0[ 2, 1a]indole citrate salt 15

Exa no. d|n 30 m. ether. To this dear solution
= BPB 61 i Erast i MRS ens e Begp il S ssn oot fralinclogs -
met hanol ) was addgalate $attedi ately a white precipitate separates out, which
\(N320; a te%mﬁﬁé ngg w 9& hmge])t Uv%rs é’l ssolvecglr :negd ml\l/.elaithlep ' é%gigsech(aa? séiut%oSnO-a 152
2- Fl selatioril bf (0Xaft bicidi (rsetrhgl aiEs6106d hy 130 ﬁﬁdﬂﬁé?lﬂ@()hﬂ[r%eﬁ%bﬁ%é§ adlEd. "9

_fpse |aél t he ner al, ocedure descrjbed- in. exanple sone non
2 mfeiplely 2 Wi brotints, SoReaies: ik MIEh s Hemgh MEFRENLHET Ather ande ( O
06- 18fkd. | Rdelﬁrigaﬁnga(‘(cgmﬁz 2&& dec)2784, 1458, 798; Mass (mz) : 295 (M+H)'
; IH-NMR (5 ppm) : 2.3 ZS 2.560 - 2.65 (21-1, m, 3.11 - 3.19 (2H,
m, 5.02 (2H, s)691-777(811n)25Exanp|e-9:

L1 (Bxiinpieli 7ot hylonoioapeim) n)-u?:nem;#%métwyﬂmm%maopz jndele  Using

essentially the general procedure described’in exanpl e some non
critical variatit aegﬂg above derivative was prepared. I\/bltl ng +ange (O

1502- 106; ERampe ﬁbra (éﬁmrﬂg) was Widsovedtih. 30l hd%ethéB o Mis uddF Laution2d1 (MHH)
' solu'\&on g? omj?g acid (133 mg dissolved in 30 mL ether + 5 mL methanol) was added.
!mmedzately a white precipitate separates out, which was filtered, washed with ether and
dried. Melting range (°C) : 150 - 152 (dec).

-

20 Example-8 : 2-Fluoro-1 1-(2-N,N-dimethylaminoethyl)-6H-iscindolo[2,1-alindole
Using essentially the general procedure described -ini:example 1 and some non-
~ critical variations, the above derivative was prepared. Melting range (°C) : 96-100; IR
spectra (cm™) : 2941, 2784, 1458, 798; Mass (miz) : 295 (M+H)" ; 'H-NMR (6 ppm) : 2.38
(6H, s), 2.560 - 2.65 (2H, m), 3.11 - 3.19 (2H. m), 5.02 (2H, s), 6.91-7.77 (8H, m).
25 _
- Example -9 : 11~(2-N,N-Dimethylaminoethyl)-2-methyl-6H-isoindolof2,1-a}indole
Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. Melting range (°C) : 102-106; IR
spectra (cm-1) : 2934, 2761, 1439, 765; Mass (m/z) : 291 (M+H)*; 'H-NMR (5 Oppm) : 2.38
30  (6H, s), 2.46 (3H, ), 2.56 - 2.65 (2H, m), 3.12 - 3.20 (2H, m), 4.99 (2H, s), 6.98 - 7.73 (TH,
m). ' o ' _
Example - 10 : 11{2-N,N-Dimethylaminoethyl)-2-methoxy-6H-isoindolo[2,1-aJindole
Using essentially the general 'procedure described in example 1 and some non-
critical variations, the above derivative was prepared. Melting range {°C) : 140-143; IR
35 spectra (cm-1) : 2903, 2781, 1621, 1459, 769; Mass (m/z) : 307 (M+H) *; *H-NMR (6 Oppm)
34




30 (6H, s), 2.46 (3H s), 2.56 -2.65 (21-1, m), 3.12 - 3.20 (21, m 1 HARR 2006
(21-1, s), 6.98 - 7.73 (7H, nm. Exanple - 10 :

11- (2-N, N-Di net hyl am noet hyl )-2. net hoxy-6Hi soi ndol o[ 2, 1-a] i ndol e Using
essentially the general procedure described in exanple 1 and sone non-
-Critical variations, the above derivative was prepared. Melting range ,(QC

: 140-:2¢40 (6HR s32.8p e 2t66a(2He m)13.13 - IRUI2H2 7#6,13.88 (3H,,5) 19160 (2H, 69, 6.8As §.731 2)

307 (!r\gyﬁ) '); "H-NWVR (5 Dppm) 34 1 3 APR 2006 : 2.40 (6H, s), 2.57 - 2.66

( 2H, ,’?.'13 - 3.21 (2H, nm, 3.88 (3H, s), 5.00 (2H, s), 6.82 - 7.73 (7H,
m . Exanple-11 :

2-B - 24N, . ' Pe=Tpe T l.sql | -ald Usi
cssentoage £ AL o AR T 0 At s 3 R dindoBle fdfindoR. o’
crbtical vdising iesasntidlyecthabgeneral rocsiure eleseribedriaparanthle MRasgesotreanpam 1)

2964, . 2 795: S ) : N , le -12
S e el e RS e e oo B tor it VG e, B 1A

a] i ndo1281 835 passqerit) B3y M+’ gener al procedure described in exanple 1 and
some non- critical variations, the above derivative was prepared. IR
spectra (cm1) : 2926, 1469, 1358, 1169, 793, Mass (mz) : 381 (MtH)';

1H NVIEEXa&iphpaii2 :: @-BrbrhoA1-(@NmethyliN-8¢elbpBapyidinoetyl)-@H4SiGdblo[B )N, 2. 72 -
2480 (2H_ m, 2. 95gimasted” (2H. m, 5.25 (2H, s), 7.06 - 7.32 (7H, ).

Egarrpl e -13 : linddle . T

4- Chl or o- 114dind\Ndsdemtiztlip ytha meneed! prodedatd ideecribdd| in[ exainpdd iMnaied &omds nog-

cri o1 e dehafrdh B FinR BHTANGS e aehyas s SpRIGBRG A28 I 88
2938, 11598793, Mdks (rﬂ!é)453BW£HI“m‘E)NMR3& Dppvy HI0.44-C8 a6 en); 1.82-1.87 (1H,
e g 0b o4t 7l 2 B s ), BH OO L o 5 B0 S b Bl S
ndé- critical variations, the above derivative was prepared. Mass (mz) :
345 (I\g('g}r;ple-ﬁ : 4<Chioro-11-{2-N,N-dimethylaminoethyl)-6H-isoindolo[2,1-a)indole
Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm™).: 2938, 2778, 1469,
1445; Mass (miz) : 311 (M+H)".
20 -
~Example - 14 - 3,4-Dichloro-1i-(Z-N,N-dimethylaminoethy!)-BH-isoindolo[z,1-a]indqlg..h,_‘.
Using essentially the general proceduré described in exémple 1 and some fion-
critical variations, the above derivative was prepared. Mass (m/z} : 345 (M+H)".

25 Example - 15 : 1-Chloro-‘l1-(2-N,N-dimethylaminoethyl)-4-methyl-éH-isoindolo[2,1-
aJindole '
Using essentially the general procedure' described in example 1 and some non-
critical variations, the above derivative was prepared. Mass (m/z) : 325 (M+H)".

30 Example - 16 : 3-Chloro-11-(2-N,N-dimethylaminoethyl)-4-methyl-6H-isoindolo[2,1-
alindole '
Using .essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. Mass (m/z) : 325 (I\II%H)+ . '

- 35 _Examp!e-ﬁ' : ‘_l1-(2-N,N-Dimethylaminoethyl)-4-triﬂuoromethyl~6H-isoindo!o{z,1-'
ajindole ' ' '
35




25 Example -15 : | | 13 APR 2006
1-Chloro-I1-(2-N, N-di net hyl-am noet hyl ) - 4- et hyl - 6H i soi ndol o[ 2, 1- a]i ndol e
Usi ng essentially the general procedure described in exanple |I and sone

non- critical variations, the above derivative was prepared. Mass (m z)

325 (MtH) ' . 30, ,Exa

3- Chl or o- 11- ( 2YRNEL I%SRBF%M% fenarslyprpcedure deprdled. |rsgxam@ieol 2nt saendan-e

Usi ng  essariticaialdrintions tgeassel devaseivmiLprdsser! hﬁ‘éis'ﬂ% X%H@gﬂ ﬁ/é and some

non- critical variations, the above derivative was pare Ss (mz)
325 (M

Il - ((2 NFDI\PS"P@?%gam%-&WW - R‘ﬁ"fN'ﬂtS'r‘Qihﬁtanymﬁﬁyl)ﬁd‘l -isoindgiof2 1-ajindoto| e
35 1 3 APR 200siklyi e¥@eRfatgNtheagdnerd Nero8eNfE %‘es \lj%)?a 8¢ IBgdsdlle non-

exanple | and sonme non- critical variations, rirvative was
pr epar ed. crq(;ﬁglquqﬂtagl)ws mg@W%nvat|gm|meparge Melttng range (°C) : 84 - 86; IR

2,4-Difl efl'é l(?n(l 2) '\éé*‘ld LB h‘YAS%mT g8 %QQ/&J, ér%lal:‘_ %@f ﬂ%l OLMQ ?{rlqﬂcﬂ)’l”g)o : .38

Usi ng essentlal géneral proécedure d exa

non- cri t(ﬁblam)v%l% at216c3r(§H the3.89 e\ TE@H, v 5.22 (Wss)ps.epared sMelhi)i ng range
(C : 84 - 86; IR spectra (cm) 2941, 2784, 1458, 798; Mass (mlz) : 313
(MH)' ;3 "H-NVR (8 Oppn) : 2.38 (6H, nm), 2.55 - 2.63 (2H, m, 3.09 - 3.17
(2H, 1Ry, %camalqzma s J11-(8-FBrolidin-18yl¢thiy)-6H-isolfd dis[yphfindoi&9 ‘

11-(2-Pyrroli l,ndol o indol e Using essentially the
genéraryproceg" é%@t%gdhg:{;@;@g %@%é §%ﬂ?§ n'Bnexaé‘?HI?lké‘PdVW%tﬂoﬁns
t he above:nﬂmilwat[m vihe qhwaadefﬁahMWas Wepe@e élling &%\/R(Qg b - §@Bﬁira

gcg}gl ) 1. gg%'ﬁf 132%%%?330% 1%&("@&?'\4‘%’% (ﬂﬁgg éo%%ﬁ)(z NMR (6502@1112114795)

7.10 - 7435 (@Hm)njzssl@@ g, 2.78Q 2.82 (2H, m), 5.28
2- Br go 'l -(2-pyrrolidin4- gilﬁétrﬁyl )-6HIi S(OI n(r:Inc))'I o 2(21Has]) 7r'u‘!I(())I gsﬁsﬁsﬁgm)'
i a

essen 1y the general procedure described in exanple 1 and sone non-
critical Examipt i 205, 2tﬂmrr&bﬂVQZW#oﬁEM-VQIéQﬁﬂz-BFﬁBan%]o [Yass] f"‘{gé ). :]381
a

Mt 20 Ex | e-2 d |)-6H4 d dol
SJSI nH)g essenti ‘Pefﬁieré‘éﬂé%éé %ﬁg'r@:hd’l‘&p“@ Hésﬁ‘ﬁ%"g@‘)’l‘ﬂ %‘;%P?hg an@mq:m:mgn? ©

non- critical variations, the above derivative was prepared. Mass (m/z) : 381 (M+H)".

20 Example-21 : 11-{2{Piperidin-1-yl)ethyl)-6H-isoindolof2,1-ajindole
Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. :
Meltmg range (°C) : 102 - 104; IR spectra (cm ) 1 2929, 2840, 1455, 1162 Mass
(M/z) : 317 (M+H)* ; "H-NMR (5 Oppm) : 1.44-1.52 (2H, m), 1.60-1.66 (4H, m), 2.38 - 2.43
25 (2H,m), 2.64 - 2.76 (6H, m), 5.28 (2H, s), 7.08 - 7.73 (8H, m).

Exampie - 22 ;. 11-(2-(4-Methylpiperazin-1 -yl)ethyl)-6H-isoindolo[2,1-aJindole
Using essentially -the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. R spectra (cm™) : 2937, 2803, 1634,
30  1455; Mass (m/z) : 332 (M+H)".

Example - 23 : 11-(3-(Pyrrolidin-1-yl)-1-hydroxyprop-1-yl)-GH—isoindolo[2,1 -alindole
- Using essentially the general procedure described in exampie 1 and some non-
critical variations, the above derivative was prepared. Mass (m/z) : 333 (M+H)" .
35 Example-24 : 2-Bromo-1 1-(3-(p|per|dm-1-y!)- -hydroxyprop-1-yl)-6H-isoindolo[2,1-
ajindole
36




critical variati ons,‘ t he above derivative was prepared. Melting rangé 3(%5”? 2006
102 - 104; IR spectra (cm ") : 2929, 2840, 1455, 1162; Mass (mz) 317

(MtH " ; "HNWR (6 OQopm : 1.44-1.52 (2H, m, 1.60-1.66 (4H, m, 2.38 -

2.43 25 (2H, m, 2.64 - 2.76 (6H, n), 5.28 (2H, s), 7.08 - 7.73 (8H, n).
Bxampl e-22': 11-(2-(4- Met hyl pi perazin-1-yl)ethyl)-6Hisoi ndol o] 2, 1-a]i ndol e
Usi ng essentﬁ'ﬁbéye‘st hetgﬂer}ﬁr al _prqocedure described in exanple 1 and sone

non- critica oSt G e g vRIogRdure, desaribeddr example ddand Roseentna
(cm') critiggd/aria®kBR3thelddde dedlathvé s Prisied ads im/ Wif Exanmpl e - 23
11-(3-(Pyrrolidin-1-yl)-1-hydroxyprop-1- y?) - 6H-si gno%%% 0 -‘al i ndol.e

Using essentially the general procedure described in exanple 1 and some non
E:R/:'l- tyl) IcafEXBaSIH!Jle 225 ?}2_5;—%EMNMQWEMiN@éthVI%Mﬁylml-ﬁ%iﬁ'djoloff?ﬁﬁ]i,ﬂazlé) . 333

2- Bromo- | | - (ﬁgs,@ YUY, tHe \general | Rrasesiipnriessrited i esamplsol ratel sprde lnon-

aj i ndolaitied varidioABRhad GB6v aeAeatRe WRRtralated t sqtﬁﬁ@ﬂ ure descri bed
in exanple 1 and sonme non- critical vdéer?diaat i Om?]% '?t?g%"qﬁ‘ﬁi vative was
prepared. Mass (mlz) : 425 (MtH)'. Exanpl e-25 _

11{ 2- N,AxaDipiet 26/ |: atrl {28 03DihfetRyIBMin S thy8RI eyl e-ds Gl A e
essentially L;She gener.a‘lyeﬁ)rocedﬁjr'e éesmbeé@?n @x@nhﬂl‘q&g%?siﬂgg on-
critical varigtd GRENtak the, generl procsdurecdessabest i axamipleVhend( sdmd nor305,
(VM) * critical npiiations, 26e above derivative was d. : y

11- (2-N. N Di'et hyl am no- | - hydr oxyetnyl y oot e\ s 33 M ol e Usi ng
essent ;I l'y the general procedure described in.exanple 1 and sone non 10
criti céxample 27 onb1-(2-NN-DineehylShincatnpps-Wth RO ( . 293
(MH) Examh% oo lethyl WF4 théXy -lﬂnd%ffJ Airfibie

|- (2-N, N- Di et Ry P Frilyethey, epneralprarsdyre slgsrekadhitoriample- tenddstime nidsi ng
essent calida)variations tex abover derRavewaSs pfabhlagd Mda : Sofe non-
crigical variations, the above deri vgftéli)ve was [S)?ﬁeﬁ%gfgg? W/ﬁ'ﬁs (mz) 307
(MH) " . 15 Exanple - 28 - o ' _ _

2- Br onBaampl2--198N\: cﬂ-Bwrhvmqum-Huhéthﬁldmimtﬁﬁ%ntigoﬂfﬂd[EOlgé.]ﬁmol,kg‘I ng
essenti al | yugmg & Qg{iq]l pols ocedure desgrl bed in exanple | "ahd sone non
critical variarions 1q¥eMgo8%erakPioredure deserbed, i rasenle Maond (stne) nass

( M+H) ' critical variations, the above derivative was prepared. Mass (m/z) : 355 (M+H)".
20 Example - 29 : 4fBromo-1 1{Z-N,N-dimethylaminoethy!)-6H—isoindolo[2,1-a]indole
Using essentially the general procedure described in example 1 and some non-

critical variations, the above derivative was prepared. Mass (m/z) : 355 (M+H)".

Example - 30 : 4-Fluoro-11 -(2-N,N-dimethylaminoethyl)-GH-iéoindolo[2,1«-a]indole

25 Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. Mass (m/z) : 295 (M+H)".
Example - 31 : 2-Bromo-11-(2-(4-methylpiperazin-1-yl)ethyl)-GH-isoindolo[z,1-a]indole

Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared, Mass (m/z) : 410 (M+H)",

30 ¢
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410 (M+H)'. 37 1 3 APR 2886 ohaj nsy Ri.

20 Exanpl e-29 4-Brono-| 13 APR 2005
| - (2-N, N-di net hyl am noet hyl') - 6Hi soi ndol o[ 2, 1-a]i ndole Using essentially

t he general procedure" described in exanple 1 and sone non critical

vari ations, the above derivative was prepared. Mass (m'z) : 355 (M+H)'.

Exanpl e- 30 4-Fl uoro-1 . -

| - (2- NOhaidigret hyl am noet hyl ) - 6H i soi ndol o[ 2, 1-a] i ndol e 25 Usi ng essenfall

th I1i 0 .35 e genera procedure described in exanple 1 and some non-
critical W&?R‘é‘(‘ﬂ&gg‘,egﬁf@@ﬁﬁﬁ@%&i vative was prepared. Mass (mf z) 295

(MtH) " . Exanpl e-31 ‘ Ry '
2- Brono-11- ( 2- (4- et hyl pi perazi n-1-g}) et hyl)-6Hi soi ndol o 2, 1-a] i ndol e .
Usi ng essentially the general gproggflure Mesgribed in exanple 1 and sone
non- critical variations, thelabove/d®¥ivative was prepared. Mass (n z)

i Arsfconpound of the general formula
atiyBs, its analogs, its

ynorphs, its pharmaceutically
# either hydrogen or linear or
%, R7, Re, Rg, Ro, Rr and

(1), Rs General Fornula:(
tautonmeric fornms, its ster
acceptabl e salts and sol 8
branched (G -Cz)al kyl; "R1, _
R12 may be sane or different I ndently represent hvdrggpn, _
hal ogen, _perhal oalky_|s, am no, sulstitwsed or 70 unsubstituted groups
such as linear or branched (g }ﬁ).@gr}n@ei[q%&? SZLFK)C/: oa;l:g: i<o§<§/j A

ilZ) al_éc/)xg,‘ cycl Q%ﬁCS- C7) al koxy, aryl,
“het er dByHFYHativagtits aarlaoxyils tauanyric mwt,mmmgmﬁp,imwﬁ&@%aﬁg no,
yl,

10

156

20

25

o g S S\ es, i moal Kyl Al koxyal kyl
al kyl ?'"%‘ﬁ’&@éﬁ"ﬁlyﬁwmQfd'ﬂ&@ﬂqlﬁxqﬂcamﬂr@ﬁef)bmwl am no, carboxylic
“R1, Rz, Rs, Re, Rs, Rs, Rz, Rg, Ry, Rio, Ri1 and Ryz may be same or different and each |

independently represent hvdrogen, halogen, perhaloalkyl, amino, substituted or }
unsubstituted groups such as linear or branched {C;-Cyglalkyl, (Cs-Crlcycloalkyl, (G- |

- Cpelalkoxy, cyclo(Cs-Crlalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaralkyl, |
acyl, acyloxy, acylamino, monoalkylaming, dialkylamino, arylamino, diarylamino, |
aralkylamino, - hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl,
alkoxyalkyl, alkylthio, -aminccarbonylamino, dialkylaminocarbonylamino, carboxylic |

N fsa.. :

acid and its derivatives.”. - \ B




15 acid and its derivatives. ". 20 25 1 3 APR 2006 5 10 15 20 25 30 38 ARf;2006
and R14 may be sane or different and each i ndependently represents

hydrogen, substituted or unsubstituted groups such as |inear or branched

(C -CA)alkyl, (C3- C1l)cycloal kyl, (C3-C7)cycl oal kenyl, bicycl oal kyl,

bi cycl oal kenyl , aryI aral kyl, optionally R13 and R14 along with the

nHron1Mo onna3 5, 6.0or 7-nenbered heterocyci rin
wher oifH gV BAS o ditereBt 884 Bhel! KHEPaTIETly TERFsRaeheam. one.
tvvg Ofsubbtrtel%d dpumsebﬁﬂmda gfouy adguctfl wagegemr%hmi? (Ca-*s:am&ymgrﬂrabovg
is an |n er rangln rom era e-carpon

o hai nAgvElopkyh s aﬁvqg@ﬁ%ry?rmqupéwf Bicasioa bt e Sl drdgraeRa, Ca
C?WDOlf;\d R‘&%ﬂj’r@l\ﬁlfh q[hﬁ it dy emat??]w rﬂuy%}m ) SS$|53Cﬁ@d7—frﬁQﬁbérhﬁ itedRygiensi sti ng
(0] e am n SOI
S5 i G- Eheiedn Rerraimias b Raen subsisd. 3R odnisie by 637 g diree
ﬁ ghl ththbIb]bdrﬁd s %dﬁ:tmhuétammg"hyé alefﬁalddlaaevm@ﬂho[ 2,1-a]indole

ro ori
Y Chi CPoR1an Sgr NABRAG TR drton B ATl 0t i 677997 RPINSIEN Tl e ¢

aci d- gapresents may be ejther finear or branched.
"2-Chl oro-11-(2-N, N-di net hyl am noet hyl ) - 6Hi soi ndol o[ 2, 1-a] i ndol e D, L-nalic

acid salt; 2-Chloro-11-(2-N, N-di met hyl am noet hyl ) -6Hi soi ndol o[ 2,
10I-a]indo|e oxal ate salt;

2- Chl oro- 11- (2- N, N-di net hyl am noet hyl ) - 6H-i soi ndol o[ 2, 1-a]indole citrate

salt 2-Fluoro-11-(2-N, N-di net hyl am noet hyl ) - 6FFISOIHdO|O[2 1-a]indol e;

10 2-Chloro-1 1-(2-N, N—dlethylanlnoethyl) 6H—|50|ndolo[2 -al] i ndol e

citrate salt; )
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2-Fluoro-1 1-(2-N, N-di et hyl ami noet hyl ) - 6Hi soi ndol o[ 2, 1-a] i ndol e; 13 APR 2006

2- Chl oro- 11- (2- N-cycl opropyl - N- net hyl am noet hyl ) - 6H i soi ndol o[ 2,1 -a] i ndol e

citrate salt;

2- Fl uoro- 11- (2- N-cycl opr opyl - N- net hyl anmi noet hyl ) - 6H i soi ndol o[ 2, 1- a] i ndol e;

15 20 25 30 35 40 11 (2 N,

N- Dﬁ%\ | am noet hyl ) nmet hyl - 6H i soi ndol of[ l-aJindole; | I-(2-N,
r%’m?r-fﬁsé\t:wﬂmgzo Aaimoh, wiich ssslastad fegm the anoup ggngisting of:

Br orrm1421%@%&@!&&.%&@?3-89&&&%&5[@htd jinQbtadol o[ 2, 1-aJindol e;  2-Brono-1
(2- N.net ryl N—c | opr opyl am noet h éflym 6F- 1 soi ndol o[ 2, 1- aJi ndol e; 5.

Chl o?& imethjaniReaow-f HIUZFrHIGPKT 2, 1- adi ndol e;
anir%r@ 111 %-l(l R Mrﬂ&r%hﬁiﬁm%ﬂ?rsmﬁmet()[z (ithllnﬁelé}wrﬁh?on%— ahjgndol e;

| or o- i met an noe H-i soi ndol o] 2, { alJi ndol e;

o
Chl o?&hiO"T 1(12(2rxN N@mﬁmm@ﬁetﬁ&ﬁﬁqum&ﬂmhndeﬁmglsicrﬁm #q2, 1- aJi ndol e:
ghhl omnﬂamwﬁ(zbh W@lﬁ%&%:ﬂ%%? Y-6H- .&yﬁ%ﬁétf_fh %Hdb%%@%élﬂgoldls%ﬂ i ndol e; 10

loro-11-[(2 N-acet yl am no) et h 6H1 sol nddl o] 2, 1- aJi
| : 2-Chloro-11- (2 N N- d:methy!amlnoe yl)-6H- lsomdolo[2 1-a]lndole oxalate salt;

Chl omrﬂélmh(ﬁ(zbﬁ nﬁa.m@t%;ﬂﬁbahwam&;m )ﬁya]%lesé?frélg‘&hﬁ[ 2,1-a]indol e;
Chloroll[I -N net hyl'am no) e oam 06H-|30|ndolo[2 1,
do# giuoro- -(2- N N-dimethylaminoethyl)-6H- |50|ndolo[2 1-ajindole; .

dOz—Umc[rE)Zﬁszf@Wle tmama.s'ézﬁw éﬁ?som%my.aghh&a%m&m 2,1-a]indole: |

n
0
2N|\|—D|rretd§ am noe trifluorone H-|50|ndolo[21a]|ndole
2

42H49rerd 2N, tﬂ*{l@hwam@nmmﬁ &mnﬁ@leﬁhyla Jiogaleii soi ndol of 2, 1- a] i ndol e;
( ZZBﬂlerHHCYQIN-é?Mgﬁ-bBﬂ-& h@ﬂ’iﬂlé‘ﬁihﬂ&ﬁ&l?é@uéﬁuﬁ&lé@ﬁoi- indot Io citrate salt;

| -

Brom)llé ero ﬁ/ Iﬁﬂzl 6H1soi ndol o[ 2, 1-a] I n

( 2- (PFpEre-diteN-gydenrapyhN-gathviasninersimdy & Hsaind 3i%ealindole;

11 - (2-(4- Met hyl pi perazin-1-yl)ethyl)-6H1isoindol o] 2, 1-a]i ndol e; 20
1-(3-(Pyrrolidin-1-yl)-1-hydroxyprop-1l-yl)-6Hisoindol o] 2, 1-a]i ndol e;
-Brono- 11- (3- (pi peridin-1-yl)-1-hydroxyprop-1-yl)-6Hisoi ndol o[ 2, 1- aJi ndol

e;

.[>.

d

o

2
| -
4-
3,
1-
3.
3-
3-
n
3-
3-
al
-

1
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| i cOi i . 113 APR 2005
' ani - dole; 1

-(2-N, N-Di m et hyl am noet hyl) - 4- et hyl - 6Hi soi ndol o[ 2, 1-aJi n :
Il.l( (2.2NN1 N- Di m;nt hyl gm’ no- | - hydroxyet hyl ) - 611 soi ndol o[ 2, 1- a] i ndol e; s
11-(2- N, N-Di met hyl am noet hyl ) - 4- met hoxy- 6Hi soi ndol o 2, 1-a] i ndgl e; I
2- Br om)il 1- (2- N, N-di net hyl ami noet hyl ) - 6H-i soi ndol of 2, 17 a] i ndol e; 4-Brono- |
-1 -(2-N, N-di met hyl am noet hyl') - 6H i soi ndol6|c_)£ 2,1- aL| jnglolze,l_ 21 ndol &;
g Elr g?nr)?Hl@t-'Q'g{nHzrﬁén@w%‘jf@éﬂﬂé%ﬁﬁewgPjiﬁqi'ﬁ‘iﬂ?é&gHﬁir‘gg{e!’hdoI o[ 2, 1-a] i ndol Ie I
and its Js1t' ér’é@l'ébﬂ%thﬂ?fﬂinmﬂwlbﬂ-mwm' Ms@ﬁﬁ&ﬁptp@p,do:gé;zophg; irr?icgﬁt ically
corpri oing ot o2 AN die TRt s BRBlEF A e car 1 o . i1 ent /.
oX0 o) P it Somabhegoma iyt g < o

: ' S rivatives, 1. ; !

fC mundé%mig?fs-d‘lsht(%Plté'g—iG?S%%%'?qeihyg%wpebf%?'ﬁ‘ﬂ'}dcﬂ%;s N-oxi des, its -
pol yror Pt Dichtoso-1HarhbedimetnddrhinosthpeHaiRiciath HSa]in@bles 0l vates. 41 1

Cobr et 1R TRRRN e BRI I RS Mo raipetiol ut on O
sus pensPig- ﬁg?euth&bireéthauminﬁeﬁtye%demwlsﬁ@rirﬁiuo;&gﬂg}a?ingg@? qop mitiple
w1 e SR KRS mBaRO Aesareioraie d- Andai m 3 f or
gbepar i ﬁ_tP‘H%re'r1_c1ai€%1h{-meﬂﬁd-hkb@mémitnwcﬁgwﬂgm%ggisﬁﬁiﬁﬁ%ﬂ&gg}%‘%l]ﬁwgéle%’n S aima
def | [‘ﬁSSJtG}éfgﬁgmé\m@regwgé}%gfﬁ%ﬁﬁ,% ehpxy-8HHRoIndaio[Zealinsalen activity is
e -l pemetinfamincaty(13 vmdido Plsirtof fzphfgermnu act ur e o
2 m%f%é&ﬁgﬁ-ﬂ%@%ﬁ@ﬁ%ﬁ&ﬁﬁ}%ﬁ%g %&E%Ee’ifif’gbps" Plfdeited. 15 8. Use of
a._conpolniE-HeN-Die yteraino @l idommethy-61 . SBR[, R&HAP! event | on of
i ni cad 4-Difiuoro-1 1-(2fN.N-dimethy[aminoethyl)—GH-isoindolo[2,1-a}indole; '
' 11-(2-Pyrrolidin-1-ylethyl)-6H-isoindolof2, 1-ajindole;
2-Bromo-11-(2-pyrrolidin-1 -ylethyl)}-6H-isoindolo[2, 1-ajindole;
11-(2-(Piperidin-1 -yl)ethyl)-6H-isoindolo[2, 1-ajindole;
11-(2-(4-Methylpiperazin-1 -ylethyl)-6H-isoindolo[2, 1-a)indole;
20 11-(3-(Pyrrolidin-1-y1)-1 -hydroxyprop-1-yl)-GH-isoindolo[E, 1-ajindole:
2-Bromo-1 1-(3—(pipen‘din—1~yi)-1-hydroxyprop-1 -yh)-6H-iscindolo[2, 1-ajindole:
11-(2-N, N-Dimethylaminoethyl)-4—ethyl-ﬁH—isoindofo[z, 1-alindole;
11-(2-N,N-Dimethylamino-1 -hydroxyethyl)-6H-isoindolo[2, 1 -ajindole;
11 -(2-N,N—Dimethylan'ginoethyl)-4-methoxy-6H—isoindo!o[2, 1-alindole;
25 2-Bromo-11-(2-N,N-d imethylaminoethyl)—6H—isoindd!o[2, 1-alindole;
4-Bromo-11-(2-N,N-d imethylaminoethyl)-6H-isoindolof2, 1-a]indole:
4-Fluoro-1 1-(2-N,N-dimethy!aminoethy:)-_sH-isbi'haolo[z,1-a]indo|e;
2-Bromo-11 -(2—(4-methyfpiperazin—1-yl)ethyl)-GH-isoindolo{Z, 1-a)indole; and
its sterecisomers, its N-oxides, its polymorphs, its pharmaceutically acceptable salts and
30 solvates. |

3. A pharmaceutical composition comprising either of a pharmaceutically acceptable
carrier, dilueny/s, excipient/s or solvates along with a therapeutically effective amount
_ ofa compound according to Claim-1, its derivatives, its analogs, its tautomeric forms,
35 s stereoisomers, its geometric forms, its N-oxides, its polymorphs, its
pharmaceutically acceptable salts, or solvates.
41




condi tions such as anxiety, depression, convul sive disorders, 13 APR 2005
obsessi ve- conpul si ve di sorders, mgraine headache, cognitive nenory

di sorders, ADHD (Attention Deficient Disorder/ Hyperactivity Syndrone),
personal ity disorders, psychosis, paraphrenia, 20- psychotic depression,
mani a, schi zophreni a, schizophreni form disorders, w thdrawal from drug
“abuse, p?{]i ilgattacks, reproduction, glaucoma, sleep disorders and al so

di sor dér & 2LEPEEHECA! \GoptPosiicR Accordinthte RliaimBorin Keatbrinr of artabled). cdgsaleof a
conpound pavder dbsR@ek NsuphakiBriks| i : ' njitive

i npai rment 25 afl&@ot helrﬁbneur"cl)agég%rﬁ%;%tl%\ég'aéﬁgé%ﬁg n*e%(ta&gﬁz égﬂﬂxgprgd
_di sease, "PaPRPIFNGIH neidnultipladepgoits. s chorea. 10. Use of a conpound as
claimed in aiml for the treatnent of certain A (Gastrointestinal)

di or%r such as IBS (lrritable bowel syndrone) or chenotherapy 30

i nduc P& compoundsef generak: fnrmelin ). ;as. definednip Claim-0l @ & Bhdrmacegtieas

mor bi di t YoipdsHen hghéﬁ%ﬁﬁmﬁhﬁé?&'pf&ﬂéﬁﬂgtrﬂgdi%iﬁéﬁ§ weight. 35 42 1 3 APR

2006 12. Use of a radiol abelled conmpound as clainmed in Claiml1, as a
di agnostic tool for nodulating 5-HT receptor function. 13. Use of a

conpodd Uz 6 sbrimslindNorChér ' Isna@ddnel Wi ¢Bi 155 Lie- upt ake 5
i nhi bitor, and _/Iﬁ?rh a f%ar ﬁﬁleﬂ%@ggcpgqgcgg%ggﬁ eélglzg?g ?'Jr;gr lrmaggutica|
conpound 8PP @se fgfinedo inm@lainm-3 ) for jthes twatrientt whers, ai thedaltidogs -54HTS

t 40t onmer h@lét@ﬁiﬁ%ctivigt@dééi!?ef&m sonmers, its polynorphs, its pharmaceutically
acceptable salts and its Pharmaceutically acceptabl e sol vates for
preparing.a nmedi canent. 10 15. A nethod for the treatnent and/or

pr ophyl. avise d¥fa cInpgoiupal e S ' sive di sgrders,
bbsessi v fg%@si“fe GescRied R et for e ABbliREkre of KG Gollof e

bt apef eFrvEsHOmEF ichinieal conriiens far/whighp er seledtive tagtiGy oar SHE) |

di sorders;
per sonal tdcepttirs BrigcRed psychosi s, paraphreni a, psychotic depression, nania,
schi zophreni a, schizophrenifom disorders, wthdrawal from drug abuse,

pani c attacks,
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, obsessi\ie-comp'ulsive
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, reproduction, glaucoma, sleep disorders and also

~ disorders associated with spinal trauma and for head injury.

9. Use of a compound as claimed in Claim-1 for the treatment of mitd cognitive impairment
25 and otherrneurodegenerative_ disorders like Alzheimer's aisease, Paﬁcinsonism and
Huntington's chorea.

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

11. Use of a compound as claimed in Claim-1 fo reduce morbidity and mortality assaciated
with the excess weight.
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reproduction, glaucoma, sleep disorders and al so disorders associ at 633\/@%312006
spinal trauma and /or head injury which conprises admnistering to a

patient in need.thereof, an effective anount of a conpound of general
formula (1) as clainmed in daiml. 20 16. A nethod for the treatnent and/or

prophylaxis of mld cognitive inpairnent and other neurodegenerative

di sori@Usel otka AldidighdRE Sorfd S ki nsgni smand Huntington's chorea

whi ch conBr%EeS admi ni st e??rﬁ%cﬁ{?‘g §s pc%%é#}tm iciﬁaw&'éd atsh@r‘ré'l%r,'osélﬁ topk fut i ve

amount MGAYRURY Bl ECAtofunetionl formula (1) as claimed in daim1l. 25 17.

A nmethod for the treatnent of certain G (Gastrointestinal) disorders such

as | 53 Hgl rritabl e bowel syndrone) or chenot herapy induced enesis using a
n

conp ofof &RaPaund rsrglaimed Jn Siaickad e dombinGtiah il a1§-HTAr%ELl%Qg -

reduce iAmibhRbdihy 7 8Pg j & Lated with the excess weight using a
30 conpound of generﬁ%%ﬁ'%ai@%%g%é%ﬁﬁ?lﬁgﬁr % Claim1l. 3.5 43 1 3 APR
2006 19. Use of a conpound as clained in Cains 1 and/or Claim28, in

conbiiaat Eg@gﬂ%ﬁ&%ﬁﬁiﬁﬁér forgidil @%ﬁ@%@éﬁ%;&%@b@‘é@;dg{a t}a\;ttogt;l@g sl e sal t's
so as t'§ st4ireisemgesi itedpelmpmpeutitsc phamedciitically 18cdptate Zid0a78 #¢
pharmaceutically acceptable solvates for preparing a medicament. -
10 '

15. A method for the treatment and/or prophylaxis of clinical conditions such as anxiety,
convulsive disorders, obsessiy’e-compu]sive disorders, niigraine headache, cognitive
memory disorders, ADHD (Attention Deficient Disorder/ Hyperactivity Syndrome),
personality disorders, psychosis, paraphrenia, psychotic depression, mania

15 schizophrenia, schizophreniform disorders, withdrawal from drug abuse, panic attacks’
reproduction, glaucoma, sleep disorders and also disorders associated with spina;
trauma and /or head injury which comprises administering to a patient in need thereof,

an effective amount of a compound of general formula (i) as claimed in Claim-1.

20  16. A method for the treatment and/or prophylaxis of mild cognitive impairment and other
neurodegenerative disorders like Alzheimer's disease, Parkinsonism and Huntington's
chorea which comprises administering to a patient in need thereof, an effective amount
of a compound of general formula () as claimed in Claim-1.

25 17. A method for the treatment of certain Gl (Gastrointestinal) disorders such as IBS
. {Irritable bowel syndrome) or chemotherapy induced emesis using a2 compound of

general formula (1) as claimed in Claim-1.

18. A method to reduce mosbidity and mortality associated with the excess weight using a
30 compound of general formula () as claimed in Claim-1.
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19. Use of a compound as claimed in Claims 1 and/or Claim 28, in combination with either of
5-HT re-uptake inhibitor, Melatonin or Melatoninergic modulator, and / or their
pharmaceqtically acceptable salts so as to achieve desired therapeutic benefit.

“




