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g 2006 Novel tetr SRRnYiagp bonyl indoles having g
e PEDRKr004f fi nity use ESHeEMpeUt i c agents, process foOr®
their preparation and pharnmaceutical conpositions containing t[Z @;'@ﬂ f
I nvention: 5 The present invention relates to novel tetracydic ﬁ/nl W&
I ndoles, their tautomeric forms, their stereoisoners, their polynorphs,

thei r phaNausdtetrasytnc ea}ﬁg* . ts,_their pharmaceutically acceptable
sol vat es, gnovel 'nterne??gt es e)fgc'rn ?’giee(f HgY'é‘pns%h%@“'ﬂhmemammwyuseful as
n

v

t euti . N
accept abl e coﬁpb’gf:t?%s-cefﬂ%sﬁlwg the i 5 Rz Rit
\ Rz R7 c@Btdihing them O 10 R Cener al %ﬁ?\?l alo(r‘fglg$?;h pr e;g:eérﬁ éﬁh\?@ﬁ??%ﬂhons

al so rel a,t:Fe?!'Ei!thetprocess for preparing the conpounds of general formula

(r, %hei ornms, their stereoisoners, their geonetric fornms,
theirS N oxi deFhet Beige hs hei.r pharmaceutically acceptable salts,
t hei r phqéu ceuticgl | y"pgbge;%@bl%'a%ﬁ vat Eg‘,’e'n@&repycwnt anyiestbeiys inflfies | 'pesl,
herein an %%@gﬂﬁi their| steceoisomerd) e'ei']&'ﬁ%%iﬂwleﬁ;h%acom ai ning them
The conpsaitesthefr sHPmIESRIAl ‘;Q{é”é:{l@ (1) of this inventonagréicallyracceptable
( Ser ot oni li gands e.g. agbnrsraRle sotvateso APwel dntefhediates odaseHBE\S refein and
general P H{]?gegl(tqc?Ilmcqemable‘ WMpbkiﬂmﬁé&nAlﬁﬁéM%ﬁor treating diseases
wherein activity of 5-HT (Serotonin) is nodulat to obtain the desired
effect. 20 Specifically, the conpounds gf t hif® i nvention are useful in the
treatment and / or prophyl axis of Rsych9f°s, p‘agaphreni a, psychotic
depression, mania, schizophrenia, $thi zophegfai f oF'm disorders, anxiety,

" m grai ne headache, depressi onR: 3 I/cCtai N, Reonvul si ve di sorders,
personal ity disorders, hypertens
syndrone, al coholism

10
General formula (1)

The present invention also relates to the process for preparing the compounds of
gene.ral formula (1), their tautomeric forms, their stereoisomers, their geometric form | h c"
N-oxides, their polymorphs, their phamaceutically a ptable salts, their pharm s.'t e"
acceptable sclvates, novel intermediates described herei . . N

15  compositions containing them.
The compounds of the general formula

. (1) of this invention are 5-H :
ligands e.g. agonists or antagonists. T (Serotonin)

Thus, compounds of general formula

() of this invention are useful for i
i ; - or
diseases wherein Aactivity of 5-HT (Serotonin) freating

2_0 is modulated to obtain the desired effect.
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|, 25 *166166* 30 1 *Q0Q \
# conpounds of general f ot

Liont pgobsessi ve- clorrpul ]
L R e SR e e .
' FIRRCIRI0604 and s Fsg useful to treat psychotic, aff t-JI\_/D%EC 2006
(I') of this invention are a hi zophr eni a and t he
veget ati ve and psychonotor synptons of schi nltoi sychotic drugs. 5 The
extrapyram dal motor side effects of ﬁ't heirn\allent Po% are also useful to treat
conpounds ard ggépaﬁor&%’glsal |(:<)e Xr zﬁlez frer' s di sease, Parkinsonism aamd f
tiye diso . st . ounds o
fnt i ngton' s ok cEmARnEResfogeneralpion0RUAP 81 AR nlBfkion W GRIDOUAMS Of
general f qsychetic| I%ff‘ﬁ]inés.hg?%edag%‘rePiﬂt"hfﬁs)?@ﬂﬁm‘?fgsy'nemmﬂ)r‘m sbm:;olpamh:ta a?]d the
i hayi or an ; : _ ventio
ﬁg“g?i P 5 oX 2pvraldal mptonside efests webglak esa?ﬁedr%nygféeﬂ&% u'gngfe dt B)e/ tﬂe
Many c§ s_'ease;shﬂlfmeéI ggrggsgééggo‘fs rb%ﬁ‘é%h’ffgﬁ%@gdpe%p@ dnvertioot aenarsot b?édful to treat
e . ; i n
?325 orrs. . SEHGdSaRReREe stisardeisimtike Cﬂkﬁ?niaers ﬁ%.%%%égr Pg{,kg?s:gsmes%%-?%@ Hytingten’s
condi t i onsh%r‘élbieﬁnic?i ﬁéﬁ%tﬂ%%g{i@#c?ﬁ é%@g{,; e @Hﬂﬂ’m@dspm‘rgmieﬁlrfﬂnﬁ@iazﬂ) &Pthis
i cO - : Ssi on,
cont o Aot et pensntuto maamsont oyt 8D B NS oo e
anxi ety, mﬁmi&%ﬂ@ﬁubﬂa@%ﬁj@gt‘h@r t? déXSé?%W@‘QB&Qi ¢ Transni ssion, John WI ey
Drugﬁ]gACt.Q orn n Sg;stte Ay ‘IET-ngI,I}Cn D. J., Serotonin in Mental vt
& So Ltmwﬂ_— ‘et at., Serotonin and Behavi or
abnormalities f148ylseates 3tfhe %ﬁ%%#gﬁ§§$§maqminﬂmm by bRy adire?éadi€ e
(1973)). erotonin also pl ays i en ouqd to nediate
o e i PO (eratenenghd ammurBAitd: BISeRROT, SR e pate
a vari et y‘mplﬁcat&@g{ t&?rglnrhﬂé 1%2@%%%%? i $9Nditiops.cwhishyoriginate dn itise kcehtraf nervous
i stributi ; i tens. . . .
| nt er oot IR 1085 inpludaciseanss arictorafllons vo BRI WES G, SHPEHB cotving ain,
Par tiul ao:htqurry Bo®y/ mﬁétfﬁg% Q?HQ&W%%% pressure, q/apd@schn gaxiety, Qﬁhizophr_vetnia
i sor dor 21 offer 3’?#‘?)8 S8 dRgfereneseEalienni. W.PBRIGAURE: orMSBRbALS4icONES LY,
conpul si Sigstems, Biology of Seroto

Boullin D. 4., Serotonin in

nergic Transmission, John Wiley & Sons Ltd. (1982), 221-247:
Mental abnor_malities (1978), 1, 316; Barchas J. et al_,

Serotonin
and Behavior (1973)). Serotonin also plays an important role in the peripheral systems,
20  such as the gastrointestinal system, where it has been found to mediate a varniety of

contractile, secretory and electrophysiologic effects.

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,
which have recéptor specifi

25  disorders,

preferred are the compounds
C agonism and/or antagonism for the treatment of a wide range of
including anxiety, depression, hypertension, migraine, -obesity, compuisive
disorders, schizophrenia, autism, neurodegenerative disord

ers like Aizheimer's disease,
Parkinsonism and Huntington’s choérea and chemotherapy-

induced vomiting (References:
ptamine (1989), 246; Saxena P.
upplement 7, 15).

Gershon M. D. et. al., The peripheral actions of S-Hydroxytry
R. et al., Journat of Cardiovascular Phamacology ( 1990), s

30 The major classes of serotonin receptors (5-HT1.7) contain fourteen to eighteen
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

35

specific agents having improved therapeutic profiles with lesser side effects. The 5-HTs
receptor was identified in 1993 (References: Monsma et al, Mol. Pharmacol. (1993), 43, 320-




n%L‘ zophrenia, autisg prative disorders |ike

> Reppg, Parkinson i skngt on' s chorea and N
chenot her apy-i nduced vomi ting (References Gershon M D. et. 3& 006
peri pheral actions of 5-Hydroxytryptam ne (1989), 246; Saxena 1FQ t2
al ., Journal of Cardiovascul ar Pharmacol ogy (1990), supplenent 7, 15). 30
The maj or3zgl f seL o n,receptors (5-HT1l.,) contain fourteen to

ei ght eenéégggﬁgiﬁgﬁ) rec?iptag‘ ?QW hBigehyse et Comi (9993)asif i 28%-276). Sﬁveral
(Referen epopesantmand abjbacal Nat b raI Revj ews (1990

14, 35 agfs B g) Phar p?@f tﬁ%gfjn@&d:rg?w" feerterwislh bigh pfinity tang
di scovered i nf orgn“ata?/ T ?é@%ff’ﬂfm edruprofile f activities (R(eferehc&'&:f R | le?%i Pham.
st r uct ur Exgntherapeiti o190y gxBBs t moBhef10! Kidi %?%§I%§ Lﬁ ent i noveI

sub- sype1 3@ ?? éou (%ﬁent? haV| n i mproved t Rer RIR- Thej i aé%”t\ﬁn(ﬂﬁ%) 8,
| esser side ectrelrs J: éthapmaeol w998y et f1m 19661 6, Mol.

Bobss e§t
(Ref er emmamhsmeemas??m sPé?@ftf&%ﬁzeq(%é% 5. g%g@naz@'\/gg‘amzm in

Sl -1 01 ~ K— 004
al, Bi ociem Bi 05& s'eCQB?f B8 bearydimked 103 gen6RMi2dH) str&aY &Il anxie state
b Ldeﬂ@gm@ Xoahiket an\ta S kg (ioRt S pld 8 Lo S ITE reccptof Wt
1 g a | S I ndl n es
act i vi tldgs O}’é \‘%?%?1 2499 %ﬁ)mﬁtéi""&twﬂgs trRitantagonizk phe BRRTARREbtor( e 208,
orshi P sl
1401 14nmtrea3m\gmbuems@kder5>wmél%m 5@%’8@8 {Vz‘zet ent s (1998) , 254,

Bour son et aI %@é 8 ﬁmacol M1562- 1566; Boess et at,
Mbl .  Phar macol § BB/ T5and 98§ P3lent 4855, 6U4aéferﬂfﬁisub§mu@'8ﬁ:§ %ﬁgﬁéalkyl
k

(1998) , indoles. The caBppundsareashii to séluséuﬁéﬁ?w e tRAFRLY oS been |

general i zed stress and anxi ety states erencer W%Pfﬂ'éeet at Life
Sci ences (1998), 17/18, 1473-1477). Toget her these studies and

observati ons suggest that conpounds that antagonize the 5-HT6 receptor wll
be1gseful 10 in treating various disorders of the central nervous system
U S patent 4,839,377 and U S. patent 4,855,314 refer to 5-substituted
3-am noal kyl indoles. The conpounds are said to be useful for the
treatnment of migraine. 15 20 25 30 35 3 AMEN D EDSHEET)

20

25
30

35




12 1 DEC 2006 British Patent 2,035,310 refers to 3-am noal kyl -
H- i ndol e-5-t hi oam des and carboxam des. The conpounds are said to be useful

in treating hypertension, Raynond's disease and mgraine. Eur
Publ i cati on 303,506 refers to 3-pol yhydropyri dyl -5-substitut edqgeﬁt}@a%ﬂg

i ndol es. The conpounds are said to have 5-HT, receptor agonists and
vasoconst ri ct ¢HitisacPaignt y2,085131% teéersistef u3-aminoalkydit-ingolesbghiaamides Eamdbpean

Pat ent Putdrbsxaiides Wﬁ&ﬂﬂouhﬁi @FsSsdid® to b REIQTih %Qﬁﬂg‘ ﬁ'&ﬁ)‘éh}! ﬁ;{h lﬂl)llﬁ?{'e

sul fonam de deriyatives. The conpounds are said ep or
agoni sts Fng> ﬁﬁ(}%m{%@'&%onstrl ctor activity and are useful in treating

cephalic pai rEurdb@aElMamme&anRatlanBoﬂdEl fefd tw&péﬁﬁyﬁ&@ndylfﬂéﬁbﬁut&t@d-1H- g
dol er e caonpounds

Rl beiy Al S g i O g R i A et

inthe t r@fé!t’ltyeaw tobe nbefrldn treatinedmigtainer EdnosaardléartentfRublwduon 354775 efastd ve

b t
393, 307 1 oFer AR bR R ORI RAR orc

said to h'éTﬁefe%%P%ﬁtgP@ﬁtélanﬁrhﬂaéthaF@gnf’rtEﬁtortQ%V'Wra@&taferwsefahtm trﬁe@rpmwmncs of
m gr ai ne, pa.ust er headache and headache assom ated with vascul ar di sorders.

Toen 10 O RO K ReeBa LR Ao 438 580, e TeD b Toplsseybstiiign e megtbered

5- het er ochatéroaroinatibodompodads. W@Elooemouﬁﬁls@re:eamwg@l& 'arrens.abdretgpt?aag@mﬁg e,
t 1 1S .0

grﬁgfe; Oﬂiﬁ'é&ﬂw abg%séfar it B8 LLSALRE m?qM 8,8 8 S o pBieR 2l ne.

nd headache assocli at ed
conpoundsseiiciveaoepiskeithese degemioss isindigatsdonal " 5- HT1 Ilke" receptor agoni sm

Eur opean Pate@urd%éah Pa@hi paon@ét?onm& Pet&es téghafeydc e'wé :@aerﬂswe\éa%ﬂ ves as

havi n h inity for 5-HT1D serotonin recep npounds are
sai d to b%’g'l?gé'? | 8T gyaid @5“%%%&0?&@“6'. RIBRRIHRS fPéFU?t E%Ptﬁ‘én%@?%P@ﬁhWﬁﬁfse@feptor

dysf unct i migrairfeprciuateanipa@achs ghai eadadher @@eaﬁteﬂ’tahltmltvaml rldGié?érUQf[Sl 4ﬂgse5wa1-2CA2h ,
Jtetrazol e derivatives i
refers to, oﬂ,pgl.r?disaré)&?& E’%lg?ozlﬁ)eg/%ﬁf& t|gnai.. 8. IH| ﬂ'& 5‘?°§p OrAgYEsm-

are sel ective agoni s conmpounds are
said to be uséftemational tHagant | Peplinhtipnalie HIMB89E s miérat ©d Sehesmoayelics indole

| nt er nat i @ﬁ@étwé’ﬁﬁﬁ@tcolﬁgbm&%rb Q:)audV{@ Ha3é BRQBEHnaA F.%Eéﬂn@ﬁor%eg ﬁéétﬁlént‘){nd 30

tetr droc azole derjvatives 5-HT1 receptor agonists, useful for the
" freattrent” 8t yaf‘r‘is gPfaiM&a0Ry qL@feét B%adéﬁh?dl #Nd headache e?%?ﬁ?'?@ﬁa}""“lba\taéﬁlﬂ'af

Publ i cat i diserdaf. 9B1e283@npoualierae tasd waiadoi Navdaaadeptichaf "5/HTRAIE" Ereceptor
derivati VER 5-HT, receptor agonists, for the treatnment of m graine and

ot her di sora'ers
European Patent Publication 457,701 refers to aryloxy amine derivatives as having

high affinity for 5-HTp serotonin receptors. These compounds are said to be useful for
25  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 useful for treating migraine and associated disorders.

International  Patent Publicaton WO 93/00086, describes a- series of

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

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

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

35  yl)butyl]-1-piperazinyl}1H-indole-3-carboxylate as a selective antagonist for the 5-HTja
receptor in their paper "SDZ216-525, a selective and potent 5-HTsa receptor antagonist"
European Journal of Pharmacology, 244, 251-257 (1993).

4
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Schoeffter P. et al. refer to nethy _ _ o

4-{4-14-(1,1, 3-trioxo-2H 1, 2-benzoi sot hi azol -2 35 yl)butyl]-1-piperazinyl}l

H i ndol e- 3- carboxyl ate as a sel ective antagoni st for the 5- mlﬁgtﬁ%otzﬁﬁs
ective and. potent 5-HT1A receft

in their paper = I

ant agoni st " Eu'(n %é%iu%%ﬂ%q %f%"mlgdmmwﬂefe%b 230bSthARYY- o (5004
s W OR 9.bem29!h!qp|hehemwﬂh@ﬁﬁae%%er&[}},ﬁr&%@i onal Z%ﬁ&ent Publ'i cat i ('3%. (\'s]
94/ 06769, tHefr&4tndrl ofasulst Lt ut ed- 4- pi perazi ne'A gad IcofSRRpEr @gentsatisefes in
that are serotonimn 5 ?ﬁ’f'%tyaﬂ%PrSSMDﬂgwm)tsbbkaw;% Uﬁfﬁwede@sioﬁ{‘e

t r eat ment SHMMary ef the ldegm&hé_lﬁj on, migr ai gell'hSt r oke, ?n_gl na ?_n ! at t
hyper tsensi on. ry of the lnvention: e present invention relates to
novel tetracyc?ﬁ(g:n?f%ﬁe@ér'ﬂéﬂﬂwm rfelotess tot hevel tétfaa;g,eﬁeerérglc;,%ﬁg,, il glgllr oi
st er eoi sdadiomencismspHeOERSsorhdlS! fhoha, macegt i cal Iy accept abl'@7C'8a1 eir
thei r phagjpacg cal |y accept abl & a0l Vel ROYRSP P MficPhamiageeticatiysacddpesbie
her ei n and bﬁ'ar uhigally aceentablblsehvats o) RS meat& @é{ggggehm Nbr e

|

' - . ) erein and
par ti cul dhaymacadicafle aetpthsld @Bk Lelates to novel tetracyc _
aryl carbonyl @g’i ndol es For T he 82%8{5%1 'Hﬁ’péﬂ%'i") their tautomeric

ster

forms, their S BREISHANY, the diresemt oinyentioph selafele] utically
accel ablinsales taf, Utm@jehempafomggug,i;g@gl.y 25aeR abl 6 @g?{/_%gyc'%\?&'cafbonyl
i nternedbgk%éﬁlﬁ cpi bed herein and”ph frdduwgness) f‘%f"ﬁcc‘b_pltaﬂbfgois_omers, their
conposi t I ons onis'a{q‘r'i'rnﬁh?ﬂ%?ﬁealﬁqa'lvsecaﬁptamsgggprmgygﬁa%@gl ?'I ne. R13

R o | Riskates, Ridveln inf3dmBdihidH Rgéwg B4 2 (Rioin A, 6 Srier | SFeRAtable
(1) wher giniodno ey R, RO R0 hed phierein, 3ach, pRamasadticaly navcdiRable
same or dif?eren 2 'QQ@Hﬁ?’H(ﬁ’ﬂeﬁemﬂm%er&mﬁﬁmag imWfbaRgRN, hal ogen, d

per hal oal kyl , substituted or unsubstituted gr QuUps such as Ti near or
branched (Cl-C3)al kyl, (C3-CT)cycl oal kylg,, (Clht E3) al koxy, cycl o( C3-
Ry Ro “Ryg

15
General formula )

wherein Ry, Ry, R, R, Rs, Rs, Ry, Rs, Ro, Ry,
each independently represent hydrogen, haloge
groups such as linear or branched (C,-
20 Cy)alkoxy, aryl, aryloxy,

Ry and Ry, may be same or different and
n, perhaloalkyl, substituted or unsubstituted
Ci)alkyl, (Cg-Cy)cycloalkyl, (C+-Cs)alkoxy,

aralkyl, aralkoxy, heterocyclyl, acyl,
monoalkylamino, dialkylamino,

alkyithio,

cyclo(C,-
acyloxy, acylamino,
hydr_oxyalkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalky}

25
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AR
- e

R R TR A T T @K'004 Qrgiemy &7 Lm EAYS :_.,-ﬂ-\:e-., v
20 G )al koxy, aryl, aryloxy, aralkyl, aral koxy, heteroc cl 1' ac | acyl oxy
nonoal kyl am no, di al kyl am no, hydroxyal kyl, al koxyal kyl, aryl oxyal kY1, ara
koxal kyl vyal ky:, alkylthio, , 25305 Mt 'QOE ~HEET'j t K- OOﬁz!.' D?EJC ?ﬁ&
2006 sul fsﬁﬂfbﬁicaeﬁ;%]disa g&%zr#eri vatives, Rl13and R14 may be sa Br

di fferent and each 1 ndepen Y P’?sar epresents hydrogen, substituted or

unsubstitut ed gRowWnd Ruchaybel sanpas -C3 alk 1 1 Czc cloalk
| opti Ona|shbsﬁééda%g R14 a)?oﬁtg Wih ?ﬁg&hf‘?ﬁ;g@cﬁl %Sﬂf'n%'yf §Presends bydrogen,
ycl

5 menbered het erocytl FESYRSHEUtedLgrouPs shieh ramdineay be Branched ik €
and it mazieveiealkl tdptionaie R,{ WAOR, ! g ﬁawﬁée iR90dS Qb oot
~het er aat Offum %g?q\eti ned above. "n" s anh I nteger PG rosy form 26 or 7
is prefer r%ge? at | PRCYElic nipg, mhereinithe ring maycte W@ﬂ%ti&ﬁe@eﬁgﬁ{ ﬁlrEa{ haﬁve
f | a | eitiRer, W P ! | am thyl )i i , -

T ey e Gvbveeldontid biinad o aBibh halESSEHEH 44 Sofned shore |
N- Di et hyl ami no) et hy|Y-18-47 tideges wnging bt 1tepi ney p.%feﬁég thatn be 1.
Ot o o LG 0

t.
T Cor N N e Bimetoyiemindethstisdingsia acidelaaal- al | ndol - 6- one mal ef i
idigalt 13- i ~ .~1 . “SEI" et 04

?(F:’I ¥ 4?09 AN,}bzlgg:2"2?'"5%%)"58'8gg)ﬁflhm-%orossomdolo[z,1-a]ind§l-6r-gxe;
-[(2NND fﬁz PuRirRipem)eg)eiui 2 taaroionosiot2ol djradie- B8 hyioBhBrice sai

,L-malic a SN-Di ; Y N . '
11-[ (2- N, N-Di et hyl am noy amEoorthyla-fuareiseindqleld) bakndo-6-omeiotalec aviel saal at e
salt; 11-[(2-N, N-D met hyl am no) et hyl ] - 2-fl uor oi soi ndol o[ 2, 1- aj i ndol - 6- one
citrate salt; 11-[(2-N-cydopropyl-N-nethyla
m ngpget hyl | - 2-f1 ugroi soi ndol o[ 2, 1- a]'i ndol - 6-one; 5
11-[ (2- N-cydopropyl et hyl ] -2-fl uor oi soi ndol o[ 2, 1- aj i ndol - 6- one;
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- % g g N, N Dil rd€2il MiRimelhotaminb)ethyi) Bribersisoireiofz ¢)

UREAOIANNEN]

?- Br onp- 1°9¥ BERFF et R dol o[ 2, 1- aj i ndol - 6- one;
2-Chloro-1 1-[(2-N, N-di net hyl am no) et hyl ]i soi ndol o[ 2, |-a]indol -6-o0ne,;
4- Chl oro-11-[(2-N, N-di met hyl am no) et hyl ji soi ndol o[ 2, 1- aj i ndol ? . 0
11-T(2-N N-Di et hyl ani noy et byl ] - 2- et hyl | soi ndol o[ 2. 1- aj | ndol - S2ohdiEC G006,
hdois-ahé PAUM&AiCh8d saftt
-N, N- Di get ! l.]-4-m OXY| SOi ndoloa%, 1-a] i ndofl - 6- one; £8%0
25 30 35 ﬁq%w%%ﬁ%%'1‘9)e&‘}lﬂﬁiﬁ‘#?'%'sw‘df'%t[aﬁowéque pxalate salt;
N- Di et hy| aﬂriﬁ@r'étmﬂimemytaﬁkﬁihmwmarb&eina%izl?i%gﬁfié}- 'J&E’éééifr‘égé’?&lg
, 1--aJi ndol - 6- one;

Al et
L 7oy

11-[(2-N, i 2eL, hy | ani t hy).]-4-ethylisoi nd

11- % § 2-N, ﬁﬁ‘%‘?%@%" 'S’f’ﬂé{”&la@'ﬁg)erffﬁhs?ghQﬂrgiégi%d@lp&[. Palindol«}-pnepl - 6- one;
2, 4-Bi _chlhf)‘rb[(.?le{cyaobkoplyl dhy -hﬁér?@oﬂ%%[@.ﬁlﬂlilﬁa&i@gﬁéf[ 2,1-a] i ndo: - 6- one;
i ‘Z’ j '?r icCh -g?%rp?—lﬁ[-&%%—'\éimleﬂmgan%ng)rgthr;;(l)]%s%%n olo[é,?-()e;]i?udg-ﬁqgr%é;l- 2t ndot -6~ one;
1-[ (2- N, N- dt-Ghitdrg! fang t iR 1- A - 6-ane:  11-[(2-N,

N- E]( met hyl g ﬁ}gt q;ﬁ(w'N4%meﬁ%g%§8fng?§q?%leﬁgg?s%?'one; a 11-[(2-N,
N- Di et hyfalgml' Sl &‘%T‘Jz@:damaﬁhw@ﬂnw)iemmgmg[om.1-a¢ipﬂmfﬁebnﬁ-one; 1

- Chl or 0- 1 MIE{(2-N\N-Dint hiRbe | j:5Qi | of 2,

T atindol g g[% TR AP SO SRS Y o PBbIShe!

N- di et hyl 2 %&"%@P]eﬂwﬂ@m%wb mershexyisoindolefd Irajidobs-one;  11-[ (2- N,

N-

Di net hyl ani[(mmmcmyie}h,ﬂémmyémﬁ}ﬁ%%ﬁ%}ggggﬁnggfgg%bgh3- Chl oro-1

-[ (2- N- et hyl am no) et hyl | - 4- met ali'n e;
3-Chl oro-11-[(2- N-net hyl - N-acetyl am no) et hyl ] - 4-net hyl i soi ndol o[ 2, 1
-aJi ndol -6-one; 3-Chloro-1

[ (
Ch

—

| -[ (2- N-met hyl am no) et hyl ] - 2- met.-hoxyi soi ndol o[ 2, 1- a] i ndol - 6- one; 15
3 | oro-1

(18- N- net hyl anmi no) et hyl } - 2- sul f oani doi soi ndol of 2, 1-a] i ndol - 6- one;
o]

r

3-
2-

do- 11 -[ (2- N- net hyl am no) et hyl ] - 2- met hoxyi soi ndol o[ 2, 1- aJi ndol - 6- one;

[
I
Brono- 11-[ ( 2- nor phol i n-1-yl ) et hyl ]i soi ndol of 2, 1- a] i ndol - 6- one;
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2 ﬁoﬁet hyl pi perazin-1-y yI'Ti soi ndol of 2, 1- aJi ndol - ¢ ;
and its sterani Eomers, yi ltos N-oxi des, its polynorphs, its pharmaceutically
acceptable salts 20 and solvates. The present Invention al so ﬁﬂtﬁ?”“ﬁ
some useful _hig-active nmetabolites of the conpounds of genera rf &
(1). The coﬂggéﬁgé“‘Qfm@@M@f‘ﬂ'ﬂO)ﬁﬂ'wﬂ’di—taiﬂ(mr))meihylikninsdolo[@enb]mdbl%’-@hé{Se ul in

' . dj 1. . I n_ nodul ati on of

STRT mor vty (oD BIRRRG BT Condis Rkl PRI PRRS for use of the
conpounds of! ¥°é@rf$Na'Piinhwﬁmq)ey‘ﬂl’?o‘&diﬂdé@!}otnﬁoﬁpzt?‘:?g{\értgﬁ-bgﬁd /ma 2 trJf acture
or ophy! i 5. of corcs QNN bl B nkeinspiokt drsincakprogeai on
bonv s?élesaf‘s[?if"d@ﬁos?1-&5%&dimmpammb)§twﬁ]i§éirﬁ@rdﬂ2ﬁSa]in@ibgsfé,ing,e headache,
Coon 11V TSI i e R s o
cogni tive decline, ADHI X VROV , Lo 20
(Attention ﬁei’(?ﬁ‘{.Efﬂlnmﬂmm?ap}em?lpe,mzmmcemgu?bémdepjrzggga)ngr?pg noz,%r al
Stﬁfgggﬂf’enﬁm@@?ﬁ[ﬁ?ﬁ en‘ﬁ'?' gieﬁﬁﬂﬁ %*&%Fg‘yﬁsqmwﬂﬂ%év@liﬁdp#@mnm ug abuse such
i sando ”6’1-%'%@"“%%“&? OB B BBhG: ot der s 5
glszggj :'[ Zd(dv_\?fth%EPﬁgﬁ“'ﬁ'gu na%ﬂ@'qos?fpy'iﬂ' thylisgindole Frad@dﬂﬁi_f)tleiteﬁhal us.
Conpounds df'-[(%-Né‘l-Dimel_dw!amin@)peo;_fw]m.hﬂmyﬁwmi{;ﬁg}ﬂﬁgﬁara,ggte%ﬁgr ; tni vee
i sorders 11 B0 EREN ML iR mélRdishndsiomh i aideice-AoFion' < chor ea.
e torme I:?OQJ"B‘P'Thﬁz'iN‘rmﬂwlfbhaaetylaaiir&'x)emylp%ﬁétﬁlylts%irhﬁldlﬁ.1U§]ﬁ\dbﬂ6:‘ :
T ot ot [ intestinal).d sorders such as |
E Ir rea_t trrgglt eg{)%'ueé{le’_?%%—?jdnr#g@%érr%ﬁée@m] %‘é‘?eé'bws)ﬁiﬂ'ﬁ'e@&éf?d@ﬂg!ﬂne: conpounds

. -] B - l' l | . .I i . o I I . Of
Oft'5 g Lgxgﬁ'gf‘;&é@;‘&{ g‘gﬁﬂ Mhyzlhz | s0.b “L}g(%'gp?o%? ducgé'?rgb!rbi dity
gﬁdl %rtal ' as[slo- i ated w W?ﬁgﬁ-emwﬁﬁq '1Sa]‘ﬂ‘?_é’"§'r‘€§ent_ i nvention
provi des ab'f%?'ﬁfi‘mf[ ~mompleliprewletbyiliseiidalofdralindor-6-oneni Ml subj ect
suf feri ng 2-Bosmeani2i(a-ridibyIipePaAeA Y8 s doB2] SliNaadERRESST ON,

convul siug

AR

its stereoisomers, its N-oxides, its polymorphs, its pharmaceutically acceptable sailts
20  and solvates.

The present invention also envisages some useful bio-active metabolites of the
compounds of general formula (1).

The compounds of general formula (1) of this invention are useful in the treatment
and/ or prophylaxis of a condition wherein modulation of 5-HT activity is desired.

25 The present invention provides for use of the compounds of general formula ()
according to above, for the manufacture of the médicaments for the potential use in the
treatment and/ or prophylaxis of certain CNS disorders such as, anxiety, depression,
convulsive disorders, obsessive-compulsive disorders, migraine headache, cognitive
memory disorders e.g. Aizheimer's disease and age-related cognitive decline, ADHD
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di sorders, obsessive-conpul sive disor , mgrai ne headache, cognitive
menory disorders e.g. Al zheiner's disease and age-rel ated cognitive

decline, ADHD (Attention Deficient Hyperactivity Disorder), pﬁ?Sf)rhftICl tZHUﬁ
di sor der h@si.s .aphrenia, psychotic depression, 20 manfal

schi zoph éﬁ?@?’&‘s g%ﬁ?f&ﬂﬂ i&?ﬁfa‘c’ﬁ ﬂa‘meg%my sSyngiremel). snersonaliymdisardeed) ussy hiogly,
as cocaipa@pheémian hotiOtdepfe di | . Papd. acks, sl ee

di sorder g (i ncl L’SI ﬁisycdi st uregans%‘gg' g‘?aé)@’r cﬁ%‘?@ﬁﬂﬁvﬁ'h%ﬁ'gﬁép%"ﬁi gbsrc’ﬂ@?"ss
associ at SR Eﬂ"ﬁgf“g ?@W%ﬁ@&mlmmaw.uﬁwmama@ﬁmmw,Lp%nic
Conpoundattadkst steep drdrd r ki cied 1 o.be se in the.

t rggtgrent of srp | d ;.20 ni tﬁﬁ%ﬁ“"r %ﬁ{miﬁ%‘?‘&fﬁg}&‘?ﬁ%& Jﬂébgﬁe"’?%‘% jqjge disorders
di sorder 85s0siated WﬂmAg%ﬂ%‘i ima agd ¢ @adeadimjury sednas myddephalus MoMipdunds of

chorea. {Hednysrtadrel | r Qv hod,for .nodul ati ng 5- HT
receptor _f ?]é:tbl on rgefg%é@%c%gft?gi@ né}\c{"éc'ggg.tﬁerﬁg&ﬂ}e@égﬂf""gorﬁpgﬁ‘ftf"&n'"%ﬂaj'anent
i

i ncl udes® BopherAgaenasetiviec disoodgroulibs, Atheinfersr alisdadent PEXinddhidi0SRd
defined Hontiygorg§eRb@a fornmula (1), but for the fact that one or nore atons
30 are replaced by an atom having an atom c nmass or mass nunber different

fromthe atonf e FREWPOYNAHEE thenipuentiont areralsaienpédtyd td) bBFUIse. inFRATPLRM: of

| sotiopescdrfam AN r af | ot onpou f.the [nvention include
i sot opes_, of q%edro(g%ﬁs"déde}lgﬂgﬁﬁ ??S??%%gngu%gg% [ﬁf&&‘aﬁh wgl | syndrome) ErQr

Ni | | NE Shemayjgergpyinsiviced emesisi 21 DEC 2006 oxygen, phosphorus, fluorine,
chlorine, i odriEcopOimde i 0k i lified Qy 2H . 3H, 11C_ 13C,
14C, ' 3N 15N, 150, gt %ﬁi‘g&;'f"%ﬁﬁ'? E'Ejgﬂfﬁ?fsgﬁﬁdﬁg’f°l}d:l§ﬁ~dﬁdha§“8ﬁ‘u'ﬁf4%@ﬁ;
i nvent | G733 (eBAYPHARE et rePerndsratbalso dw usedatodrenios MEBidiy Svid shortality
corrpounchsscbdmtedvﬂmmaidxcé@waibg{enentioned | sot opes and/ or ot her isotopes

of pther atomgs are within the 5 scope of this invention. |sotopically
| abeT | ed conﬁ\‘frﬁ&‘&sﬁ?‘ PKentanRrerides @ mathodrforthe treatment iofi adhuganns 8animal

subst r asebjects sulteriics ffonb ek NG (dREdiGhrsO c Yaprb QLioa X P Sisi
St opi gl L abel L ed . Compounds ar e parti cularTy HagPal SHRIESHeRT Chrtsive
PI G rs, O Vv igraj Fagniti AR
phot on em Ssi o conput EdmPYRE ftrgsrs. arigraine Meapache stagnitiveaniessirgrtisorders
t onogr aplgy Alzlimanselikeased \undagpeidlaell BogiRO Wadird, ABRE FhulQbdh! Gerididnt©”
its sal fypsrabii§ CBiQErder). personality disorde chosi i i i
; Is, psychosis, paraphrenia, psychotic depression,
20 mania, schizophrenia, schizophreniform disorders, withdrawal from drug abuse such as
t;ocaune, ethanol, nicotine and benzodiazepines, panic attacks, sleep disorders '(iricluding
disturbances of Circadian rhythm) and also disorders associated with spinal trauma and /or
head injury such as hydrocephalus. Compounds of the invention are further expected to be
of use in the treatment of mild cognitive impairment and other neurodegenerative disorders
25 like Alzheimer's disease, Parkinsonism and Huntington's chorea.

The present invention also provides a method for modulating 5-HT receptor function
desired in certain cases.

The present invention also includes a isotopically-labelled compounds, which are
identical to those defined in the general formula (1), but for the fact that one or more atoms

30  are replaced by an atom having an atomic mass or mass number different from the atomic
mass or mass number found usually in nature. Examples of isotopes that can be
Incorporated into compounds of the invention include isotopes of hydrogen, carbon, nitrogen'
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pr odu

cing vedr B s of the preéént Rven "n, al ong with conventi onal
pharmaceutical auxiliaries, carriers and additives. The present invention
also relates to a pharmaceutical conposition for treating and/gr

prophyl axis of djsorders, a condition wherein nodul ati on of 5- 1 sﬂﬁjj:e;pgﬁed

ina 15 MG Phedheryssiflygrine, Qh.'orwepimiinnabeum&heaiddynﬂ?é@ﬁiﬂhﬁhbbﬁelﬁaﬁﬁéo%{bw
ake

a conpountH oficgeder ap figyg msha 164) iR bgve, angdsc.. a 5-HT re-up
Ot G, e fou a&ﬁeg '?”ahg?'ei%"iﬂ?é'"aﬁmfnp@saht

inhibitor, or its pharnmaceutically &acce sal't

each act i V¥eRiiann a0t Phasmesewtioaly azceptabler saitsk ahdradhigs o?(éaﬁﬁ@oﬁ'nﬁgakﬂ-s ;tha

r e- upt akecdrtdih i | S\ . the, compbination is effective in treatin
such a cor:g%‘ ![n Pg%%‘%{ﬁg{ ez’ru égge@nt'&%??f\g/eesn??q{ﬂr ginep 13tera Of ather atemsoareowithin the

treatﬁentscé?ﬁﬂpéﬂ’i%mpmdraxi s of disorders, a condition wherein nodul ation

of 5-HT is desj - | . conprising: a. a pharmaceutically

accept ab#glbctarg?ggmégy %@%&%&?HEBBP?%BF‘?PW Bveptian @rg usefuld idmegl and/or
above, arfibgtratg tissudrdistributionlanditatgeb bt $days PPEF BRGAPILI

accept able@nipRlhds W55l IS&E %#B'Lmtﬁi’ pgg%aaﬁisveaéortpoﬁtﬁag é’lpz;/cg%(')aubr%'egf.
general formla ?%\% an%" ER a2 R %Tk@"]gllﬁli"mt?'meﬂ'sﬁi@n§9mnutd¢atbntolgeaphy)

__conbi nat @A in BEf(pesitron emiission emidgrgptsych a condition. 30 The present

i nvejg i on al s har maceuti cal conposition for treating and/or
pr ophyl axi s o?‘ r{j?g%é(ﬁgrésrﬁogm&ﬁai PRPURHH s diomuia i) oir i Balt iis udedi foed

in a maRRducingompdicainegts of the praenarRbhticial 7 S .
::orrpoundag;mggggmﬁ;,he;sogr{%é@diﬂ %:as defi ﬁettizlcm?atl:)éc')d\f‘g1 C‘gﬁg&%?e@.n&gél r%‘lsé? gﬁ%‘?&ﬁa&
I .

| i gand, or I1ts pharmaceutica acceptable salt; 9 V. AMEMSHM _a..a 4 FE
04 s ra[rd1A YheiFesent mvihtan fdisakélatest o) a%HambEMifzt ddmposiied E,{J;i?%g:ng
' d

K- 004 ~~gndod br Obk Ln_the amounts of each active conpoun
con'qgund of géndeaﬁga_z_%or rrﬂ‘gg?%%' ad Hdgb "BiReMgAklatiog 0fa3-HTi is desited imata
t he 'RontMARVMRcamprisingact i ve in treating such a condition. -

a. apharmmaceutically acceptable carrier

b. a compound of general formula (l) as defined above, and

C. aS5-HT re-uptake inhibitor, or its phamaceutically acceptable salt:

wherein the amounts of each active compound (a compound of general formula )
20  and a 5-HT re- '

condition.

uptake inhibitor), is such that the combination is effective in treaiing such a

_ The present invention also relates to a method of treatment and/or prophylaxis of
disorders, a condition wherein modulation of 5-HT is desired in a mammal, comprising:
a. apharmaceutically acceptable carrier |

25 b. a compound of general formula (1) as defined above, énd
C. a 5-HT re-uptake inhibitor, or its pharmaceutically acceptable salt;
wherein the amounts of each active compound (a compound of general formula 0]
and a 5-H'[f,_re—uptake inhibitor), is such that the combination is effective in treating such a
condition. _

30 The present invention also relates to a phamaceutical composition for treating
and/or prophylaxis of disorders, a condition wherein modulation of 5-HT is desired in a
mammal, comprising: '

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

a melatonergic ligand, or its pharmaceutically acceptable sait;
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The present i‘nvent?on al so rel ates a met hod of treatnent and/or
prophylaxis of 5 disorders, a condition wherein nodulation of 5-HT is
desired in a mammal, conprising: a. a pharmaceutically accept aghe1 R iZﬂﬂB
b. a corrpoundvmerg@qﬁ%agmfortrrugaﬁéll) G{fls defi ned above, and c.
mel at onergi ¢ I Gand,  or e RE CREL B RMHoUnd G EABPRUNGPh gengral dormuladl)
amount s efd eacmedatonergiccigamalinid {LRhCOEP MEobir@885s i lefb OvaU I tleblin 1&1&1”9
a mel atogg@hé: ligand), is such that the conmbination is effective |ﬂ
treating’s T condition. The present invention also relates to a process
for the prepafakimeseit ihtent@hoaso sdlatks ﬁoéfl?ﬁéiﬂga‘ of {t %trﬁergaéﬂd?gﬁélr&prfy‘?éﬂ? ‘of
oxI des, T

t heir, stﬁéeo'somers, their geonetric fornms, thelr
p

pol yiTor Faid CditionharenRedyjation-eh i HiFlie desifadsn athammaphemprisiogi cal | y

15 accept abl eas Ca pRamfacelfAly d'ceg@@ggcgaﬁgﬁs descri bed herein and

phar maceuti ca con@gsi tions "containing them Detailed description of the
i nventi on: 77 E¥BReUndQfgRNesH formmwa Bl as definadoabavet artycl i ¢ aryl car bonyl
indol es, thei¢ 4 meldomdrgie ligahdSor ilsp ' their pol ymor phs,

t heir pharmaceutically ar%ce'bt abl er O.agglﬁéii{@?mﬁggﬁg#en%?eut ically

accept abl e soV)gfeds the gmepntsafeaebRdive Sompound lfa compoand ofgeneral formula (1)
phanguaceird aahbatéHergiet ) CRMARS iH \dtoRYist vdVbr : |
particul arl ¥ t he prglsei#t%i %vent i onHraglmz? ggﬂibgﬁﬂn'g\agils %}getr%"éé(\:/bﬂﬁfe@t'ng such a
aryl car b‘8ﬁ9 0N ndol es of the general fornula (1), their tautoneric forns,
their st er eoi HPBlesent iRfértionPA5y M@ s {;{52;9, LGak LY 4acSept abl e
salts, their Bhar ma(,:eult i caﬁy acce%?g_g?g ) ssgl \gg es, gﬁ%’é@lﬁl‘ Pﬁmﬁ' ﬂ@gY%Pa'é’
descri b&EGMPEHAYS, WeY ARG femmsal their Aterepisaniess, WheirpgroimetiaSoansy Hheir Ny

t hem andxides, @ieii PORCHONE) OMBRSPRAMMEREIIANG acelpthBle salts? YELY- JPEPSHE EL -a
U rygattz K004 12 1 DEC 2006 Ri3 ng)?la RlpRgeNsﬂfAIYE%' {’ﬁﬁ%&a"i
1 tceptable solvates, novel intermediates described herein and pharmaceutical compositions

containing them.

Detailed description of the invention:

The present invention relates to novel tetracyclic arylcarbonyl indoles, their

tautomeric forms, their stereocisomers, their polymorphs, their phamaceutically acceptable

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

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

25 solvates, novel intermediates described herein and phammaceutically acceptable
compositions containing them and use of these compounds in medicine.
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FaUlU] NEYG R
: “W%‘Q@“m RE OR5 “F6rmita (1) wherein Rli R2, R3, R4t
R5, R6, R, R8i R9, R o, R' and R12 may be sane or different and 5 each
i ndependently represent hydrogen, hal ogen, perhal oal kyl, subst”ﬁLTeﬁtCD?DUﬁ
unsubstituted groups such as linear or branched I Cl-C33 al kvl
(C3-C7)cycl oal kyl, (g -C3 al koxv. cydo(CB C, )R koxy, aryl, aryl oxy,
~aral kyl, aral koxy, heterocyclyl, acyl, o , acylam no, nonoal kyl am no,
di al kyl am no, hydroxyal kyl alkoxy' oxya kyl | ar al koxyal kyl ,
al kylthio, sulfonic acids andjt
different and each i ndependent
unsubsti tuted groups such as I|n
C7)cycl oal kenyl + 15 20 25 1

,  Substituted or
-’C3 al kyl . 193~
'HE {{ fi L,1r.7;, .r7.

nmes: " . FIRM?_,lPIﬁll | K-004 ttt .y :,~~.~~. 1,
~ 121 DEC 2006 optionally R13 andgR14 al ’ g nitrogen atom nmay
forma 6 or 7-nenbered heterocycliC ring, wherein t he ring may be further

substituted, and it nmay have either one, two 8% three double bonds or
"addi tional heteroatons", as defi “G@néﬁ@?’cﬁ-mlflé"h)i S an integer ranging from
1to 2. It is preferred that n be 1.

wherein R;, Ry, R3, R4, Rs, Rg, Ry, Rs, R, R, Ri1 and Ry, may be same of different ahd

5 . each independently represent hydrogen, halogen, perhaloalkyl, substituted or unsubstituted

groups such as linear or branched (C4-Ca)alkyl, (Cx-Cr)cycloalkyl, (C4-Cs)alkoxy, cyclo(C;-

Cr)alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, acyl, acyloxy, acylamino,

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

10 R and Ry4,-may be same or different and each independently represénts hydrogen,

substituted or unsubstituted groups such as linear or branched (Cy-Calalkyl, (Cs-
Cs)cycloalkenyl,
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RN

‘égé“o‘gﬁso%epresent ed R5, R6, R7, R8, R9. Rio,
Ri.l and R12 may be a hal ogen atom such as fluorine, chlorine, bro mne or

i odi ne; perhal oal kyl particularly perhal o(Cl-C3)al kyl such as 91 DEC 2006
fluoromethyl, difluoronmethyl, trifluoromethyl, trifluoroethyl,
f1 uor oet HRAtONANY [Ruorard Rak 2lPRD With Ithe enitrdgeneatomyr mayaferted BCLr (Bymkkplered

group, lheteroBydi ARG, R relﬁttm.‘ I ?g%yfbrth rs&b‘%p&?é’d and it ln?agycﬁagg)eathéy one,

group such as cyclopropy cycl opentyl, 'cycl ohe

cydohept ywo of mmgﬂ%lbl&)&qndgmﬂpd@mﬂal hetermtdros’y as defied sbove. opyl oXy,

| so- propyl oxy;«né p,, such. as clo pyl oxy,

cycl obut yl oxy, céﬁ ope ‘§ng@$&§§%ﬁgﬁ9§ V ek%V%ﬁﬁﬁgbgﬁﬁoxy and the |ike;
aryl group such as phenyl or naphthyl aral kyl group such as benzyl,

henet hyl | et hyl and the like, the araIkI ro
Ironaty be }s/ubst | {%ng)g_'ﬂm{pﬁéegﬁﬁg [B/yeﬁi aﬁ%ﬁayﬁm Rs Rs. Idﬁ’?oﬁ’p mcﬁmﬁx and R:sz
CH3CoHAChiRay el -aCtidfdgda, afdris eh4 @b fludana Optdtinid2 %nﬁr&d drhfodihé: k%aejm?loalkfo

o Ee LB RLRS  rbSoRE RSB s Rherse: prhokatpriox spresmaihy obyiscmati,
the |i ketrflubfoethy| hOdMeﬂfyﬁLU?ﬂtiBWeth?l P Tikk: Qﬁ'vear %‘Dﬂr QEREEPEC & %’3"@? group,

acet i_onyl or |, the acyl 5 10 25 30" 35
Al NEY*IQE%‘"%P Xl th)@g‘ﬂ iso-propyl, cyclo(C3-C7)alkyl group such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl; (C;-Cs)alkoxy group such as methoxy,
ethoxy, propyloxy, iso-propyloxy; cyclo(Cs-C;) alkoxy group such as cyclopropyloxy,
- cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cycloheptyloxy and the like; aryl group such as
phenyl or naphthyl, aralky] group such as benzyl, phenethyl, CeHsCH,CH,CH,,
15 naphthylmethy! and the like, the aralky! gmup may be substituted and the substituted aratkyl
is a group such as CH3CeH(CH,;, Hal-CgHCH,, CH3OCH,CH,, CH30C¢H,CH,CH, and the

like; aralkoxy group such as benzyloxy, phenethyloxy,

20
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12 1 DE 06 group may be substituted;

CH3CH2000, C6HSO000 and the like which may optionally be substituted,
acyl am no group such as CH3CONH, CH3CH2CONH, C3H7CONH, CBHSCszdﬁHQQ ﬂﬁ&
be substhgghﬁ:‘% é'éi 6C3) r@m&{q&l am no tr(\;ro_u such as CH3NH, C2 , lz
and the I'PREDVIRTHHOXY PIRIYEIRRYIOXY, ARY the kke.thegralkaxk @rows may beusubstiviteas
N( CH3) 2, aGyraipH3udhaasiaded, priopionyhbi séhzsﬁythg%hcgpbsti tuted; al koxyal kyl
group such as net hoxynet hyl, ethoxymet hyl | nethdoxyethyl, ethoxyethyl and
the 1like, which nmay be substitut-ed; aryloxyal kyl group such as C6HSOCH2.
C6HSOCH2CH2, napht hyl oxynet hyl and the |i ke, which may be substituted,

ar al koxyal kyl group such as C6HsCH20CH2, CBHSCH2OCH2CH2 and the |i ke,

whi cif may be substituted; (C -C6)alkylthio, 10 sulfonic acid or its
derivatives such as SO2NH2, SO2NHCH3, SO2N(CH3)2, SO2NHCF3,

SO2NHCO( C, - C6) al kyl , SO2NHCCaryl where the aryl group is. as 15 20 25 30
35 13 L &A ); SHEET "M K-004 121 DEC 2006 defined earlier and the

sul fonic acid derivatives may be substituted. R13 and R14 represents
hydrogen, substituted or unsubstituted |inear or branched (Cl- C3)al kyl
such as nethyl, ethyl, n-propyl, iso-propyl, cyclo(C3-C7)al kyl group such
as 1oycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl Suitable
hetero cyclic rings 5 formed between R13 and R14 along with "Nitrogen atont
be such as pyrrolyl, pyrrolidinyl, piperidinyl, pyridine,

1, 2, 3, 4-Tetrahydro- pyri di ne, imdazolyl, pyrimdinyl, pyrazinyl,

pi perazinyl, diazolinyl and the |ike; the heterocyclyl group nay be
substituted; heteroaryl group such as pyridyl, imdazolyl, tetrazolyl and
the like, the heteroaryl group may be substituted;

het%%ocyclo(CH-CB)alkyl, such as pyrrolidineal kyl, piperidinealkyl, 10

nor phol i neal kyl , thionorpholineal kyl, oxazolineal kyl and the like, the

het er ocycl o( C1- C6) al kyl group may be substituted; heteroaral kyl group such
as furannethyl, pyridinenethyl, oxazolenethyl, oxazolethyl and the Ilike,

t he heteroaral kyl group may be substituted;. In the case of the conpounds
of general fornmula (I) having an asymretric carbon .

20
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35
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atom t K-PAdention relates to the D-form the L-formand D, L-
mxtures and in the 15 case of a nunber of asymmetric carbon atons, the
di astereoneric forns and the invention extends to each of thesegq.

stereoi soneric fornms and to m xtures thereof including racemat 331 DIE%SZ«QUB

conpounds9WUPGBA¥ LA sukstitied acyjoxugrobp Isacke asrCHSGOOR CHCH@00NCRRLOD an
rul e are th@0j; which- ; ~nwo ALl =Ef ~(r)ED:. : S. kiif E~T 12 1 DEC 200
obt ai ned tas rhgge{rlrvg!tde]s "g%n%gg&ngae" aPst J‘é%sgﬁ'éeq'raﬁﬁ?'ﬁ@oot%g‘r'p b @suLeACONH,
met hods, GH:@HyCONH, éhH/EOMH, CarsCOMNH hithrvady lb)éb?n)%tiﬁwéd?e(ldqfdaﬁngﬁoalkyla ino
asynmmet ri nip?ﬁ . cHNBY AR 0 ssjble to enmploy an opticall-
ac%/i ve co§r;rc)’gﬁné r_gr§n?h?e st g’"ny%{ @6‘?@6&98&91"&# d?ﬂ"t“F’és(Prrg!(/ t¥‘=’a<§t~‘|~"§° tad, (g -
di ast é][ eﬁp@ﬁ'ialky{mwpowﬂ e mv((?iﬁb?-ig(@fiswm@%é itim}ltwrﬁe{mfy;_ sk sébgtnu{e ;
case 0 ner ormul a , where tautonmerism may exl st,
the pres e_nfo)ﬁ%\[(ﬁggg{bgj He gﬁ%e@e?'Bx%{P?tﬂg'f emg?ég”ﬁﬁgm' lﬁ'l‘%mt”é)(ﬂ“&ﬂe?'f‘éxmi%wsa%me
t he possiliste whish imay biehsulsstituted;n atyhsxyaiRgie gRiu tgm;rp(ygp@yﬁgbcﬂ%,_ @%H?éﬁh CH;
ion Telates™

f | ; inj tr . t t
to ol o PRESTGIE 4P, s WASH Tagy Batubosibidhoseiionyakyly oeaupe pucth s
aci d addiGsHeGHs@CHs, GHCHIOTHECH,cind the IBeNRhith méP baldubsfituted 38, k€

pr epgg ed s@ifordibeadl U e YdD0ed base co 8u'\r‘1ds of this invention ar (f)a'{(m)hsi%'
whi ch form NOR-10Xi & Sei 8"@8 1P 5‘?&%59{8, 2Nz | 9QNHCH, SOMNEH)20iS@NHCF,,
phar macoFeGNHEO(C-Gealkpls SO NHODayIwhedel tHe @1 §roap iy ochl or i de,

hydr obrom de, hydroiodide, nitrate, sulfate, i sul fate, phosphate, acid
phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate,
15 succinate, maleate, fumarate, gluconate, saccharate, benzoate,
met-hanesul f onate, ethanesul fonate, benezenesul fonate, p-tol unesul fonate,
pal te and oxal ate. Suitable pharmaceutically acceptabl e base addition
sal ts of conpounds of the general fornmula (I) can be prepared of the

af orenenti oned acid conmpounds of this invention are those which form
non-toxi c base addition salts, includes, salts containing 20
pharmaceutically acceptable cations, such as lithium sodium potassium
cal cium and nmagnesium salts of organi c bases such as |ysine, arginine,
guani di ne, di et hanol am ne, choline, tronetham ne and the |ike; amoni um or
substituted anmmoni um salts. Pharmaceutically acceptable salts form ng part
of BRBis invention are intended to
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7 “5% | n addition, pharmaceutic
acceptabl e salts of the conpound of forrrul a () can be obt ai ned by
converting derivatives which have tertiary am no groups into trrf

correspondi ng gquarternary amonium salts in the nethods known 1% 2006

| i t er at ur<efingdigariey aqdahe sulforic agd dageatives nﬁyftfel Qbstigieed.t er ni zi ng agents
are, for exarrp e, ﬁac“g hal i des such as net i odi de, ethyl brom de and
n-propyl chlori él"e Ulrﬁ@'eﬁan§%md5?9&ﬂ S%"f%%%ormba%mt%marmbmmm,-
2- 30 phe@@awymmmrmrﬂahyn nethbﬁ‘ APRSW, OEolﬂPoWaEQBER}{.Ldr:TgQ'kgV @888%38% €as.

in the invention

| t | ud

;sﬁt e?medl‘%fe’ foﬁ‘i’a‘?’}' tﬁ%c'&}ft}r'}? ,ql;rgfquﬁtyéf Wﬂ%“%h’pﬂﬁlﬂﬂepm&lt&h@e heteparayclionrings
t her 5salfosnedbetweshhR § idiid

o interpediates 35 Thﬂm‘gfaﬁ kaceuf’f"égf‘ﬁ'yﬁgﬁf;ﬁ%’?gﬁ*e i s Bypolf SOTRRLA:
for mul a r? '}@V exPUiding s 1203 dnketrahydrogiyridisen imidaaelst, pyrirhisgirol,, pyi'azm))l
di met hyl fiperazinge diaabli Lvat
T P sy e o 0 ol B i L
A= V03768 D& Ryidyl. midazaly t@tﬁ%zoymamdntheolﬂke;rtpstla¢tbmyu groupi nhasymt

in the selbstiuten] epRERYOGRINE, )yl | | i on,. ad to such
sol vght. Such sol %g]t es a@gd\?\ﬁ{hl n the s%%he of 1 Fg |lind\i/¢aeg#'§y& BIPefifipealkyl,

i nveht i off"APAYingalkyfucmaehofigeaikyy m@mqa&syl and thecliger, &g Betem@rdrgerﬂfs)élhﬁl

conpoundgron foer rsubstit(ifed; I [ een eni c y
modi fied ;n pltfﬁ@/ e bi otl ogi cg??rdﬁﬂéh' ac 2 S hég]gﬁ{%g%gugy "ed'ﬂ?&yl'
whi ch maf %{Bg‘ﬁi'dgﬂa%?'%ﬁw and ‘ﬁﬁr’lbeéheyﬁ@mafalbyl Qjommayrba/suhsunnec'esses to

t he parent f olnntheTbase of & &6m ds f k| ne | c
profile ;tlag]n t he K arent , enabl FE? ea??geérheglél]o?g?%?? gh ﬁﬁﬁgnp‘{% 85%3

epi t hel | S K% Presentinyéntion calates to the Biform, thet by foramana . Lﬂpmum anyd tire the
st a8l i CQSQnDﬁ a oumbercof asyniretlicacdiBort atoms, 'U'feedlagt%'iecﬁﬁ@r?e Hﬂns dnd ¥1f0mve?non
Wi n

|l ficat 10 t
o am ae e R e St om0 2bg o TS dbetrof inqueting racemmates.

pept i desThdseciemmmynts of gengal fmduiay(l)m@n have &H adyPmeRRJarbon Bh@LEASERs afl
3. derivatives that accunulate at a site of action through nenbrane

selection of a Prodrug fromor a nodified prodrug form or any conbi nation
of 1 to 3, above. 15 Conventi onal
20
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Procedures for the selection and preparation of suitable prodrug
derivatives are described, for exanple, in H Bundgard, Design of prodrugs,

1985). Compounds of.general formula (1) can be below. The pr b y
f)f th)e nmet hods descri bed present invention-also provides pr ocgzim&gﬁw

preparing conpounds of general fornula (1) as defined above, their
der i vat i v¥¥aingd 23 racgmates gan beiseparated @ne frewmi the pthenby the Wrsiak meibods, or any

st er eoi sogresrsisorhdrendy HECSHIRAEd By $teB3pecitib B dsyRRIYTESyRINRsis LHGHdver, it is also
phar maceu[gi gg’} ly acceptable salts and their g@?ar maceutically lacc_ept abl e
sol vat es, PHov8l 0 goﬁ’r‘?é'a?pé'f:@@ YRS FIROYNT ompHes 819R R CREPSORdingly opticalkg, R4,
Rs, R6, RitliviRey,diR@sredinaric d@mppullBen Ridg oﬂaiﬁe@mhémhal&bgpa?oge}‘l nedS ]
reviausly ca d f the t og Vgiscrl ed bel ow. Schene -
55 Compounds” o GERPER bR dlechdBLERIRF R P esyR 131 Aita
novel . i nt'Bf REageNtdIventnnrglates(tp 8) obthe enssiid Butomatie forths 2anRitipe RissiBR rMxtuRY
N--R14 nheBdfl R3 12 NH R4l COX R'Rg R7 ,u 4. (2 1 DEC 2006 (I11)
wherein X is halogen such chloro, bronp or iodo, RLi R2, R3, R4, Rs, R6,
R7, R8, R9, RibINeREse of Rezompauds i gengsel forulaat)econtrinieg densbtiy iswnerisst v,
using a RH¢ Plesert ientionlrplaiéents MiPdfitNadedBometri€ RbAb)St . for exanple tetrakis
trip yl phos

the | ke: " and e By BRor e cBiatls a9 =Bk Sl figommburboLhe Gnohe
formul a (feimulanflibcambe peapacuingfde dfopémdritiened base compounds of this invention are
those which form non-toxic acid addition salts, includes, salts containing pharmacologically
acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate,
bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate,

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

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

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

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

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

30  phenylethyl bromide.

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

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

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

15



SR A e i < & 'tP'O376085" - SRR
for a (1); g+-004) renoving any pr g groups; and/or iii) formn
a pharmaceutically acceptable salt, solvate, polynorph or prodrug 10

thereof. This cyclization reaction can be achieved using vari etz.gf C 2006
pal | adi um cgtal ysts. The reaction nmay be affected in the preseI C D&C;

base such as USO'KPf'm'ISammm,i me%q&c&{,\;i d out in the presence of
, aceto

sol vents suatveasitididio sla%: , PreRfiaYase ari wystafiidation,
preferably using_Di m(e)t hy g%'%%’ﬁ@%’ﬂ@@ﬁ%wﬁhiatﬁmsm@tm@)hvgﬁﬁdlrﬁ o
mai nt ai ned by usT%"N?@ﬂon gbsemncomphisss th@ghgfmdé)r bie The rtea,ctl'or'l

t enper at ur ecompOUNAS B thd foﬂﬂ}t,égl Gyto 200 C base H ﬁ‘f! Ehptab egrodoligseot the
and prefserqﬁtjj)%/ ag. a tenperatu AP Is@ drugevhictr b l@ébnoéhénhéalfm%éggg ”gy
range from be 'Zf"quﬁﬁ"s,ln~p¢t'aré@l&hlsnefdga]o;pb&t%ﬁgbmgog)rs. Scherre -2 ay
Conpounds @f”eglf_rmbr@eﬁz(}ﬁiml;&, Qﬁe ,r_r‘% bre prepared by S&elgr‘@f’e& ¥onpditied bef
formula (| Ihl‘_% g%n bel ow, b RYIY9 Progessrs tR1fe RareR rid ThN prodRiy 5? e
O RS (111) 25" WHEHERhPhamarokinede prétie 18R nEBardil BB 0,00 0, RIL s
and "n" ar &eqmucesai esithaliY bats s¥ir foW'éh a sui t able a_rf& PP sagetian 8crobs
as R13 X Ofa"m’é'e)é O XRIBRLAX T i~ S UCCALEY fesvkiy, d/arimpaved b eRmidREiLiy
X is ggod [ eaving gr"é € PlRsmaabalhiifiep (e rexapdy Oxyich dsé(ﬁﬁdl‘i ke, and

t her eaft er MfiEdejths follolving: necessary carrying out steg's | ?’Pl‘%‘ medifsations
(iii) as descripegs%l?%ve. t? 12 1 DEC 2006 The reaction is preferably
carried in an organic 58 e”h’#mesmhtdm/madﬂéd%}ses?éraé%%r,r eact i on,
such as acet one- Wetides vili€h mag bk Psed },iggdgrsm?turres t her eof - lPﬁée’iner.t

at mospher e may eqamidnal Eﬁ%ﬂ by usI na I nerY SREFUIELOr oigeispegific\protéasesy ote.  The
reaction may be affected rhitNEOYntesnste WfactorbBisughifidmBiank &Rl Nag 8.
TEA or_mixtures t IRE?&uE froffher a modified prodrug form; or an)} combination of 1 to 3, above

Conventi
ntional procedures for the selection and Preparation of sujtabje prodrug

Rio. Ry, Rz, Ry, Ris and “n” are as defined
f the methods described below:

where R, R, R, Ry, Rs, Re, Ry, Ry, R,
Previously can be prepared by any o ”
Scheme - 1 : '

25




5 reaction tenperature may range from20 C to 200 C based on the sol vent
enpl oyed and preferably at a tenperature in the range from30 Cto 150 C

The duration of the reaction nay range froml to 24 hours, pr ietetg_:g ﬁﬂ@m
2 to 6 hours. Schene - 3: Conpounds of general forrmula (1), 3 b 3 d

by reacting a conpound of 10 formula (1V) given below, 0 RL CH3 :t8R7 2
RN3 RARE OR5 (IV) wherein Rl, R2, REl) R4, R5, R6 R7, R8and "n" are

as defi neghdpsif Xii@Habyen W Q el of
gi ven bel ow, 15 NHR %en ch hrO% rf'%er ei ﬁ&%lg?rﬂ ﬂ $ons oll?éff%' ed’ eé’l’l ier;

and t her e3etBe Rfs %flé’s'l"‘r"eadeéﬁs FRBRd RRVIoUArYSiiony PcSKR) OTS’?%}QB deriyative jgs)a and/ or
(i) as cheagti hederbaye. tekRRisabdhenyi@RssHIRN Jbaﬁlatﬂmﬁf efElYo-BRphoPRIRYL at a

t enper tur f or mal dehyde can be in'the form of as
aqueoug';1 s ﬁé)'i"gﬁ”?g@'%ﬁoa"%t\“%r‘r:f‘ﬁel”fﬁ‘e%eéfs?ﬂ’1 on, or a polyneric form of
f or mal dehyde s$ucdonasrtipar abmpoweidd hedernia (l)ﬁmtomymtaémdnqawnd When such

polyneric forns a | ar excess of mneral acid, for exanple
hydr ochl ori ¢ aci dFO?mH@?QcFé‘gjﬁDo regenerate the free al dehyde fromthe

pol ymer. The rﬂba{émownguagypfoéqcénmmpyp%amdmred in an organic solvent inert to
the condi ti ongj abbiRg 4 %Fm%un&aﬂﬁ hhcasptdBrt NaROkolvSkN31R8) kner ab?;%?odmgg

nmet hy{ butanol and the like or a mxture thereof, and pre
ei t hel” acet ond¥FOfDMF.  The inert at nosphere nmay be maintai ned by using
i nert gases suUeBR @slidifion Airacﬁdin tih bd Behieve@ asingORrit§RQPaBidilie caBlstcange from

t2 gm?ef‘ gt &?gCt‘??]l%%&eo% C}ﬁec el "P r?hﬁoé’%g%%%g %{%Seegtsu R%s ﬁﬁ?cg)(%aﬂﬂ%lre?ﬁté’"r'@%tl on
may r angebef gagiadiout i the pl‘&mn@& ofrobykets atdhyad Tidifn 2VIE oDSHo DV, DBTE, Scéteme - 4:
18 K-004 4pg the like and preferably using Dimethylacetamide. The inert atmosphere may be
15 maintained by using inert gases such as N, Ar or He. The reaction temperature may range
from 50 °C to 200 °C based on the choice of solvent and preferably at a temperature of 160
°C. The duration of the reaction may range from 1 to 24 hours, preferably from 10 to 26
hours.
Scheme-2: -
20 Compounds of genéfal formula (I), may be prepared by reacting a compound of
formula (lll) given below,

(i

25  wherein Ry, Rz, R3, R4, Rs, Rg, R7, Rs, Ro, Rig, R11, R12 and “n” are as defined previously,
with a suitable alkylating agent such as Ry X or R4 X Of XR13RX in suc'cessive steps or in
one step, wherein X is good leaving group such as halogen, hydroxyl and the like; and
thereafter if desired or necessary carrying out steps (i), (i) and/or (iii) as described above.

17



12 1 DEC 2006 Conpounds of general formula (1), may be prepared from

anot her conpound of formula (1) containing -C(=0 group/s in the side
chain, by known nethods of reduction to the corresponding -C(Ghl, D&E{ZUUB
-C(H, H conpound; and thereafter if desired or necessary carryén

steps (i), (||} and/or (iii) as described above. 5 10 15 20 25 30 35 19
A MBM | E1 he reactiqapiy prefagRirhorpriod inDECORE0E soentateri totts ntmﬁlt@hesf ik

v | qw, e R2
gRgnﬁlr %|4 féﬂ%mldlﬁ ubsh a’ﬂ@cé’t@‘w eﬁﬂﬂroecbl\ﬂls £Hd @Rﬁ he QWleuregetthggl)% e in ES ey

be sane of th:?P[FZ qe gfﬁl\l)bg ARl aleﬁd E%uqlwg%ﬁ%tspgh g%?j;r,é\gghlﬁe hi@rreamsian neal ogen,
per hal oal ky kffectasbip thet preshce bf a1basshsich sl KeTOs, RS T§N%hn§l§uorle§bf§1%ﬂ3rof qgfkoxy
S e TR TR RS o B R e REY PP g st o
nonoal kyl anefanémy di atckyleaatiramn tmydmwfym Byl°C tahB®Xy.afHeydurat@h Yok evahdiph
ar al koxyalyange #okyd {0@4%0urls(,)preferably from 2 to 6 hours. .

Scheme - 3:

Compounds of general formula (I), may be prepared by reacting a compound of

10 formula (IV) given below,

(V)
wherein Ry, Rz, R3, Ry, Rs, Rs, Ry, Rg and “n” are as defined previously, with formaldehyde

and a compound of formula (V) given below,
15 NHR3R14
V)
wherein R4z and Rq4are as defined earlier; and thereafter if desired or necessary carrying out
steps (i), (i) and/or (jii) as described above.
The above reaction is preferably carried out at a temperature of 50 °C to 150 °C. The
20 formaldehyde can be in the form of as aqueous solution i.e. 40 % formalin solution, or a
polymeric form of formaldehyde such as paraformaldehyde or trioxymethylene. When such
polymeric forms are used, a molar excess of mineral acid, for eXample hydrochloric acid, is
added to regenerate the free aldehyde from the polymer. The reaction is preferably carried in
an organic solvent inert to the conditions of the reaction, such as rhethanol, ethanol or 3-
25  methylbutanol and the like or a mixture thereof, and preferably using either acetone or DMF.
The inert atmosphere may be maintained by using inert gases such as N,, Ar or He. The
reaction temperature may range from 20 °C to 150 °C based on the choice of solvent and
preferably at a temperature in the range from 30 °C to 100 °C. The duration of the reaction
may range from 1 to 24 hours, preferably from 2 to 6 hours.
30 Scheme -4 ;

18



(AT = L LxL"K::.‘:‘F})Aﬁ . R
15 20 25 3 %00%~D+, i EE SUVYN- RK-004 121 DEC 2006 sulfonic acids and
it's derivatives. The present invention also provides nethod to prepare
internedi ate by general formula (1V), which conprises of cycli éH;gb
compounds of f Ll g VIg1), R 0 R OB RENH Ri X OF8 112 Ry UEE; 206
Re 5 (VI fl 1) whefEoHnRe Of FgEnerd, foppuland), ey bR7prepdreRB frane anBtHseddMiSbund of
above; X fesnhlal @geontain = : rnh.odp, using a Pd(0) or Pd
(11) derigative as a cg?aﬁls??gﬁ{p%égg%@d?gﬁ'gkﬁg k"f’wpprl’i@mﬂd%lﬂfs'ﬁﬁuﬁ@on to
pa: | adi um’ (Besponding rfGK? fhoRpHE ) pampama;mrmnuet&mtdriik@eéi%daoﬁh%é&%'a@
sol vent riying og s ii { ¢, sequences it may be necessar
and/ desi rat?l e tgébép)(ir’b?%gﬁd@gﬁ@?aﬁsé\{/%cg&dr%%%‘iei've groups on any of the
nol ecul es concerned. This nmay be achieved by neans of conventi onal
protecting groups, such as those described in Protective G oups in Oganic
Chem stry, BEd J. F. W MOQOme, PlenumPress, 1973; and T. W Geene & P.
G M Wits, Protective Goups in Organic Synthesis, John Wley & Sons,
1991. For 15 exanple, suitable protecting groups for the piperazine group
i ncl ude BOC, COCClI 3, COCF3. The protecting groups nay be renoved accordi ng
to the standard procedures. '

10 .
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rRbs may be rerr% Ffveni ent subsequent stage #
nmet hods known fromthe art. The conpounds of the present invention may
contain one or nore asymetric 20 centers and therefore they bsﬁm&ngj‘s
stereoi soners. The stereoisoners of the 25 21 k1 MW r. r -00
2006 conpound&loye! inteempdiatesof genesaitfomiul a1e repreBanted Y/giférs befow o' €
ways presented below. i) One or nore of the reagents may be used i their
optically active form ii) OpticallyRureXxgatawyst or chiral |igands along
wth netal catalyst may be 5 enployed in tife red%:tion process. The netal
catal yst may be Rhodi um Rut heni Ul tAthumfnd thg |l i ke. The chiral |igands
may preferably be chiral phosphineg '§’mretri Cc synthesis,
J. E. Baldwin Ed., Tetrahedron seg iii) The m xture of
stereoi sonmers nmay be resol ved byRgonvg S 5 such as 10 forming a
di astereoneric salts with chiral acidg nesg, or chiral am no
al cohol s, chiral amno acids. The resutti ngdm xtuje of di ast ereoners nmay
then be separated by nmethods such as fractional Byystallization,
chromat ography and the 1ike, which is fol I( d by an additional step of
isolating the optically active product by drolyzing the derivative
(Jacques “Ete®R| Ri, Rt RofRs sRe.RBe camdt Re arel Bs andy Bes shmiei 0N diffeYéhtedind each
| nterSci aitdepen ) red h 'd&elrllr te i,S rs._may, be resol ved by
convent i onal Wg‘?‘ﬁ%d?gﬂ&%%ﬁiagymm cr o@?‘ﬁ ge?xes%eﬁﬁél?%ﬂﬁ rsé‘abéi/'()??fb Qrh&nsubstituted
di ast er eSMYPS SUCH| 3 lipeargrgbranched HCi-Eh)allal, d€:-Cr)cycibalkg, Ik, cgtio(Cs-
aci ds theat beagmpl t | J delic acid, lactic .
acid, 20 )ca ors'3| foér?]?l' g%% h ﬁgéé'ggé’fygsﬂg‘lﬁg"ctygﬁm 9, GWIY: pasHaminey
can be eff§" n@&'aﬁﬂf‘fvbé"a'ﬁy'ﬁﬂh%a Bydeaxyaiirs, athoxyalkg, oandokyetkyt, aaralkox@aikd,
such as &lkgittie, arginine and the |ike. The pharnmaceutically acceptable
sal 44 formng a part of this invention may be prepared by treating the
conpound of formula (1) with 1-6 equival ents of a base such as Lithium
ammoni a, substituted amoni a, sodi um hydri de, sodi um nmet hoxi de, sodi um 25
et hoxi de, sodi um hydr oxi de, potassiumt-butoxi de, cal ci um hydroxi de,
cal ci um acet at e,
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Soea Qk&#’?de magnesi um hydroxi de, magnesi um chloride and the like . §
5‘5004\/\/ater, acetone, ether, THF, methanol, ethanol, t-buUtElrrenmEss

di oxane, isopropanol, isopropyl ether or mxtures thereof my ge m

Organi ¢ bases such lysine, arginine, nmethyl benzylam ne, et haH 'k ,2005

di et hanol am ne, tronetham ne, choline, guanidine and their 30 derivatives

may be $sEanicAcids anddits deivatieéd. s, wherever applicable may be prepared by

treatment wt i uch tartaric acid, mandelic acid, fumaric acid,
mal ei ¢ aci d, -it%ef'g? }‘%%nzdri?\éﬁ"%égl g‘é%‘P"PM‘d&Ei'ﬂ?m@dttpi prepaied int@mﬁeﬁi&bcbgcé%‘eral

benzenefamula iV}, vetichl copptisdsiensych j ' apht hoi ¢ aci

met hane sul foni c acid, mgl iC g@d,ﬂg%g??@ogﬁsg?f f%@"g%%mgci d, succinic
acid, paimtic acid, oxalic aci Qi hydhoch®oric acid, hydrobronic acid,

sul furic acid, nitric acid 35 and_t i i ol vents such as water,

al cohol s, ethers, ethyl acetate, S dr a lower alkyl ketone such
as acetone, or the mxtures thereg 2 \N?~:D"",EE :: K-004 121 DEC
2006 Different pol ynorphs nmay b , crystallization of conpounds
of general formula (1) under diff#erentNconditions such as different
solvents or solvent mxtures in Varying proportions for recrystallization,
various ways of crystallization such askslo cool,isng, fast cooling or a
very fast cooling or a gradual cooliflg duny grystallization. Different 5
pol ynmor phs may al so be obtai ned by heati ng conpound, nelting the
conpound and solidification by gradual ggf S poling, heating or nelting
under vacuum or under inert . atnosphere and [cool i Ag under either vacuum or
i nert atnosphere. The various polynorphs n&¢ be identified by either one
or frore of the follow ng techniques sqgm as differential scanning -
cal ori Mehérkin ROVIEer X;%a diffraction, Ie?spectroscopy, solid probe NMR 1
spect roscopy ahd e R 'B?-o@téb?.RaMtMefasgaﬁovqutihe‘awggﬁg%ch as

i nvent iG¥Preobomoswrsiods, wsinga IFHGC)EH PE i ont ai ni ng at | east
one of ﬁm,ﬁg;ﬁggm%ggﬁaiﬁ ﬁn&al fg‘r)r?ﬁl a :ié)ats f%%‘?'?g'ug?ﬁ%ma%ge, ir
tautoneric forne, therr orly E8F-d5aieldrhespbing) galiadistm iaod tbe ke i Acivitable
pol ym)rSB|Y§!‘Lt heir pharmaceutically acceptable salts, their

phad maceut i @ el 1t t hereof as an 15 active ingredient,

t oget her .wi.th r{'} _aar?1 ?fa%geut |_cafﬁsgh§%‘$§'§f’é‘m4ﬁ“é¥§?"se&ssanaam@srdasﬂ»ableem i ke.
The phRIMEHIRISHNP Qforpastive Deawpsotn hyp gb ithes endledusse B @R Y e IFat ed
in a ecneest bpebnsBNESHVeHE) harmaceut i cal 'y acceptablre
carri eéfc:u NI hg activ\?gﬁi:r{dwngﬁ%@b 8?8?{(’ E'eéj VEDOIS desslbertint Ryotastive e d
for oral, Buccpane ngaﬁ,d"’peﬁ ¥itMeOmieePlgnumi Priess\vig7aysnd TNV, AFSSA | ar
or sub&R-dReMu¥Yutsr Protexdtiab GrEUp £ irE Ofgini OSyritlestt, fJBF.H‘v&\éyté‘ lél,o(ra\s, 1991. For

15 example, suitable protecting groups for the piperazine group include BOC, COCCl,, COCF
- - - . ' . r 3.

The protecting groups may be removed according to the standard procedures

The protecting groups may be removed at a convenient subse

quent stage i
methods known from the art. ge using

The compounds of the present invention may contain one or more asymmetric

20  centers and therefore they also exist as stereoisomers. The stereoisomers of the

25

21
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IQPfon by inhal atton of ThtTTlation. The dose of the
conpounds can vary depending on factors such as the route of

adm ni stration, age and wei ght of patient, nature and severity ?f m
di sease to be treated and simlar factors. Therefore, any refé ehdicth 2Pl n

to a phaREWPOHBES ChIthg Rsesenttinventianomay beoprdpamed: 6 @F AbredGAGE Hresented
formul a pkjowrefers to the aforenmenti oned factors. 25 For oral
adm ni stration, the pharmaceutical conpositions may take the formof, for

exanpl e, tabl & sOpe Ot apxalof thepreagenSindybe QBRI QP 8btidF Zativd fo
phar maceut i Ca'i'j Yo M@{%@g[ﬁ&a«?xgi i enl"F such as binding agents (e.g.,
pregel atini sed nal2e LPAre RAtals ?{/) 1193095 Slangovith aretal watatysp praybhe

O e bhasona poybbebeTeguctonguoass, THE R XS hidyhe RRUIUNCSE, O
I U S .y - : ;
30 di si nlto egr gnt sz?tg?é'g&' ﬁ%‘f}‘é‘?’oaréj[etggé'he-Jm%s%'&[PUiﬁagﬁamy preferablgtbe)chirat
wetting agents (phogphines @Pumeipibsof XEyrhmbRia igh y+De, coat ed
by net hods wel | sléﬂggm‘(d' gﬂhtej“ﬁlsg'rt' Li)(,Jui d p?g%‘g?'gt ?o%’?%lg‘;r"ﬁoérgl Tetrahec.f’irqn

adm ni strati on may Uake rmof, for exanple, solutions, syrups or
suspensi ons, iy Theayixtag obstepesisebRInASba rdibl el natifution
W t hgwat er or Orftﬂ'ﬂ'{i S\L}Ijé.t qbl e vehicle %Zf oF_e blﬂ’gg_b‘}gé’g’ke'f“?%n&?ﬁ’e}ogﬁ iFhs
may be prepared Dy COMERT TEIPMENEsSais Mt chifah agids onwbiral amidsy oncitn =hing
addi tives such akobaispemicilrgning@rids. (e Bsulth8Ri SAEL VI END ED:

et hyl- cglrﬁmésgf é%sheyrﬁ?'gﬁg’rﬂ% HUPBI e

SHEET K-004 1 2006, syru
fats); enul si fyf%a%gn?ys éh(bals s‘fcecﬂstffﬁ joRl crystallization, cronziograply walitbes
(e.g., alnond-olike, which issfollowed byetaRYhddMidHal Qs vatives (e.g.,
met hyl' or pr Opyﬁro@'ugy%gggfnzoalhgs or sor bi c%flglécpi (%? ﬁg?jgﬁﬁif}@%afptncaﬁy aivd
adnj nistration, the c P29 g Heanvative; (Hacquesigtosl.  “Eriastiomers, IRacenges 5
forMul ated i n cand Besolution”, Wileydnterstivnc8 Ccigedg conpounds of the invention
may be fornujat hrfdtu | __administration by injection, including
usi ng conventv?oﬁ_gel c_at'%géfgs?%@éﬁf’&?rf @@Hh?dﬁ%"%’rby Fonvestional reethods sudhoas
for injection raifrehialseeelution desaivingitie daste@oniec Balts fdhmed Wit BN LESs '
ma

in nmulti-dose pithpbiss, With an added preservative. The conpositions

take such 10 fqns . as suspensions, solutions or ermulsions in oily or
aqueous vehi cl €9 AhARIRYALSEHMRE eMPippecimax bertartargeatid, MmunbelRSadidl IRARUNR,

o oo ot e LA, e ! SHERANEL Yo ooy B
sterile pyrogén-11ee WATE? or pdasicanyse acigiruch et iwsine; angininedmdahe tike
invention may dhscphzmbceatdany eitckptabRCidis BANNGS Palt"Sr this invention may be-
prepared by treating the compound of formula () 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 chloride and the like. Solvents such as

25

water, acetone, ether, THF, methanol, ethanol, t-butanol, dioxane, isopropanol, isopropyl

ether or mixtures thereof may be used. Organic bases such lysine, argfnine, methyl

benzylamine, ethanolamine, diethanolamine, tromethamine, choline, guanidine and their
30 derivatives may be used. Acid addition salts, Wherevér applicable may be prepared by
treatment with acids such as tartaric acid, mandelic acid, fumaric acid, maleic acid, lactic
acid, salicyclic acid, citric acid, ascorbic acid, benzene sulfonic acid, p-toluéne sulfonic acid
hydroxynaphthoic acid, methane sulfonic acid, malic acid, acetic acid, benzoic acid, succinic'
acid, palmitic acid, oxalic acid, hydrochloric acid, hydrobromic acid, sulfuric acid, nitn‘c acid
and the like in solvents such as water, alcohols, ethers, ethyl acetate, dioxane, DMF or a
lower alkyl ketone such as acetone, or the mixtures thereof.

35




TREPQ%r i es or ret cRPTER %, e.g.. containing conventd 4
suppository bases such as cocoa butter or other glycerides. For intranasa

I Ni [ I Ni [ [ [ tive co u f
adm nistration or adm ni strati on b_y i nhal ation, the ac Clj.;{?
the invention are conveniently delivered in the formof an aemgo{]_ 3905

Piftefentcpelymo may enplepared:by cpystallifiliba dtadbmpSuriy 9

”1?1)2} Zr pgfzz;;,rgt{f fd ;:; -ﬁyl,é}]m .ayse g?wa &,% l[é’ruéwssur'i zed aerosol, a s_wqaeé.bpjl"%'
propel | ant, e. g.), n?l cm S oé%’pﬁ%@&bﬁ’rﬁ%ﬁe, erept E‘HY?ﬂt%Pr selventemhdures in varying
di chl or ot%PP%ﬁipus)lf@retdmymllizaﬁobpnad:b@(iggd%ij c@ﬁrg@ghgﬁé,{gl},\%,?gg)ﬁe é’r";é‘g'e fast

Ioloti ) ng a v d’
amount. oo lor S VEN R oIt B (3 cdradiel soolen guneystabizatiny: cifarant
a sol fiti Gelysmorphs peay atso bé ob’tahﬁedi‘byihé%tiﬁ@rfﬁ@%ﬁd%hh,en;e‘ﬁfngath(éa?ém&%dntd and
pref er ab's\ﬁliéﬁﬁ@éﬂoﬂ Bf In t%e ;rorm of', powde{i. 25 Ca}ﬁlﬁél es and car dridl ggs .
(made, for exanple>? FraMHa A a5t Foe (9. lreating, op Meltime upden vacuigafn an ercljmwy
be f or nulaémespheretaadrioolng uneersithelivac@bim bré Qﬂr‘fﬁ‘&gﬂéret. H’%g' \%\ﬁ%rbtsﬁ&yﬁg)rpﬁs
sui tabl e Kgey @ such as |lactose or starch. A proposed dose ot
active C(r)nng&gungse ?iseﬁht?%el' FeAD? A, MPE obithen&llowing techpiquas euath, as rm&fe e;rﬂ:bl
buccal adeantiing rcdlbieter0 FwdRY € XAE9 m&ioguw’sﬁe?fr?%&%gt r?@%ﬁ?p%lb% d"é&%
30 cqpdi ] ADsEEHChAS to ftbove, is0.1to 200 ng'o e attl N |
per unit %%ses\ﬁﬁ‘})éﬂ" &Eﬁﬂ"& BErCRiOPHi stered, for exanple, 1 to 4 times per
day. Aerosol Aootheraispectsofithé présat IRBhticH c&rhﬁﬁ&a@ﬂg'a#bﬁé}grra{c%[:ﬁ&leéioertagg%ggx,e
(e.9., Niga nﬁ Ii tthe a ra&a adul ¢ hfuman are pre (lara ;t/‘_arrangf f
t hat eag‘%‘SH met1 &9 Sgie%‘? ok: mpgundseq d88|geper il 0).otheis desdatiges trteirel
conpoundtagtomeric ifomes)t their. stdrecisumiedd, | tHéii lgkomafie FomW t fheftn p@ﬁfnﬁé}?;!{hs"r;"e@eir
be withighdhech ﬁja% B'olag‘%gAmmstr.atlonrra be severa |
dai ly f%}} exarr% 3 ge&ﬁ Gr5ayst N Lhagmaceiically accepiable solvates therdofias an
eacHSt i mctive ingretiehiRtagbthén\With fshadmatsttiialy efpleyR84tanichs DERIZALE and e fike.

initi of , this.invention for the various serotonin
Feceptors. arBLpaEOIRBRG ComelSion o hacmeren dntensPndnay becmpwiiaied inre
descri bé@nietional reatiner | usingl obe i mgraﬁaayﬁaéeoﬁcaagra@éﬁ@@fcagﬁé}ggh?fuﬁz ‘r{rh;%
types 5 ddivé\esmpoliRds émﬁgvé%:g{ h%&%ea%gm%rtehc? posf'org?%% ca?l,r in%ranasal, ‘parental
reconbi nant _expressed | n HEK- cells _ . -
rze.g., intravenous, intramuscular or subcutaneous) or rectal administration or a form suitable

20 for administration by inhalation or insuffiation.

The dose of the active compounds can vary depending on factors such as the route
of administration, age and weight of patient, nature and severity of the disease to be treated
and similar factors. Therefore, any reference herein to a pharmacologically effective amount
of the compounds of general formula () refers to the aforementioned factors.

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

30 disintegrants (e.g., potato starch or sodium starch glycolate); or wetting agents (e.g., sodium
lauryl sulphate). The tablets may be coated by methods well known in the art. Liquid
preparations for oral administration may take the form of, for example, solutions, syrups or
suspensions, or they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparations may be prepared by conventional

35 means with pharmaceuﬁcally acceptable additives such as suspending agents (e.g., sorbitol

23




’?39948 OH DPAT (221 G / mol) F| nal |igand concentration'-
[0.5 nM] 10 Ref erence conpound : 8-OH DPAT Positive control : B-OH DPAT

| ncubation conditions : Reactions are carried out in 50 mM TRl Sz HCl
7.4) containing 10 mM MySO4, 0.5 15 mM EDTA and. 0. 1% Ascor bi jzkf[lﬁ(@gﬂﬂﬁ
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i vi e
ilters TGt ondaadeats, Venleds: 6%, STonef it \aibY esleff &7 43, alcadeb  ana

any int epeasen@uses)fegt mmxtonpmpybk»md:bxymzs&iﬁbr Borib datgd)si te. 20
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[ R A D., .Engel G, et al.
Ié:—gl'?r :;gr g- I—F(Ia' E{ecogr!nafjmaqg@tfoé's the gorﬂ&‘?s'%’i'dnﬁ)' &@%ﬁﬁom%ﬁ% or Iozenges
Radi & i gMuBit&djlnrr@nSEmldJreSmahhh' [ 3H] - 5HT, [3H] -8-OH DPAT,

- I I d [ 3H]-Ketanserin. Eur.
bhar ol 1 TBEP BB, orenkintin B (nGecteR oREY B loguiigiert e WarcRlRsa

Hoyer D. aGFbwsSahentbwenﬁeetuﬁ? ihalliding lu@rngr %Mefhﬂéném E%heéﬁﬁ%drpﬁé&rﬁ%ﬁai 'r‘;%rc

Na S rg's -Arc
500; 1 aaniisigt ERRERORs R iR e PSN SR Ay dpeegs o o SO ATERLIEs.
and Met hardse: mﬂaaﬂmearonmmérSEMmmi adddd plesrvaBVE) BN SompPaditicHs! %gdtage[s&f:ﬁl]
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Non- 0radBRh AR sBipariatiny Soluine bramisions io Sikpor auemet waturies pntain
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Lo ot oy Re crideBRRES: 1R o by b TS Sl g

wi t A9t hSugMRs Buppositories or retention enemas eqg., oonmmmg conventional suppository bases
such as cocoa butter or other glycerides.

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

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

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

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

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

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

35  with an aerosol will be within the range 100 ng 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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Engel G, et al. Mol ecular

Phar macol ogy of 5HT, and 5-HT2 Recognition Sites 10 in Rat and Pig Brain

Menbr anes: Radi ol i gand Bi nding Studies with [3H}-5HT, [3H}-8-C]—§.EPDAE'E

[ 1251] - | odocyanopi ndol ol , [ 3H] - Mesul ergi ne and [ 3H] - Ket anseri n.[ Eurtt JrZ{JUB

ghalr_|0 macol I 118he gBinRtas(df%é)’SomndmndM!tﬁihdmdrmgﬁ -f%ﬁﬂfwﬁﬁdt?r%é?ﬁﬁo?ﬂf rg‘%‘ﬂéﬁ
) W S : teractions wt unctional 5- , B,

5- HTt c, %ﬁﬁ%@'}ﬁﬁ{e@g@ﬁ%ﬁ%,{é@g@gﬁ@%ﬁ%gﬁﬁﬁ.agd,gre descnbeddifiermc.  340:

135- 138 Restioligagid binding hssas forsvariouss)s-Keeeepiddsudtyped: Material s and

Met hods: Receptor source : Human cortex Radioligand : T3H|

5- Caréooxg)m' dotggé%t m QE‘J(‘ZO- 70 G /mol) 20 Final ligand concentration -

[ 2.0 nM "Non-spe Vi PE & ni nant : 5- Carboxani dotryptanine (5-CT) - [1.0

M Ref evaiéfal€ AR MEods: 5- Car boxam dot rypt am ne (5-CT) Positive control

5- Car boxam dotryptam ne (5-CT) 25 Incubation conditions : Reactions are

carried out imESEPIRUSPTRICS-: HyMarprecPMbjnapbexripssadgn HERRGACREs 100 nM

8- OH DPAT, 10@&aaMii gl leH- |l ime and 0. 1% ascorbic acid at 25

C for 60 m nut es.yg'ﬁg E;ekgcgtqlegnéﬁé#twg?%bgétde' by rapid vacuumfiltration

onto gl ass fi bl figandeeancentralinroal®ts oMy trapped onto the filters is

det gipm ned ange pralues in order 30 to ascertain any

i nteractions of ?%%%%%%%Dﬁgucl oned 5HT1o binding site.
Literature RePepitiveeontyde 8e@H®PATchoef fter, Palacios J.M and Hoyer D.

Mol ecul ar Pharmacol ogy of the 5- HT,p Recognition Sites: Radioligand

Bi nding Studies in Hunan, Pig, and Calf Brain 35 26 ~AIGEDIDS Er gg IC
Rl M - 004794RatispEopdiigns penbr anes. Naunyn- Schii edeber g''s Arch. Phar nacol .

1337: 595- 601 ReS&Bhsré Bar@UUt irf 86 HNTRISIL (515 PVa) Bhtaitiig A0 mm MgSO., 0.5

15 mM EIDTA and. 0.1% Ascorbic acid at room temperature for 1 hour. The reaction is
- terminated by rapid vacuum filtration onto glass fiber filters. Radioactivity trapped onto the
filters is determined and compared to control values in order to ascertain any interactions of

test compound with the 5HT 1 binding site.

20 Literature Reference:

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

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

Functional 5-HT,s, 5HT,s, 5-HTyc, and 5-HT,0 Receptors. Naunyn-Schmiedeberg’s ‘Arch.
Pharmac. 340: 135-138 (1989) with modifications. |

it) Assay for 5HT1p
30  Materials and Methods:
Receptor source : Rat striatal membranes
Radioligand : ['**]lodocyanopindolol (2200 Ci/mmol)
Final ligand concentration - [0.15 nM]
Non-specific determinant : Serotonin - [10 uM]
35 Reference compound : Serotonin

_Positive control : Serotonin
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) u'-ﬁj ¢ SIARING G AR
é‘hﬁKl\%’("nods Recept o - SoUrce ~Fuman Cortex Radioligand :
Ketanserin (60-90 C/mml) Final ligand concentration - [2.0 nM

Non-specific determ nant : Ketanserin - [3.0 M 10 Reference c :
Ketanserin Positive control : Ketanserin |ncubation conditi oﬁgpf)m 2006
Reactions are carried out in 50 MM TRIS-HCI (pH 7.5) at roomtenperature

for 90 nhaw ction is termnated by rapid vacuumfiltration onto
gl ass fi ber fa?'i%{)ec;gambqg Radi oactivity trapped onto the filters is

det er mi ned andReaxtipasesret carioat 6! inVed YRR TRISHES' SEShRING @
I nteractions of test 7%r:rpound with the 5HT2,R,'§€F%d pr'l"tggsﬁté&{l%m{"@r aBér&M )

Ref er encéSOPretegensh ay 37EC fol\b@ megees STKe reactioas el f54 6& % ﬂ)%% Eﬂ\dgﬁ%?oﬁ '

M K L Ry ctive.Tritiated Ligand for Ser ece

Bi n([j}?ér;ﬂg %ﬁﬂ@%#\/@?‘?ﬁﬁﬁi 88'|°a°'Q‘itY tgpped potesthe fiiteos iz) detemiined dindl icoatparad to

Martin, €EPntrRal valdedHinpnderyto E’scd?tauﬁan?‘ iRFadtohstd %OR%X@WW&Q%EPE% %4101n
menc e

5-HT:  Cyrrent Perspectives on Classification an ur e
Neuropharr?&@@ls'e 33(3/4): 261- 273 (1994). 25 v) Assay for 5HT2C Materials
and Met hb@atd@@@mr@hc@ource . Pig choroid plexus nmenbranes Radioligand :
[ 3H] NEsulﬁg 50-60 G /mvol) Final ligand concentration - [1.0 nM 30
Non- speci f '€ fht. et aSeM?!Q?Hiaﬁ Phapmacologyiof T LARNEHT, Iﬁﬂ.on Sites

\ anger in quo gk Mnprifian sy b@ﬁég@wa&%?&abb&?«méd Yipon.
TR S O 5'? l)-) WQPW[\Q@OMMM“@@MQ@QC&@ (9}-Ketanserin. Eur. Jmi. Pharmacol
118 13-23 (1985) with modifications.
* Schoeffter P. and Hoyer D. How selective is GR 43175? Interactions with

Functional 5-HT,,, 5HTg, 5- -HTyc, and 5-HT, Receptors. Naunyn- -Schmiedeberg’s Arch.
15 Phamac. 340: 135-138 (1989) with modifications.
iii) Assay for SHT1p '

Materials and Methods:
Receptor source : Human cortex
Radioligand : [*H] 5-Carboxamidotryptamine (20-70 Ci/mmol)
20 Final ligand concentration - [2.0 nM]
Non-specific detemminant : 5-Carboxamidotryptamine (5-CT) - [1.0 uMm]
Reference compound : 5-Carboxamidotryptamine (5-CT)
Positive control ; 5-Carboxamidotryptamine (5-CT)

25  Incubation conditions :
Reactions are carried out in 50 mM TRIS-HCI (PH 7.7) containing 4 mM CaCl,, 100
nM 8-OH-DPAT, 100 nM Mesulergine, 10 uM Pargyline and 0.1% ascorbic acid at 25 °C for
60 minutes. The reaction is terminated by rapid vacuum filtration onto glass fiber filters.
Radioactivity trapped onto the filters is determined and compared to control values in order
30 to ascertain any interactions of test compound with the cloned 5HT,p binding site.
Literature Reference:
* Waeber C., Schoeffter, Palacios J.M. and Hoyer D. Molecular Phérmacology of the 5-
HT0 Recognition Sites: Radioligand Binding Studies in Human, Pig, and Calf Brain
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HOQIegmsuRmEzYUg HEEAROIANRIEX
ascorbic ‘é‘dl d'"’it(oé)f Cfor 60 m nu%e? %%eactl on is termnated by rapid
vacuum filtration onto glass fiber filters. Radioactivity trapped onto the
filters is determ ned and conpared to control values in order ko
ascertain, any interactions of test conpound with the 5HT2C 5[ hcﬁ% 2006
site. Li t“é?@?[ﬁr\@SReff‘éa@weeSchrmede Alh. RRheemacaind 337:Pal536i604. (T988) with
Bi ndi ng GhodiiEftiopser gi ¢ Ligands to the Porcine Choroid Plexus:
Characterization of a New Type of Serotonin Recognition Site. Eur. Jm. 10
Pharmacol . 106: 539-546 (1985) with nodifications. Hoyer, D., Engel, G,
et al. ecul @ﬁe ogy of 5HT, and 5-HT2 Recognition Sites in Rat
and Pi gMiB)* ain ﬁrﬁt@ﬁes Radi ol | gand Binding Studies with [3H] -5HT,

[ 3H] -B- mataﬁm:q'anamam}dg odocyanopi ndol ol , [ 3H] - Mesul ergi ne and

[ 3H] - Ket anserlr\n E r. Phar macol 118: 13-23 (1985) with

nmodi fi cati ons. r)“%‘?aﬁ"l"ﬁ?“ £AT8X Materials and Methods: Recept or
source : NI1E- Rbﬁi.m@bha Bﬂqik‘ékarﬁ;éﬁﬂ (60-b§ﬂ/m%l)65630 (30-70 G/mol) 20
Final |igand %O (f ntration - [0.35 Non- speci fi ¢ determ nant :

MDL- 72222 - | '@ﬁ?an%r&e@m@ %o@dbu : MDL- 72222 Positive control :

MDL- 72222 | npydpad e‘éiﬁc%’f@h{nhé}ﬂs g% ﬁ;qafst%agﬁ are carried out in 20 nM
HEPES (pH 7. 4§fecont ai ni ng 150 | for 60 mnutes. The
reaction is t Fﬁfﬁa?%eorapom%l Getaa@enmn filtration onto glass fiber filters.
Radi oact i vi t y Pokitip®eantdlt Reltdiselilh! ters is determ ned and conpared to
control values in order to ascertain any interactions of test conpound
with the'ngFﬁ@'oﬂl‘??@FHﬁ%rt Literature Reference: 30 Lummis S. C. R,

Kil patrick G Réactﬁa@raﬁt&mé@bh% 54 m&@ayp@g@%ﬂ;&: (r%@dj%n"é%{'z#rl;’for 90

Neur obl ast opa Qﬁ"% . Phar macol

modi fi cdMNoHeS: ﬁ%?dB" 5n69rmén7tf-'d Hy @pid d@guimi filnation ofitoSglass ditien fiterS 3
Recd§ni tRadio&itivityg trapped/oriyy eemterd isNdterinied\sid éa@

Radi ol i qg%gceBrtam ang?r:)teralchorl\ashar miCOis 33 303 198§§F %-lthﬁ vgmes in order

of test compound with the HT.a binding site.

Literature Reference:

* Leysen J. E., Niemegeers C. J., Van Nueten J. M. and Laduron P. M. [*H]Ketanserin: A

Selective Tritiated Ligand for Serotonin, Receptor Binding Sites. Mol. Pharmacol. 21: 301-
20 314 (1982) with modifications.

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

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

25  v) Assay for 5HT2¢
Materials and Methods:
Receptor source : Pig choroid plexus membranes
Radioligand : [°H] Mesulergine (50-60 Ciimmo)
Final ligand concentration - [1.0 nM]
30 Non-specific determinant : Serotonin - (100 pM]
Reference compound : Mianserin

Positive control : Mianserin

Incubation conditions :
35
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) L06T rv-KK-004 T DRS00 Tyers M B. 5- H;I}'S Receptors
Ther api e.

and t he Therapeutlc Potential of 5HT3 Receptor Antagonists. ;

46: 431-435 (1991). vii) Assay for 5HT4 5 Materials and Met hodﬁz.ﬁmgﬁ%

source : @uinea pig stnatal menbranes Radioligand : [3H GR-1188

Ci /ol ) Reastiond agacariednuent satmmTTRIS-AC? @M 7 Waoﬁaﬁmg’ h(‘m?@ézﬁmn 40, 19
Serotonin %gg I\% 10 Reference conpound  Serotonin
Positive céﬁ?wac'd 6t '5rfPREQ soipgrtes. Th%u‘b%ﬁtlpons mmamms rapieaouuon siltaition

nyt e The
ot ?§n°f’2“’tg“?ﬁ?2%%“”"g‘§5$é%‘?%“% \foned B B iersTTs W diiindd B comparerdo
Radi oact i G9RtP 6%1‘ dot ascertain. eng lnteratemas rof ntest eanpodrddthethd GHToC
contrgl VB‘ihHﬁuﬁ&(@ order to ascertain any interactions of test conpound
with the 5HI4 bl ndi ng site. Literature Reference: Gossnman Kilpatrick, C.,

20 Receptors in
t al. Devel opment of a Radioligand Binding Assay for 5HT4
(Casw nea Pllgt prﬁﬂ%e‘?’énace' But . J Pharnto. 109: 618-624 (1993). viii) Assay

1.0 .n Non- s eC|f|c
oy at Sq?ﬁﬁfdrﬁk&“‘?s”@%wﬁe@'w w mmmgm? W"ass‘at‘mi“':#;"'
conditions :
ggp :lﬂgld quafmhp%hwﬂ _rll_gsgsa:g;at eg?ﬁ%'w%gﬁ%%sn 10 M MySO4 and 0.5 mM
EDTA at 37 *@’?"& GEM ngel éte%‘a'T '%‘é?c!t”@ﬁnﬁgolw%%meam HTa;Eie@ogamours.tes

filtrati émRattaadgPigBrain hemtfréﬂtésﬁr RadRAGARABINdIAG St gfe%,RHﬁﬁ' ﬁl—fé %/b‘?ii S
is deter F;)ﬁdas] ar-e q trol val ues |n order to scertal
i nt eractions (;f f Sd?’%% E,O m -Megulergine and [3H]-Ketanserin. Eur. Jml. Pharmacol.
118: 13-23 (1985) with modifications.
15
vi) Assay for 5SHT3

Materials and Methods:
Receptor source : N1E-115 cells
Radioligand : [°H]-GR 65630 (30-70 Ci/mmol)

20 Final ligand concentration - [0.35 nM]

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

Incubation conditions :

25 Reactions are 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.
Radioactivity trapped onto the filters is determined and compared to control values in order

to ascertain any interactions of test compound with the 5HT; binding site.
Literature Reference:

30 * Lummis S. C. R, Kilpatrick G. J. Characterization of S5HT; Receptors in Intact N1E-115

Neuroblastoma Cells. Eur. Jml. Pharmacol. 189: 223-227 (1930) with modifications.
* Hoyer D. and Neijt H. C. Identification of Serotonin 5-HT; Recognition Sites in

Membranes of N1E-115 Neuroblastoma Cells by Radioligand Binding. Mol. Pharmacol. 33:
303 (1988).
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5 RKldng site. 29 EE=r me, SIR" rV RK 004
DEC 2006 Literature Reference: Rees S., et al. FEBS Letters, 355: 24_2- 246
(1994) with nodifications ix) Assay for 5HT6 5 Materials and l\@;ﬂ(tﬂi &Qﬂﬁd
Recept or source : Human reconbi nant expressed in HEK293 cells [

3H) LSD*( 8GeRD M B0l 3.HiF, NRécdpt@aNgng drdpd i P [%Tiél
NOL- Is_ﬂpeci'&i((?@get (ﬁjm' nan,té-: k/bt hi (ﬂ(ﬁgpi n gﬁ%;ﬁat@s- FO. f . %g/.)%}'ser%?f'@@tor
conpound ~MREPMSS RagirRiered§iral €319t ve control : Methiothepin nesylate

| ncubation conditions : Reactions are carried out in 50 M TRI S-HC (pH
7.4) contajning 10 M MyCl 2, 0.5 nM EDTA for 60 mnutes at 37 C. The
reaction Y'd te’?ﬁ?%’aﬁ%é W rapid vacuumfiltration onto 15 glass fiber

. . bk : : . d conpar ed
filtegs. \pad .apped onto the filters is determned an
to co%ntrol vgﬂgggbi\f\h&ﬁ?&ér to ascertain any interactions of test

i Récephr sBarwed Guiseapiayithatal AEMBrdvesdi ng site. Literature
S S Y <80 st ; Cl oni ng and Expression of

: M _ 1. | ecul ar . . .
Egl‘lglreggtram onﬁ%@gﬁéoﬁ%%'&nﬁ?ﬁéq—ﬁﬁ%ﬁ%v’?‘m@y for Tricyclic Psychotropic
Drugs. Mol . Plfamatdigand c¢rt@htrafi@d- f2¥ n1} 993) . x) Assay ford5_- I—I'I'Z}lol\/at Ielrl al s

: . _Hyman reconhi nant expressed in cells
gggi (I\)/Flt 3323 : '?fo%ﬁﬁ_or c?c%gérﬁgne@t/: tﬁ%’f?"@é&ﬁ‘aalﬁq #hnd concentration - [2.5
nM ’an-speciﬁatetaat:ewrhpamﬂd:sérgﬁ‘?ﬁ;bgi(gnr;‘j ﬁgt Ir:%g;t ?imvgecf)ﬁi Sl‘l) - [0.1 NM
co d_:5- Carboxani ryp
Ref er ence compa % SAKIoXAM datiy

5- Car boxam dot rypt am ne n conditions :

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

viii) 'Assay for SHT5x
Materials and Methods:
Receptor source : Human recombinant expressed in HEK 293 cells
25 Radioligand : [°H] LSD (60-87 Cifmmol) '

Final ligand concentration - [1.0 nM)

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

Reference compound : Methiothepin mesylate

Positive control : Methiothepin mesylate

30  Incubation conditions -

Reactions are carried out in 50 mM TRIS-HCI (PH 7.4) containing 10 mM MgSO,
and 0.5 mM EDTA at 37 °C for 60 minutes. The reaction is terminated by rapid vacuum
filtration onto glass fiber filters. Radioactivity trapped onto the filters is determined and
compared to control values in order to ascertain any interactions of test conipound with the

35 cloned S5HTsa binding site.
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Rt 64 ed out seEeRlaEeaias( pH 7. 4) containing 10 mivg
MCl 2, O. nmv EDTA for 60 mnutes at 37 C. The reaction is term nated by
rapid vacuumfiltration onto glass fiber filters. Radioactivit N{Erﬁgeﬁ

onto the filters is determ ned and conpared to control 35 30 Ié i 2006

0110 K[igg;g,u;g%f%;ggc 006 values in order to ascertain any interactions
of test conpound(s) Wth the cloned serotonin 5HT7, binding site.

Li t er at u? eR&®s 8r,anak:FEBS Bodrs, $55: Wap I, (1964)ValrCablificiliopiose, M Hanblin,
D. Sibley, Mdlecular doning and 5 Expression of a 5-hydroxytryptam ne7

Serotonin Receptor Subtype. J. Biol. Chem 268: 18200-18204. The foll ow ng
descri ptikpn i Absay fort 1T he net hod of preparation of variously substituted
formula (1), according to the nethods descri bed

conmpgunds of general _
here n.%‘ﬂégé’saﬁr@'\ﬁsﬂwwed by the way of illustration only and therefore
shoul d not bepgaqstyued. g oyl init .10, scope of invention. Comerci al
reagents were utilized W tHldh{ghfrﬁ%‘{}ﬁ%f'“'mﬁﬁ“ﬁ?ﬁaf'bhg?(ﬁ%r?fe{'%rrperature
refers to 25 RadjpligandwdfHILBE (poiamtGiimmenuncorrected. | R spectra were taken
using KBr andgehs i [ ~~Unl ess otherw se stated, all mass spectra
were carried c')ut 'ﬁéﬁ?\gcg@rﬁ%:agﬁﬂi Hgt@’“ "H NMR spectra were recorded at 300
MHz on a Brul¥an-spedificdetatmibent :aviethithepih afeafatdn (b5 wcﬁ- 8 % D) was used as

sol ygnt TM5 interpal .reference standard. em cal shift val ues
are expr esseﬁﬁ@?g c?é‘ﬁgpPgdweﬁh'ﬂg‘FP@ BE?YIHPI | i on (S)-val ues. The

fol l owi ng ablesdiveziontok: Metbiatiseysin frgsylalee mul tiplicity for the NMVR signals:
s=si ngl gfc bg@og,b— %.ch' inglet, d=doublet, t=triplet, g=quartet, qui=quintet,
h=hept et , udd: 0{:1 ) e'@dc'lJbl et, dt=double triplet, tt=triplet of triplets,
menul ti pl et . RePRtiontaee easmied oot incit mtyt TRIS-BI@ kg Tua)topening 190AR Mdcr 205

rotati . t Q erature using the sodiumD (589 :gym.
gt o BOTH PEPRARGte ot BT TP Berefion S Apingtad BY RS Uarwugn Siratiorpanto
mﬁéﬁ siQ'?%%lﬁgéT filtarsd Radinactityutrappedbhtcd @ filére Sis Udefihéd 'and compared to
chr omat Q@GP | L cription 1 - .

N, N- Di met hy| ;?%{%%gﬁ%ﬁg@ﬁioﬁ Ki F@St"a\ﬁ?fﬁfé‘%ﬂ"f 9SS ERIPRAHNGER) with pbeasionedh
hydri deS&faigniy rhidTekindingGitg. (30 % suspension in mineral 25 oil), washed
w t h Thiltebftf@ Refesdhge:-i N 30 nL of THE was stirred and cooled at 10 C. To
this ' .

* Monsma F. J. Jr, et al., Molecular Cloning and Expression of Novel Serotonin Receptor

20  with High Affinity for Tricyclic Psychotropic Drugs. Mol. Pharmacol. (43): 320-327 (1993).
X) Assay for 5-HTy
Materiais and Methods:
Receptor source : Human recombinant expressed in CHO cells
Radioligand : [’H]LSD (60-80 Ci/mmol)
25 Final ligand concentration - [2.5 nM]

Non-specific determinant : 5-Carboxamidotryptamine (5-CT) - [0.1 pM]
Reference compound : 5-Carboxamidotryptamine '

Positive control : 5-Carboxamidotryptamine

30 Incubation conditions :

Reactions are carried out in 50 mM TRIS-HCI (pH 7.4) containing 10 mM MgCl,, 0.5
mM EDTA for 60 minutes at 37 °C. The reaction is terminated by rapid \}acuum filtration onto

glass fiber filters. Radioactivity trapped onto the filters is determined and compared to control
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! t =R et hyt trypt ani ne (15 3
in THF, slowy, over 15 mn., maintaini ng the tenperature below 10 O C
After that a solution of 2- bronobenzoyl chloride in THE (15 mw ﬁsD dr} &é)
m. of THF) was then added under nitrogen blanket and the reactiko EC 20

the ?EZE%E:%??‘?%‘?@% A conS 5 A EBRBLTRE] bifpe Shried sergiomin -

Af ter RISHer eact i on (TLC), the excess of THE was distilled off

and the ddteestoid RéRréire: diluted with ice-water and extracted with ethyl

acetate. Co‘((i ned ethyl acetate |layer was washed with water, dried over
| f

iod{/w su o S‘hl(ﬁ ddensorathd dMetrads Pr édsn:eug HprrﬁmauDeSlbflbﬁleWeéQlapClgﬁiné]ana
r resi due. was purifie lica
col um ch&rx%mtsogrggﬁc&%ggﬁé( y%g&@%‘ '??&e%ﬁg?n'? ﬁq%fleﬁfff §E'é‘tya?e~’a§'%l m:m £268:
phase, 0‘!helntermedlate NI\I—DrrethyI-I-(Z' br o
b )t NVR and tral
el yeos. |5 PoRTogn B5ELiRR i3 Blasshs Moo of nrpamiion f vatashodkibatisted
wer e (r]I eatP@aoURdho gﬁarsentat mlé(lhrmhﬂtﬁljwhecmeﬁfddiedeggﬁg@aCi-{el?ga hg?g e
r ocedur [ e conpounds were | dent
By IR NE/R and llr’r’ggg’ g"% cdt??'é"&%ﬁg? Lysa"%m:;r%ef 6’0&’% notde censtiuedstol limit thie
such dcor’rﬁ the menvqn - : Descrl ption Mass lon (MiH)' D 1
2-[1-(2-Brono h thylamne 371 D 2
| Ez Br omg‘ﬁ’@ Skl Eg%?%‘rtr%l"k%%ﬁ\y}"'ﬁ%é‘f' ‘nﬁf‘@éamef 'Fiofti Reom demperature
ARG, Mool st} e o i
n e - i e am ne
E{lgm)bgn?ggél § oBier48! a8 pimfisd Sbre Yo\ Ol hains S semditiors.

1

2-
2-
% Bifbheredia Wes: resotred,atniia BHyl clea By\hde,vahémt byLerates ogc%
2-

Bo@bp | eth | - N | 399
! gem)beg?(% Osea ét F%'r ol n%%# 'dn'gf?é%/rl’f%mé';?‘HM@e@cal
¥BYER A "7th?@@°3‘9¢| xi\epénd PN rhitiighh n8§- béﬂh@&n Wﬁe%iiowl?,glo

Z-dﬁbwmﬁﬁg%‘{é \iséa 56 tfh!e%[ﬂigﬁélty% E\eONA%R !}nals s-_sl}lnglyt- bs-broad singlet,

yda rdnm.r}blet, t'-tnplet g=quartet, qui=quintet, h=heptet, dd=double doublet, dt=double triplet,

) tt=triplet of tnplets m=multiplet. NMR, mass were corrected for background peaks. Specific
20 rotations were measured at room temperature using the sodium D (589 nm).

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

and executed under nitrogen pressure (flash chromatography) conditions.

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

A suspension of potassium hydride (15.0 mmoles, 2.0 g. (30 % suspension in mineral
oil), washed with THF before use), in 30 mL of THF was stirred and cooled at 10 °C. To this
cooled solution was added a solution of N N-dimethyitryptamine (15 mmoles), in THF,
slowly, over 15 min. , Maintaining the temperature below 10 °C. After that a solution of 2-
bromobenzoyl chloride in THF (15 mmoles, in 10 mL of THF) was then added under nitrogen

| -
| -
1-
| -
| -
¥
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1-
| -

1 1 —h
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(
(
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(2-
(
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D.I\)I\)NI\)I\)I\)NI\)I\)

é

25

blanket and the reaction temperature was maintained below 10 °C (Exothemmic reaction).
30  Further, the reaction mixture was maintained at 20 - 25 °C for further 2 - 4 hrs. After
completion of reaction (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 suifate and evaporated under reduced pressure,
below 50 °C.
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D 12

2-[1-(2-Bronpbenzoyi) -6, 7-di chl or oi ndol 3-yl Jet hyl - N, N- di net hyl aRi
13 2-[1-(2-Bronobenzoyl)-5, 7-di fl uoroi ndol 3-yl ] et hyl - N, N-di net ﬁz} ﬁ%ﬁ%ﬂg

D 14 2-[1-(2-B , Z=di met hyli ndol 3-yl ] et hyl - N, N- di net hyl ani
399 D [15 (2-f 1[@%@5@%3&@3@%@9 @@Wﬁ&?ﬂ% Héo@UW%J@FﬂTPICI?QrI:P@I r&mmg/ngo %
ani ne_399Metharplin pihy| acatnaba muabjlk )ptrise Motaid 18 i SNNASHMhy Y - -

N 419 dj ' 17 : A

2-[1-(2-Br '?r?rﬁo‘gyeén' z‘yo@ﬁ@g?@meomw.m IHgPtfieddraiRy NMR B mass spectrabanalyses.

di net hyl am ne D 18

2-[1-(2- 1) 54 7-trichloroindol 3-yl]ethyl-N, N-di met hyl am ne 473
19 2-[ E@%‘?@‘?@ﬁ'géen%ﬁ? n@%’ﬂ:&- yl J- 1- hydr oxyet hyl - N, N-di met hyl ami ne 387

20 1 -(2- Br oNabeaz mdo)e brtdrieaiites (vérd PSP With Qubdtita k) o % 1 :

I ndol e ﬁ%rdirg %1 1- (2- Bronobenzoyl ) - ( 2-( 4- nﬁﬁ%ﬁb%{fttﬁ%bazzﬁwi) ?r)zé)[yI’]ﬁ’W-”‘l’e

i ndol e 9 'QHIG HPERBIre EpsKiRsIUN thy descriptipr(. Zbese ceinpaphas whre identified

11- ( 2- N, NyDRrbR | e masy §pdcraban dikalsolRe ol ; i

1-(2' - bronobenzoyl )-N, N-dinethyltrypta ?n' ng%'@q%ggkgﬂggé'?t ?A';assucpacl?éﬂp?‘t‘f‘dff'

100 mL 3 necked round bottoned flask, along with N, N-di nethyl acetam de

(40 ), Lpstt-adsi um acetate (0.286 noles, 0.281 g.) and dichloro

bis(tri-o-tolyl eosghhge) pal | adi um (0.0143 5 noles, 0.0126 g.). The

reaction nixturé& wasPHBnt ai ned under ni trogen atnosphere anMasadonhamiyt

to 160 C whth 324[11-r(l?-mljolfnﬁbeﬁfoyl)fn&olﬂl{e?fﬁl-y&ﬁbcﬁrﬁgﬁk%iﬂg cf reaction (%}10),

excess of djéfne%_ry_l acet am de was dist reduced pressur®.’ The
resi due obtal ned wid ﬁWP%WVW@PNWWU%ﬂM-@MMm@eaphy usi4qg 20
i O s DAt (g a0 B Seaoaele v AN ArdipeBidrhheS e
desired coﬁpoun%“dfﬂ Ste)é/n'g?%?n@g?'%“(ipﬁm'é%emﬁﬂﬁ'ﬁh@mﬂamiﬁe ed by 389
pr epar at i oA %of 3—h‘b(2-Bauhcbenidﬂ)-BQﬁgﬁ?*ﬁd’ol?\;%ﬁétﬁpQ@,Ntanﬁqma'r).,i 8 2939, %%9’
12 (bt DIV BU BenaffolS gl 5 180l smenirany o) 2701
ti'_ [(2-N, |\st rrlirHyGZ?grﬁqmt@myy|]-7mytiudaaqi|pmypqu_[rﬁetﬂma}ﬁ'i,:%eioIl - g;] gne 3?}2
ing esseamsi aldp- | | , S
’ B o e P o raRBte el 11 ng 4Pange

non- critié:gl vari ations, the ove deriv
" 117

#:21 yl Jethyl -N, N-di met hyl

D
D
H
H

(0 : 112- :2-[|1 F(Z-Bromobenzoyl)-?-methoxyindol3-yl]ethyl-N,N-dimethylamine 401
Q 10 2-[1—(2-Bromobenzoyl)-7-tn'fluoromethylindol3—yl]ethyl—N,N— 439
dimethylamine
D11 2-[1-(2-Bromobenzoyl)-5,7-dichlbroindol3-yl]eﬂ1yl—N,N-dimethylamine 439
D12 2-[1-(2-Bromobenzoyl)-6,7-dichloroindol3—yl]ethyl-N,N-dimethylamine' 439
D13 2-[1-(2-Bromobenzoyl)-s_,7-difluoroindol3-yl]ethyl—N,N-dimethylamine 407
D14 2-[1-(2—Bromobenzoyl)-5,7-dimethylindol3-yl]ethyl-N,N-dimethyiamine 399
D15 2-[1-(2-Bromobenzoyl)-6,7—dimethylindol3-yl]ethyl-N,N-dimethylamine 399
D16 2-[1-(2-Bromobenzoyl)—4-chloro—7-methylindol3—yl]ethyl-N,N- 419
dimethylamine
D17 2-[1-(2-Bromobenzoyl)-6-chloro-7-methylindoIS-yl]ethyl-N,N- 419

dimethylamine

D18 2-[1-(2-Bromobenzoyl)-4,5,7-tn'chIoroindo!3-yl]ethyl-N,N-dimethylamine 473

D19 2-[1-(2-Bromobenzoyl)indolB-yl]-1-hydroxyethyl-N,N-dimethylamine 387

D20 1-(2-Bromobenzoyl)-S—bromo-3-(2-(morpholino-1-yl)ethyl)-1 H-indole 491

D 21 1-(2-Bromobenzoyl)-(2-(4-methyl-piperazin-1-yl)ethyl)-1 H-indole 504
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‘8. 5 )’é L S
Retraadl o 29049 2780, 1730, HEES Kivass (mz) : 309 (MkH)' 'ERESBEZOE
THNVR (2 oo %6 (6H 5). 2.57 - 2.65 (2H m), 2 95 - 3.00 (2H rr)

693- 7.81 (7H, m. Exanple - 3 :
11-[(2-N, N- Di ! hyl ami no) et hyl ] - 2-f | uor oi soi ndol of 2, 1- a] i ndol - 620hdEC@006
was di ssolved in 30 nL ether. To

P %Idgoglhleg.::l% lt EXamiﬂ‘g?‘@wethxm'aﬁyﬂhm)@moln{mﬂ@dmdol Beorwri d (10
nm.) was added. I1n(\ze§t-bmdyeysz@yly3/m Nglmwgm@?ﬁﬂ{e Osfég#n%?eéi “%gtta%tchc%s ot 3

filtered, washed with ether ‘and dried ange
Exanpl e - 4" necked round bottomed flask, along with N N- dnmethyl acetamide (40 mL) potassnum

11-[ (2-N, t t | | e
aci Ej( sal t l\bE%atmél g(y jrzl?nrﬁt%g @’ié ?RNaaHglrgls:@ g%l [%E?}@%ﬁpﬁ@e) al"@ HW% 6143
clear 2ol ufpiogaﬁ Q.0126 pt ',l'l@qa, reﬁctwaugmr@wad n(aﬂitalngd uddesmlmgdn Btm@phcke ahB8Was

+ 5 nL netf{eqned ) o@ ctira R ;I,‘mqgcu t a V\/mt pre | tate separates
out, which was £ F?(Zr eggiﬂdwasrﬁéd Wi th & H@P@ﬁ% °°'(Ti‘|p " MPEFig %Gg)eeceass of
180 - 182 {imed)y! agtamijsleewas distilled off under reduced pressure.

11-T(2-N, N-Di m?’f‘ﬁl%’ e%giél%?%&é%g} wés ]_cpI B ndol M %‘r&rﬂ&gmﬁ&&smg 20 %

D L-malic acid sa
"‘Exanpl e ndnethangldo@thylacetate ds ancdiverd, Ilorhfﬁﬂj ﬂﬁb tRleN®mpolhdt Wh&:h%ggfdentrﬁed by

| di ssol ved
2o 0 AR, [MR AP Ials sebtaBhankeS e i fediic, chmamng of asgpral sergalagh can
whi ch was 58 mﬂﬁﬁwﬂfﬂﬂsﬁyadematdtloetdﬁMelaadd additiel sah | IRI spectratef ') Chosg 15979
173. 5 Exg Sl
11-[(2-N, i ?‘Tf”assé"}"’é?t 1R M+ 5 o HIYMB 6 R 2. 38 4BHn ab -5 0R69 (2H, m),

oxal at e séIQOE&ziﬁﬂMm)g7m(Z(HDm1),mo/as di ssolved in 30 nL ether. To this
dissolved in 30 nL ether +

dear sol utg olu al i.c acid .50l )
5L ot nenapt - 2 0 L ar-Ry it A bV fuSreiseindalelza-slipapberone
out, Thich was Using e#imtzaumsmecbwdm probedur@riésciiddth ediriple'd A0 IBnidhon-
244 - 246,
11-[ (2-N, mf%&%?ﬂgfi’ M no“) aPRy'F]‘!eé‘-"PP!?or'aFéﬁ??ﬂiﬁ%[‘@!tmaﬁmd%-:om- 117; IR
citrate sapectra (cm ') : 2940, 2780, 1730, 1466, 1446; Mass (m/z) : 309 (M+H)’;-_'H-NMR ¢ ppm) :

2.36 (6H, s), 2.57 - 2.65 (2H, m), 2.95 - 3.00 (2H, m), 6.93 - 7.81 (7H, m).

Example - 3 : 11-[(2-N,N-Dimethylamino)ethyl]-2-fluoroisoindolo[2,1-a]indol-s-one

20 hydrochloride salt
Example no. 2 (199 mg) was dissolved in 30 mL ether. To this clear solution a

mixture of isopropylalcohol-hydrochloric acid (10 mL) was added. Immediately a white
preCIpntate separates out, which was filtered, washed with ether and dried. Melting range
(°C) : >250 (dec).
25 .
Example - 4 : 11-[(2-N,N-Dimethylamino)ethyl]-2-fluoroisoindoIo[2,1-a]inddl-e-one
maleic acid salt
Example no. 2 (205 mg) was dissolved in 30 mL ether. To this dear solution a
solution of maleic acid (82 mg, dissolved in 30 mL ether + 5 mL methanol) was added.
30 Immediately a white precipitate separates out, whnch was filtered, washed with ether and
dried. Melting range (°C) : 180 - 182 (dec). '
Example-5 :  11-[(2-N,N- Dlmethylamlno)ethyl] -2-fluoroisoindolo[2, 1-a]mdo| 6-one
D,L-malic acid sait

35 33




ERBIPRIOR 1 Sone At . To this clear &2
solution a solution of citric acid (134 ng, dissolved in 30 nL ether
mL met hanol ) was added. Inmmediately a white precipitate separ 2&6\%&8
which was filtered, washed with ether and dried. Melting range&( Ot 266

180. 20 Ex | e-8
2- Brono- | | ?FI()Z%%‘W-‘QJ? %1 (208 M) wvas dissalypd do |3 mL1 etier.nbo|this- deer sobition a

essent | al byiutibs N Mblinsae ¢rle g laRsaLes th 36w ARE! £ s'nAHERERS) A added
critical vyari %t ions, the above derivative was prepared. I'tTng r?ange ?‘{3 -
118 - 121,MMedilelx G white precpitate separates7egt, whichewas filtared3 smshed lwithvietiser and
(mMz) : 368ed Mbitin y,,%,e((%)ﬁ _174 NVR (8 ppm) : 2.36 (6H, s), 2.57 - 2.65
(2H m), 2.95-3.0%(H, , 9 2 7.77 (TH, m). 25 Exanple -9 |
2-Chloro-11-[(2-N, N-di net hyl am no) et hyl ]i soi ndol o[ 2, 1-a] i ndol - 6-one Usi ng

tial ner Il ' anpl e sQue, non-
critlcal SaB e LSO R oS % P atindp RIS g28 s e
2925, 2765, 1723, 14agalate3gdt 758, 700; Mass (mz) : 325 (MrH)+ ; ' H-NWR
(7.872p?)7H5 % ?2%{2&&%)‘9- %0(%3 ‘mgy $as Hsddtba M 30l Cether 15 1€ I_éiearp éolZ:t'iozn7 a
4- Chl or o-Seiutiqrp of\oxal#l aeid HPH amy.ndissoligd jin SO milobthe? +15 ahl misthafolp Was Hakbad.

esseRpi al 2duir ri bed [n examp|e and_sone_ non-

cri t1oal b dgeRP 8l PRESEAGN! Sornti Sk mi bin iEL e, RShET Wi per s
2942, 277ed 7¥@ltingirange (°C34244 7226 (d€); Mass (miz) : 325 (MrH)+ ; 'H NMR
(80 ppm : 2.90 (6H, s), 3.27 - 35 3.31 (2H, m, 3.52 - 3.57 (2H m, 7.07
- 809 (7H m. 34 ~AMENTr):EDNrt)4=1" 1111 K-004 12 1 DEC 2006
Exanpl e- Example -[7( 2- N IN(DiNy¥ iDigriedhy lanjind Jethyi-2-fladrbidoindolof2,1-a}indol-6-one

I soi ndol of 2, 1-a] i ”dOIciﬁﬁé}eau Usi ng essentially the general procedure

descri bed in exanpl e and sone non critical variations, the above

deri Vative wasExareparnal.2 K20t mg) was gissbBed: in130 mL k#er. TR thispelelr aofutish A

© 2941, 28R -ng}a, : 130 + 0! N 3 p 5
2.39 (6H g'}m%gleém(cw é;wgﬁqaﬁ?ﬁ’z"%"féﬂm%‘g"é{h%? m%”ﬁ%?"%ﬁé"ﬁfg"rp%
- 7.67 (VpMmegjately, 3 white pregipitate separates out, which was filtered, washed with ether and
11- [ (2- Ndhe& WRitihg Rmb8 ot Ayl -1goet hoxyi soi ndol of 2, 1-a] i ndol - 6-one  Usi ng
essentially the general procedure described in exanple 1 and sone non-
critical variations, the above derivative was prepared. IR spectra (cm)

294120 27ERampfHos : 2-Bromo-11-[(2-N,N-dimethylamino)ethyl]isoindolof2,1-aJindol-6-one
Using essentially the general procedure described in example 1 and some non-

cntical variations, the above derivative was prepared. Melting range (°C) : 118 - 121; IR
spectra (cm™) : 2942, 2759, 1718, 1444, 882, 761, Mass (m/z) : 369 (M+H)", 371 (M+3)" ;
'H-NMR (5 ppm) : 2.36 (6H, s), 2.57 - 2.65 (2H, m), 2.95 - 3.00 (2H, m), 7.29 - 7.77 (7H, m).
25 '
Example - 9 : 2-Chloro-11-[(2-N,N-dimethylamino)ethyl]isoindolo[Z,1-a]indol-S-one
Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm™) : 2925, 2765, 1723,
1446, 1381, 758, 700; Mass (m/z) : 325 (M+H)*; 'H-NMR (5 ppm) : 2.32 (6H, s), 2.54 - 2.62
30 (2H, m), 2.76-284 (2H, m), 7.27 - 7.73 (7H, m).
Example - 10 : 4—Ch|oro-11-[(2-N,N-dimethylamino)ethyl]isoindolo[2,1-a]indol-G-one
Using essentially the general procedure described in exaniple 1 and some non-
critical variations, the above derivative was prepared. IR spectra (cm-1) : 2942, 2779, 1748,
1417, 1343, 782, 700; Mass (m/z) : 325 (M+H)" ; "H-NMR (30 ppm) : 2.90 (6H, s), 3.27 -
35  3.31(2H, m), 3.52 - 3.57 (2H, m), 7.07 - 8.09 (7H, m).
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. P ROpa(M z) 1 321 ( (S ppm : 2.39 (6H, s)i
2.60 . 2,68 (2H. M), 2.98 - 3.06 (2H, m), 3.85 (3H, s), 6.84 - 7.66 (7H,
m. Exanple - 13 : .
11-[ (2- N, N- Di met hyl ani no) et hyl ] - 4- met hoxyi soi ndol of 2, 1- a] i ndol - /8- brid:C &g

tiall b le 1 d -
ori thcal VB ,g%ﬁ?er hsReah B mpeRial srushuf ondblepi fanindorsrone
2941, 2773, 172 ing lesentidiR3t fg@ﬁﬁ]@l gl
-[(2-N, N-DI $ %V‘Ohgl @ ° ll“térﬁlél;‘al‘ tﬁ%g%?ﬁé)élﬁ@g?ndol o[ 2,1- aalnndg?mg nbn-

20 Using €Y' Paqiefwatsteewawrw. Hdelting ranae:ﬁ?@ 1146hd ‘stﬂrelR
o (o nglsp%btrwém%t'zylﬂ 27B%, 7P %6957 14681 M4Es (A7) P SRR VRSN G opim) -
11-[ (2°N, N-39 f&ﬂ 91282 (.62 ISF--42. 86 (BH, ingo2. 886 B2 (2H ah), Tdaw - BEDIRH, #dyi ng
essentially the general procedure described in exanple 1 and sone non- 25
critical variations, the above derivative was prepared. Mass (mz) : 319

( MH) +. ngﬁﬁ]pée 13;.6 11-[(2-N,N- Dumethylam|no)ethyl]-z-methoxylsomdolo[2 1- a]mdol 6-one

Usi ng_essent) 134 Rev el e odnetafpisoblie E8cHbR4 0 xapitte 1 ana seghe non-
non- 30 centica aﬁﬂﬂﬁ@ﬂbahemtmvetdm’lvabwwadprepnmd VIR spectyy mbe&%h/az’ﬁ?:{ M486,

>, 2 OO N TeT, RS TBlRs (i) 321 (MEKY: 5 MR (5 BB G -39 464, 2 216001 268 (3He m),

Usi ng ess@érfifi-a. 0§ (2H en)y 8BS AH, ps),oﬁ:edui’lﬁscmscm) bed in exanple 1. and sone

non- 35 critical variations, the above derivative was prepared. Mass (m z)
359 (MtH)+. 35 K-004 12 1 DEC 2006 Exanple - 18 : 3;4-Dichloro-|

| - [ (2-N, :\llia?'ﬁﬁlehyﬁam hbl(é‘t-lﬂ,w-plmeth)dmhn{ogetgyﬂ-]@muioﬁylsonmdlb[&rﬂa]mdol-s-one
essentia t n Scr i in ome, non-

crit | cal v;r i atg i % ggéhhgggove%gelga@ﬁ%@%geﬁ@ﬁg’ro ghexmg% ?rﬁ% somgspon-
(M-HYS,  scntiealyariations, the above Tesivativerwad prepared. IR spectra (cm”) : 2841, 2773, 1728,

I -[(2- N I\hﬁmgﬁwlm@@ hgé{t 8do| o[ 2, 1-a]indol -6- one Using
e

essentially the general procedure scribed in exanple 1 and sonme non-
critical variations, the above derivative was prepared. Mass (mz) : 393

(MFH)'. 1Example - 14 : 11-[(2-N,N-Dimethylamino)ethyl])-4-trifluoromethylisoindoio[2,1-
alindol-6-one

)

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

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

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

Example - 17 : 2,4-Dichloro-11 -[(2-N,N-dimethylamino)ethyl]isoindolo[Z,1-a]indol-ﬁ-
one

Using essentially the general procedure described in example 1 and some non-
35  critical variations, the above derivative was prepared. Mass (m/z) : 359 (M+H)".
35




{K-004 LA 2
I -F(2-N, N-Di et hyl am no) edhyl ] - 2, 4 di rrethyllsm ndol o[ 2, 1- a]lndol - one

Usi ng essentially the general procedure descri bed in exanpl e {21 fj
non- critical variations, the above derivative was prepared. t r@fﬁr‘;ﬂ@ﬁs

C) : 100g 2942, 2758, 1721, 1449, 1242: M
§n32) . 319 %“B J"Sﬁ ﬁ%&ﬁ{’@ bﬁ@”“bdgﬂemhm'gP?etbyﬂ'eO(mlOb%aﬂnmpl.s-ss
2.65 (2H, m, 2 84 (3dpen), 2.97 - 3.00 (2H, s), 6.87 - 7.75 (6H m.
Ex | e-21 :
w??rz) ﬁrxr Di et hyﬁ'%eﬁ%‘ifléiaﬂmtﬁ‘e Jenetl RieRgdure slasgabes n exampiridl asd eneneon-
Usi ng essenitidablanatiohs, theabbad deRrtRdw ﬁl‘%?érrehb‘wass"( é.’%gﬁwﬂ%rﬁnd Sone

ar e

non- gritical variations, the above derivative was ting range
(© : 119 - 121; IR spectra (cm') : 2941, 2762, 1719 1305; Mass (nlz)

319 ( M+H) Example-NGR: (§ 1.
2. 65((2|I:||) n?",'bz 86 (g,Hzptm_r?'chm&)ﬁ‘51 i g‘guiaéhm'%"%é""dgm%?g‘%“%z 161116 ingo!-6-

Example - 22 :
L- Chi oro- | | - [ (@sigheskiefBiaiy iramBan el BYddedlid e duiedOln dOL L2 1-ang. some Hee-

a] i ndol - fne Usj ng essentially t enera procedur e desc

1 and sorﬁ‘g| fdvanatons, ithe e‘aﬂvwvaﬂvowgs preparedhoMass émizy aBS @vwely®. pr epar ed.
Mass1Qnm z) : 339 (M+H) . Exanple - 23 :

3-Chl oro- N—dlrret | am no) et hyl ] - 4- et hyl i soi ndol of 2, 1-

a] i ndol - (Séx&qif;'%s Bng dslif; '?iTq'V‘%Jﬁ)ﬁ'agvneh!hylitﬂo%dmtbyﬂeemubm{d 1-alirdenpl e
1 and sone non- 35 crggd cal varl ations, the above derivative was prepared.

Mass (mz) : 3@9 SSM+H2E . .36 iV’ (r)EDI SFHE&TI v iv- K-004 12 1 DEC 2006
Exanpl e - 24 : §ing essentially the general procedure described in example 1 and some non-

|- (2- N, Wil araatistio s, me ab@whbﬁﬁrﬁefwég B Ol gietinglrbRGE ks O - 2 TR

esse | aI l% theqngeneral r ocedur SCI’I | n-exanp
crit ns 2949Re Zﬁﬁnﬂazaeamnm Mass fméz) a3de.(MVeHS; [HNMR (5 BER)

(MFH)'- E.@(@wls 2.38¥H, s), 2.
2- Brorm-h]@[réz rrgrphol I n- f Ffet%s? I SOl hc%?%ﬁ*lmé]%%ﬁop@@ﬁ’esbsq% 7.75
essenti a he gener a! procedure described in exanple 1 and sone non-
critical variations, the above derivative was prepared. Melting range (O

148 - 15 ct C 2956, 2806, 1733, 1438, 1360; Mass (mz) : 411
(M+H) é*?—'&‘ﬁﬁR ‘e @ﬁ#& DHB"*“VQ“BH!O(MW’H 4‘d2m691¥1152li7¢0l923(-ﬂ-aﬂi;1¢02-698 -
3.080(2H m, 3. 74 ~ode78 (4H, t), 7.31 - 7.79

Using essentially the general procedure described in example 1 and some non-
. critical variations; the above derivative was prepared. Melting range (°C) : 119 - 121: IR
spectra (cm™) : 2941, 2762, 1719, 1 305; Mass (m/z) : 319 (M+H)* ; 'H-NMR (6 ppm) : 2.35

(3H, ), 2.38 - 2.40 (6H, ), 2.61 - 2.65 (2H, m), 2.86 (3H, m), 2.98 - 3.06 (2H, s), 6.98 - 7.76
25 (6H, m).

Example - 22 : 1~Chloro-11-[(2-N,N-dimethylamino)ethyl]-4-methylisoindolo[2,1-
aJindol-6-one

Using essentially the general procedure described in example 1 and some non-
30 critical vaniations, the above derivative was prepared. Mass (m/z) : 339 (M+H)".

Example - 23 : 3-Chloro-1 1-[(2-N,N-dimethylamino)ethyl]-4-methylisoindolo[z,1-
aJindol-6-one

Using essentially the general procedure described in example 1 and some non-
35  critical variations, the above derivative was prepared. Mass (m/z) : 339 (M+H)".
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26 Sk :
- - mﬁ hyl pi per azi n- 1 yl) et hyI ] I soi ndol o[ 2, 1-a] i ndol - 6- one
Using essentially the general procedure described in exarrpl e | Z\/g

non- 15 critical variations, the above derivative was prepared. i mﬂﬂﬁ

C 50; ., | t m : 2940, 2790. 1725, 1440, 1357,
g829e7(()3) E?\‘/Ei‘é% ) ?1-,&@4“?%%?&!%#@ qrylithbmethytisoigdolal237alirmtol-6 Jane
2.52 - 2.75 (1U@mg 8dsentiaB the éé?érélzd‘r‘ooé&re zie%%fbeéjl %%és@gb%m@@%ﬁﬁ mg,q

35 37 |||~ 51 NENDED HEFTI - K-004
conpound FHticBharitinRs. dhe pbpKe danyative waspremared.| Mass ROVa-RDS (M+H)R2 RI Re /

l \ RUR7fT RBI R4 RS ORS 5 General Formula (1) its tautoneric forms Its

stereaqi so rs |ts polézorphs its pharmaceutically acceptable salts and
sol vatles, #oR, ,2-Rpomms11-{(2-mRsphatin-1-RiethllisddoRI[@, 1-&indold-B48 may

be same or di f@@ihﬁ@ss@ﬂﬁ‘ally the general precedure described in example 1 and some non-

critical variations, the above derivative was prepared. Melting range (°C) : 148 - 151; IR
spectra (cm™) : 2956, 2806, 1733, 1438, 1360; Mass (m/z) : 411 (M+H)*; 'TH-NMR 6 ppm) :
'2.56 - 2.63 (4H, t), 2.63 - 2.71 (2H, m), 2.98 - 3.06 (2H, m), 3.74 - 3.78 (4H, 1), 7.31. - 7.79 -
10 (7H, m).

Example - 26 : 2-Bromo-11-[2-(4—methylpiperazin-1-yl)ethyl]isoindol0[2,1-a]indol-s-
one ' ' ' '
Using essentially the general procedure described in example 1 and some non-
15  critical variations, the above derivative was prepared. Melting range (°C) : 146 - 150; IR

spectra (cm™) : 2940, 2790, 1725, 1440, 1357, 801, 703; Mass (m/2) : 424 (M+H)‘ H-NMR
(3ppm):2.28-2.32(3H, t),2.52-2.75 (10H, m), 2.98 - 3.05 (2H, m), 7.30-7.78 (7H, m).
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i ERQKMV represent 4 jgen, per hal oal kyl >
substituted or unisubstituted groups such as |linear or branched

(C -C3)al kyl, (C3-C7)cycloal kyl, (C,-C3)al koxy, cyclo(C3- Ci)ah&oﬁy [?rﬁb
aryl oxy, aral kyl, aral koxy, heterocyclyl, acyl, acyloxy, .acyla 'n,DE 2006
nmonoal kyl @afigs di al kyl ami no, hydroxyal kyl, al koxyal kyl, aryl oxyal kyl,

ar al koxyal kyl,  alkylthio, suffonic acids and its derivatives, 15 20 25
3038 RNMENSNE~". ~~N, nR (2 1 DEC 2006 R13 and R14 may be sane or

di fferent 4an ' i ndent |y represents hydrogen, substituted or
unsubst i t ut eg\ ‘g‘?’ﬁﬁ%@ﬁ@ﬁe ggnqrpﬁfggpﬁaa)br anched (C1-C3)al kyl, (C.-

C )cycloal kyl, optionally R13 and R14 along wi vl the nitrogen atom may
forma 6 or 7_ nenbered heterocyclic ringwe whérein the ring may be further
substituted, and it may have 5 either B#g 0~ Bts t hree doubl e bonds or
"addi tional heteroatons”, as definefl above. " Y¥a s an integer ranging froml
to 2. It is preferred that n \ :
which is selected fromthe group
N- Di met hyl ami noet hyl )i soi ndol o[ 24 0 11-[(2-N,

N- D et hyl ami no) et hyl]-2-fl udsoi soyndol 8 2, dol - 6-one; 11-[(2-N,

N- D met hyl am no) et hyl ) - 2-f | uor oi soi } AR A = 6-one hydrochl ori de
salt; 11-[(2-N, N-Di et hyl am no) et hyl ] - 2-#1 uor o soinﬁ%lo[Z,l-ajindol-Gﬁone
mal eic acid salt; - Rs

11-[ (8- N, N-Di met hyl ani no) et hyl ] - 2- HeerAiRHiAPppl 2. 1- aj i ndol - 6- one

D, L-malic acid salt;

11-[(2-N, N-Di net hyl am no) et hyl ] - 2-f | uor oi soi ndol oj 2, 1- aj i ndol - 6- one .oxal at e
salt; 15 its tautomeric forms, its stereoisomers, it i i

L1-[ (2N N D ipsbiam0) et hyl 1 2- ftuor i 'S BOUTSIPLS: 1t Phamaceutically accentable,

salt;
11- [ (2- Nwdhpceio Ry R4 RIER YRR Ry CRPYRY, Ren! ROT SHERL, - 2] - 6: one;
11-[1?0N-g¥&k eﬁg‘k?ﬁg%?ﬁh | igg}fﬁo%i%o‘lﬁ Ntk ﬁ%%%oh—'gl"g%&eﬁ‘ ahd
2- Br ono- 11- ?’gi ) i e\ﬂ%ﬁ mmm'm.mmaﬁm - Sbstittsted. 6r unsubstituted
2 Col or OBURS| ks et brabetmsc o) SCH S0 ik B 41 05l OBSeio( 30
- oro - 0 i soi pdol o[ 2, 1- aj i ndol - 6- One;
11- ( 2- N?;)ﬁ D ?r'et %?ﬁ%ﬂ%?ﬂ?ﬁ??’}% %E%IK?}}% sg‘F{%&%ﬁVG%, f—%{ i REYPX%- creylamipe,

| monoalkylamino, dialkytamino, hydroxyalkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,

alkylthio, sulfonic acids and its derivatives,

15

20
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uE_QYSEET; K- t:;v.".fi i‘qr 11-[(2-N,
Di et hyl am no) et hyl ] - 2- met hoxyi soi ndoI o[ 2, 1-a] i ndol - 6-one; 11-[(2-N,

D net hyl am i no) et hyl ] - 4- net hoxyi soi ndol o[ 2, 1-a] i ndol - 6- one; él ﬁ Iﬂ

Di thyI am no) et hyI ]-4-trifluoronethylisoi ndof o[ 2, 1- a] i ndol i b 006

-N, N-Di et hyl - et hyI i soi ndol of 2, 1- a] i ndol - 6- one;
=N, N- Di 'Hf?{‘ﬂﬁnn %‘f Rs |$fl"? or-qifferenioans g@ﬁwaéemrmemlmremsb.n& Wm‘bgen

N\ Substtet( r \ubabisBRIY | atuBg) Shily|dd Sirklar 46! Ah2ndndl | RGN

gﬁ}%%‘ {k - N, N- di met hyl ani no) et hyl j 1 soi nd
[ yfFigalkyly qp@gnﬂly Ri3 @and Ry4 along with the nitrogen atom, may form abéor7-
hy hsmbwgeeh |
NVN Dot vl Gy fingrein e B, 60 Rrter sybstinted, 29 gy nave
. N, eRPesons; KXR%W‘F\?S‘) G@We POBGSﬂdeladglt!hnydlhretquaiohrs[ 2asldef]rigtiove one;
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and. its stereoisomers, its N-oxides, its polymorphs, its pharmacedutically aoceptable salts and
solvates.

20

3. A pharmaceutical composition comprising either of a pharmaceutically acceptable

camier, diluent/s, excipient/s or solvates along with a therapeutically effective amount of
a compound according to Claim-1,

25

its tautomeric forms, its stereoisomers, its geometric
forms its N-oxides, its polymorphs, its pharmaceutically acceptable salts, or solvates.
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pol ynor phg, it har maceutical | y acceptable salts and its pharnmaceutically
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claimed in daiml. 17. A nethod for the treatnent of certain G
(Gastrointestinal) disorders such as IBS (lrritable bowel syndrone) or

chenot her7apyseé i @C@sinsalRd Ss HiRl ral_fornula (1) as
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of eral fornmula (I), as defined in claim 1, which conprises of any one

of the following routes, Route i): cyclizing a conpound of formula (I1)

gi ven beBowse é2a compound -as-claifired in CainPV i e i athantlakii@Phrevention of clinical
conditions such as anxiety, depression, convulsive disorders, obsessive-compulsive
disorders, migraine headache, cognitive memory disorders, ADHD (Attention Deficient
Disorder/ Hyperactivity Syndrome), personality disorders, psychosis, paraphrenia,
20 psychotic depression, mania, schizophrenia, schizophreniform disorders, withdrawal
from drug abuse, panic attacks, sleep disorders and aiso disorders associated with

spinal trauma and /or head injury.

s

9. Use of a compound as claimed in Claim-1 for the treatment of mild cognitive impairment
25 and other neurodegenerative disorders like Alzheimers disease, Parkinsonism 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 (Irritable bowel syndrome) or chemotherapy
30 induced emesis.

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

35 12. Use of a radiolabelled compound as claimed in Claim-1, as a diagnostic tool for
modulating 5-HT receptor function.
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RR8 R7 (1 wherein X is hal ogen such chioro, brono or iodo.

R4, R5, R6, R7, R8, R9, R10, Rl1, RI12, R13, Rl4 and "n", vvhe_ra'zn %éfatﬂﬁﬁ
fined above. using a Pd(O or Pd (11) 5 derivét]
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catalyst; Route ii): reacting a conpound (111) given bel ow,
R9n>|£11 R2/ R121 R7 R33NI R4 RS ORS (Ill) 10 wherein Rl, R2, RS,
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sui tabl e al k}/ ing a ent such as R13 X or R14 X or XRI3R14X I n successl
in 'Bﬁ@ ! Qfrfepharmageptically dgcentate aalt theseef. such as hal ogen and

steps or _
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AVEN S 15. A compound of the general formula (1), its tautomeric forms, its stereoisomers, its

polymorphs, its pharmaceutically acceptable salts and its pharmaceutically acceptable

solvates for preparing a medicament.

15. A method for the treatment and/or prophylaxis of clinical conditions such as anxiety,

10 convulsive disorders, obsessive-compulsive disorders, migraine headache, cognitive

memory disorders, ADHD (Attention Deficient Disorder/ Hyperactivity Syndrome),

personality disorders, psychosis, paraphrenia, psychotic depression, mania,

schizophrehia, scﬁizophrenifo:m disorders, withdrawal from drug abuse, . panic attacks,

sleep disorders and also disorders associated with spinal trauma and /or head injury

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

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

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

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

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

18. A method to reduce morbidity and mortality associated with the excess weight using a

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

30 19. A process for the preparation of a compound of general formula (1), as defined in claim

1, which comprises of any one of the following routes,

Route i): cyclizing a compound of formula (Il) given below,
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4 a,- N R3 R4 §
R7- and R8 are as 8e?| ned above, wth formal dehyde and a conpound of

brein Rl, R2, R3, R4, R5

formula (V) given below, 5 NHR13R14 M wherein R13 and R14 are as ' ﬁh
above Route iv): . either chemcally or catalytically reducingiz hgﬁ&#&ﬁ
containing -C(=0O) 10 group/s in the side chain, to_the correspondi ng
-C(CH. H or -C(H, H) conpound. 20. A process ac ordRey to Caim 19
conprising of carrying out one or noge of Rhe RJE°f 0l-0 ‘N ng optional steps:
) renmoving any protecting group; ii h ace C mxture into
pure enantioners by the known net hods ng a

phar maceutically acceptable salt of a ‘ la (1) and/or iv
preparing a pharmaceutically acceBPab 0 thereof 20 21. Novel

i nternedi ates defined of general formul OHR7 CH RZIRSI R R3 N
Ra R6 OIRS (IV) wherein Rl, R2, R3,r, R4, ]R5 R6, R7 and R8 are as may
be sanme or different and each 25 |ndependencby represent hydrogen,

hal ogen, perhal oal kyl, substituted or unsubsfituted

(1)
wherein X is halogen such chloro, bromo or iodo, Ry, Rz, Ra, Rs, Rs, Rg, Ry, Rs, Rs, Ry, Ry3

Ri2, Ry3, Ry4 and “n”, wherein all the symbols are as defined above, using a Pd(0) or Pd (Il)
S derivative as a catalyst;

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

()

10 wherein R;, R;, Ry, Rq, Rs, R, Ry, Rs, Rg, Ryo, Ri1, Ry2 and “n” are as defined above, with
a suitable alkylating agent such as Ry; X or Ry X or XRy3R14X in successive steps or in
one step, wherein X is good leaving group such as halogen and hydroxyl;

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




Gl 3 T, K-004 12 1¢& sgBoups such as linear or gheYs
branched LC, - C3 a I (C3-C7)cycl oal kyl, LC, -C3 alko Cyclo(C3- C7)a|koxy
aryl, aryloxy, aral kyl, aral koxy, heterocyclyl, acyl, acl oxy. Y, n?
monoal kyl ami no, di al kyl anmi no, hydroxyal kyl, al koxyal kyl, aryl o‘jZah ﬂﬁc, 006
ar al koxyal kyl, alkylthio, sulfonic acids and its derivatives. 5 22. A
process provided for the preparation o nowgl idiernediate of the general
formula (1V) which conprises of cycI|2|ng s of formula (MIl1) R O
RRCH3 RB\/ \ NH R4 x o RBTR , , Illé wherein, R11 R2,

R3, R4, R5,-R6, R7 and R8 are as de 1 ogeno such as
chioro, brono or iodo, using a Pd(Q ative as a catal yst.
45 4 AIVElI' OBO HEET. = = Ry

Rs

(V)
wherein R,, R,, Ra, R4 Rs, Re, Ry and Rg are as defined above, with formaidehyde and a
compound of formula (V) given below,
5 NHR3R44
)

wherein Ry3and R, are as defined above

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

20. A process according to Claim-19 comprising of camying out one or more of the

15 " following optional steps: 1) removing any protecting group; ii) resolving the racemic

mixture into pure enantiomers by the known meth.ods and iii) preparing a

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

20  21. Novel intermediates defined of general formula (1V),

(V)
wherein Ry, Rz, Ri3,'Rs, Rs, Rs, Ry and Res are as may be same or different and each
25 independently represent hydrogen, halogen, perhaloalkyl, substituted or unsubstituted
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groups such as linear or branched (C,-Cj)alkyl, (C3-Cy)cycloalkyl, (C4-Cs)alkoxy
cyclo(Cs-Cy)alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, acyl, acyloxy, acylamino,
monoalkylamino, dialkylamino, hydroxyalkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyt,

alkylthio, sulfonic acids and its derivatives.

5
22. A process provided for the preparation of novel intermediate of the general formula (V)
which comprises of cyclizing compounds of formula (viit)
o Re
Rg Ry
Re
10 (vii)

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




