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{57) Abstract: The present invention describes Indenof2,lalindence and isoindolo[2,Ealindole derivatives, of the Formula (D), its

& salts and its stereoisomers, wherein X, Ry, Rg, Rs, Ry, Rg, R, Rg, Ro,Ryi, Rya, Ryz and Ry, are as described in the specification. The
invention also provides a method to prepare compound with formula (I), pharmaceutical composition containing such compounds
and method to manufacture a medicament. These compounds are useful in the treatment of various CNS disorders, hematological

a disorders, eating disorders, diseases associated with pain, respiratory diseases, genito-urological disorders, cardio vascular diseases
and cancer.
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hemat ol ogi cal di sorders, pain diseases, respiratory
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asW&'&?@OW.thl ol or (Cl-C3)alkyl. Anot her obj ect of the

present invention is to progide a compounds of the
formula (1) which could be agonists, partial agonist
or antagonists at the 5-ht Rsaib- t ypes.
Summary of the invention 20 . -'ngly, t he present

i nvention provides |ndeno[ 2{1a]infene and

i soi ndol o 2, 1-a] kndol @'deriNativés, of the Fornula
(1), its salts and gts sterey) wherein X, R1,
R2, R3, R4, R6, R7,1R8, R9, Rl11, RI2R{R13and R14 are
as descri bed above. ﬂg r' WO

2005/ 066184%2R as N Rl1 Rl R14
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Formuia (I)
Compounds of formula (I) are useful in treating various disorders that involve 5-
HT receptors (Serotonin) (lntemaﬂonal Patent Publ:catlon WQ 03/065046 A2),

preferably those having dlscnmmatory prof‘ ile and strong affinity towards the part:cular
receptor.’ Mediation of 5-hts receptors has been proposed for treating various CNS

disorders, hematological disorders, eating disprders,' diseases associated with pain, '
respiratory diseases, genito-urological disorders, cardio vascular diseases and cancer.

, These compounds can be formulated into various dosage forms, whereby an

effective amount could be deiwered to the patient in need, either to obtain a
therapeutic or dlagnostlc benef” t.

International Paient Publicabons WO 2004/000205 WO 2004/000845, WO

2004/000849 WO 2004/055026 A1, WO 2004/048331 A1, WO 2004/048330 A1 and
- WO 2004/048328 A2 (all assigned to Suven Life Sciences Limited) descnbe few of
the related prior art.

International Patent Publication WO 03/066056 A1 reports that antagonism of

5-HTs receptor could promote neuronal growth within the central nervous system of a |
mammal. Anpthger international Patent Publication WO 03/065046 A2 discloses new
variant of human §-HTe receptor,, and proposes that human 5-HTe receptor is being
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- 1- I\/Ethoxy 10- ( 1- et hyl pyrrolidN-3

ng such conmpounds and net hod to manu
5 a nedi canent. These conpounds are useful in the
treatnment of various CNS di sorders, hematol ogica
di sorders; eating disorders, diseases associated with
pain, respiratory diseases, genito-urologica
di sorders, cardi o vascul ar di seases and cancer. )
#Eotdiaied Wi hematoppgicel disorfigrst pait dicespsauRERIFAEY GivgRTRS: BNIto-

&9 Ea?ldisél@égul:ﬁdk'v)asctﬂé? dikbaddB.amll cancer.
rrolidin-3-yl)-5-this-4b-aza-indeno[ 2, 1-

%‘]‘JP?faéﬁg‘edxﬁg'}/lﬂ"om de; 21 (R S
10- ( 1t st boyd rmf/rth@llmdonfarﬁ ahidetsSof lthea phisertz mventidento| Brolida a

| nde rﬁg ?fahi 5 l}f?n‘df Hw Ig&?r&racg%]ﬁcallysaccesta@e salt i reonsomler/s

thdemb[z 1 15 a]lndene 5,5-dioxide; 4] (RS
2- Met hoxy- 10- ( 1- et hyl pyrrol i dyn-3-yl)-5-thi a-4b-aza-in
deno[ 2, 1-a] i ndene 5, 5-dioxidéy 5] (R S)

ndeno[2 a]lndene 5, 5- d|0X|fe

eno[2 1- a]|nden%
2- 1 sopr opoxy- 10- ¢ I~z
a-indeno[ 2,1- 25 a]i
WO 2005/ 066184 PCT/ |
1- | sopr opoxy- 10‘%
-indeno[ 2,1- a]ind
2- Cyclopentyloxy 10- (15 nethylpy¥r0I|o
b-aza-i ndeno[ 2, 1- a]i ndene ' dIOXIoe'
3- Met hoxy- 10- ( 1- net hyl
rroljdin-3-yl).-5; hi =4 s Az deno[2 1-a] i ndene
B asbil s Bttt o2y o B R ety ]
B~-Lhiepreserit eittier mesiriuld @yardmbﬁecibpnd 3-yl)-5-thia-4b-aza-in
QE”@L ZR&'@J,'QG‘?%? Re2amy H,O%kdRndently represent hydrogen, halogen,

perhaloaikyl, perhaloalkoxy, hydroxy, (Cs+-Cayalkyl, (Cs-Csjeycloalkyl, (Cq-Cs)alkoxy,
cyclo(Ca-Cs)alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, monoalkylamino,

5 11] (R S)

dialkylamino or thioalkyl;
Ry, Riz, Ryz and Ry4 independently represent hydrogen, halogen, oxo, thio,
perhaloalkyl, perhaloalkoxy, hydroxy, thiol or (C-Ca)alkyl.

Another object of the present invention is to provide a compounds of the
formula (I) which could be agonists, partial agonist or antagonists at the 5-ht receptor
sub-types.

Summmary of the invention

Accordingly, the present invention provides Indeno[2,1alindene and
isoindolof2,1-alindole derivatives, of the Formula (), its salts and its sterecisomers,
wherein X, Ry, Ry, Ra, Ra, Rs, Ry, R, R, Ry, Rz, Rizand Ry are as described above.

5

; !




13 (R3) D2 PR

éﬁl met hyl pyrrolidin-3-yl)-5-thia-4b-aza-inden
WO0P3p8HY 5, 5- 10 dioxide; "' I |. ' 14] (R S)PCT"I fiafo0430
2- Met hoxy- |

10

15

20

25

| - (1-met hyl pyrrolidin-3-yl)-6H1isoindol of 2,

| -a]indole; 15] (9S)

10-(1- N@thylpyrrolidiri 3-yl)-5-this-4b-aza-i ndeno[ 2, 1
-al] i ndene 5, 5-di oxide; 16] (S) .

10- (1- Ethylpyrrolldln 3-yi Reab- th|a - 4b- aza -indeno[2,1-a
]indene 5,5-dioxide; 17] (%)
2- Met hoxy- 10- (1- net hyl pyrrdin
ndeno[ 2, 1- a] i ndene- 15 5, 5,
2- Met hoxy- 10- ( 1- et hy[Rg ]
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; -yF)-Sﬁthla-4b-aza4
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eno[ 2, 1-a] i ndente 5
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b- aza- |ndeno[2 - a] i nderrer®uB{li oxi de; 30 25] (S)

3- Vet Fg fivd ;oﬂ,éaqgaeﬂs[%ghg&’érn@tﬁo%' 8- ;??%ﬁdra wSmbdlira-wibr AEaula (),

ndeno

:&hﬁﬂmacemmaloaoqmomﬁ@myqnﬁw@) pm Wﬂ?oy%ﬁs @‘2‘% mpthod go Jaguiagture

%O Rafnz@] 'T@\g%%oﬁwpﬁundél el destul 2171] theSkreatment of various CNS

ai}somé]ngegwagﬁqgrl%iFitﬁgrdersgggtf@]c? ; ergl fﬂgeagzgas%%%?eq fitth 3 pain,
g&)ﬂséa%eé |geﬁf&i-mlogmaird@brctérm c@dpw)ascﬁwld@@am(ﬂr@[cgncer

1 alin

10-(1- N@thylpyrrolldln 3- yI) 5- th|a 4b- aza-indeno[ 2, 1-
a] i Rel_ingSs 5 paiitiaistie; comg@t]ndg Rplonging to general formuta (I):

10- (1- Et hyl pyrrol i di n- 3 y' I) -ithla 4b aza-indeno[ 2, 1-a
]i ndene 5, 5-di oxi de; FE [ \{g) ? 05/ 0 84
PCT/] KB@MW@GM@@UEPE‘ITM(W@‘VE -5 thia- 4b'aza-mdeno 1-afindene b,5-
2- I\/E‘tWIO (1-met hyl pyrrolidin-3-yl)-5-thia-4b-aza-i
ndeno[2

2] (R,S) 10 (1 Eth?rlpyrrohdm-a-yl)é thia-4b-aza-indeno[2,1-ajindene §,5-dioxide;

3] (R,S) 2-Methoxy-10-(1- -methylpyrrolidin-3-yl)-5-thia-4b-aza-indenol2, 1-
alindene-5,5-dioxide;

4] (R,S) 2-Methoxy-1 0-(1-ethylpyrrolidin-3-y})-5-thia-4b-aza-indeno[2, 1 ~glindene
5,5-dioxide;

5] (R,8) 1-Methoxy-1 0-(1-methylpyrrolidin-3-yi)-5-thia-4b-aza-indenc(2, 1-glindene
5,5-dioxide;

8] (R,S) 2-Ethoxy-10-(1-methylpyrrolidin-3-yi)-5-thia-4b-aza-indeno{2, 1-glindene
5,5-dioxide;

71 (R,S) 2-Ethoxy-10-(1-ethylpyrrolidin-3-yl)-5-thia-4b-aza-indeno[2, 1 -glindene
5 5-dioxide; .

8] (R,S) 2-isopropoxy-t 0-(1-methylpyrrolidin-3-y1)-5-thia-4b-aza-indenol2,1-
alindene 5,5-dioxide;

Ll
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1- Mif hbxy- 10- ( 1- net hyl pyrrolidin-3-yi)-5-thi a-4b-aza-i
ndeno[ 2, 1- a] i ndene 5,5-dioxide; 34] (R

2- Et hoxy-10-(1-ril ethyl pyrrblidi 6-3-yl)-5-thi 6-4b=aza-
i ndeno[ 2, 1-a] i ndene 5, 5-di oxide; 35] (R

2- Et hoxy- I b- (1-ethyl pyrrolidid-3-yl)-5-thia-4b-aza-ind
end] 2(R19)al-isarrepexys! 051 -ctiyrarolidira@yi)-§aia@R)aza-indeno[2,1-

2-1so ¥ met hyl'pyrrolidin-3-yl)-5-thia-4b-az
a- md@i?g rgél a |X(r%ene 5- di oxi de;

1- 160 Bpbkycarpnpioxt H;ﬁFWﬂW&WMidﬁ‘L %erﬁ)“g‘é AR IS Zd -
-| ndeggg{danelsaidudg@@pe ; 5-di oxi de; 15 381 (R

e

3 thﬁé)dwxm (1- met hyl pyt'¥ 6l'i di n- 32yl ) - 5:t hi a- 4b- dza- i

d
o i ar PR PR A Sl el e
deno[?ﬁiﬁfaqqendene /'5- di oxi de; 41] (R ‘

10- L .
2] I{r?d rﬂg} ’gt)égmﬁftgglwrﬁﬂnam%%n 5. thfg At;hélvﬁ - i BorTat- taﬂdﬁﬂ@[a%

oxy 1‘.’L'°{<'§e'net hyl pyrrolidin- 3 yl)-6Hisoindolo[2,1-a]in
dol B (R, spz-mhmymwutnemlpwommm_amlmrsjalocz t-hjrdetf |

pr e@ifﬁ)pﬁ 86(? ﬁ@eﬁly&n%rgpﬁlgg S’P %Ltﬁrg r#oru zgﬁrﬁ% 5[9 1aa ﬂﬁgr?e%sf 89fde
Sc hisnes) 10-(CyrtitviyiTnligira3-oDrvgoiaid-agé- ufcbrw{@H@ toﬁf#r)e Hh-dienide;

beI f}f’@ &3%?%8%’4@5& @%ﬁ@g%%%é)ﬁ%%‘}am-mdenom 1-glindene-

5,5-dioxide;
8] (S) 2-Methoxy-10-(1-ethylpyrrolidin-3-yl)-5-thia-4b-aza-indeno|2, 1-alindene 5,5-
dioxide;
19] (S) 1-Methoxy-10-(1-methylpyrrolidin- -3iyl)-5-thia-4b-aza-indeno[2,1-alindene
5,5-dioxide;
20] (S) 2-Ethoxy-10-(1- methylpyrrohdm -3 yi) -5-thia- 4b -aza- mdeno[z 1-glindene
55-dioxide; -7 o sl
211(8) 2-Ethoxy-10- (1 ethylpyrrohdm -34yl)- 5—th|a—4b-aza mdenc{z {-alindene 5,5-
dioxide; B
221 (S) 2-isopropoxy-10-(1-methyipyrrolidin-3-yi)-5-thia-4b-aza-indeno[2, 1-ajindene
5, 5-dioxide;
23] (S) 1-Isopropoxy-10-(1-ethylpyrrolidin-3-yh-5-thia-4b-aza-indeno[2, 1-a]indene
5,5-dioxide;

24] (S) 2-Cyclopentyloxy-10-(1-methylpyrrofidin-3-yi)-5-thia-4b-aza-indeno[2,1-
alindene 5,5-dioxide;

25] (8) 3-Methpxy-10-(1-methylpyrrolidin-3-yl)-8-thia-4b-aza-indeno[2, 1-ajindene
5,5-dioxide; '

28] (S} 3-Chioro-10-(1-methylpyrrolidin-3-yl)-5-thia-4b-aza-indeno[2, 1-alindene 5,5~
dioxide;

271(S) 10-(1-methylpyrrolidin-3-yl)-5-thia-4b-aza-indeno[2, 1-alindene 5,5-dioxide;

281(S) 2-Methoxy-11-(1-methyipyrrolidin-3-yl}-6H-isoindolef2, 1-afindole;

291 (R) 10-(1-Methylpyrrolidin-3-yf)-5-thia-4b-aza-indenof2,1-alindene 5,5-dioxide;

301 (R) 10-(1-Ethylpyrrolidin-3-yl)-5-thia-4b-aza-indeno[2, 1-alindene &,5-dioxide;

4
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R3, R4 R6, R7, Ra and R3 independently represent

hydr ogen, halogen, per hal oal kyl , per hal oal koxy,

"hydroxy,"' (Cl-C3)al kyl, (C3-C5)cycloal kyl,

(C-C3)al koxy, cyclo(C3-C5)al koxy, aryl, aryl oxy;

aral kyl , aral koxy, heterocyclyl, nonoalkylanlno

di amgﬂ)aaﬁﬂﬂtbom?&-ﬁrmthmehm 3.y))f8ihia-4RtaradnderRI4]-2lindene-

|ndep 4 ’represent hydr ogen, hal ogen, oxo, thio,
££rh oal kyl er hal.oal koxy, . hydrozy, thi ol

or( L%Mﬁmw- ety IOlR-S - Sptiachb- de&‘r"eﬁﬁ glindgne

halogg@cﬁbgﬂssuch as bronD chloro or iodo, and the

T e R SUIDRELCCRE ML
tri phEﬁ)dquﬁdEphi ne pal | adi um

o e Pk o A e
[ nven515eﬂ10>ﬂ®/ al so ‘opti'onhaf I y include one or nore of

t heseg ﬂin) dz;mhﬂgy -§d- ?lpéthﬂﬁbfrot?cﬁn BUlIs0E-ApesdasidnaohkdBne 5,5-

of fornula » 1. convertlng a racemc
corrpoGﬁ’d*dBf the for rrul a (j) intg substantially pure

opt 3a) ak) H1s86opse-foan Metoyipy2rolidie By RSt hiagibone-isdsmpiUalindene
of thgo{@ n;?JI a (I) into another; or 20 3. renoving

any p g groups; or .4. forrri ng a-
phasTreR)e+sbprab by~ He(d ettvifylralidiad-yI)-61thipriberzadndeheP deflindene
The pr%s&&; énventlon further relates to a

phar maCeuti cal | y acceptabl e Igiposl tion conprisin

at P 4BY 2"6M@0mﬁvﬁﬂmﬁ9‘(&fnem§fmp FyD-adhiadpiagadndenolz. -

poi nt afhaene%':'s @bQye or claiml, in an effective anount
o e 0 SRS Eb L PP R o P
pr esems-gioxesat i on al so relates to use of one or nore
Conggjliﬁfjg Clqnl%ro i 91 rlnethyfpyrrohdm— 3-yi)-5-thia-4b-aza-indenc(2,1-alindene
5,5-dioxide;
411(R) 10-(1-methylpyrrolidin-3-yl)-5-thia-4b-aza-indenof2,1 a]mdene 5,5-dioxide;
42] (R) 2-Methoxy-11-(1-methylpyrrolidin-3-yl)-6H-isoindolo[2, 1-alindole;or a
pharmaceutically acceptable salt thereof. '

The present invention also relates o a process for preparing the compound of

formula (1}, which Includes
Scheme 1- cyclizing a compound of formula (l1) given below,

[aXated
ooangay
a iy
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w«ﬁ%@%ﬁpﬁﬁfng?ﬁgs related to ONS, eating, PCT/IN2004/000430
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bl ood, pain,' respiration,
Benito-urinary, cardio vascular and 5 cancer, wherein
5- Hydr oxytryptam ne receptor mal function is involved.
The present invention ' also relates 'to' nedi canents'
and their manufacture in various dosage fornms, which
contain at |east one' conpgund of formula (1). CNS
di sorders wherein 5-ht ptoors are invol ved and
t hose which could be treat\ed usifig conpounds of this
i nvention include psych05|. o=raphren|a anxiety, 10
depression, mania, S&hi ‘a,” ' schi zophreni form
di sorders; m graine R ch ckug addi ction,
convulsive di sorders} persgnalit i sorders,
hypert ensi on, Rauti s# traumatic stress syndrone,
al cohol i sm pani cJjatt acks; \gbsessi ve-conpul si ve
di sorders, chronofji ol ogj cal abrnd®nal i ties and
ci rcadi an rhyt hps’; ) ye nenﬁﬁy d|s§;ders e.g. |
Al zhei ner' s difease & ti Ve decli ne,
ADHD (Attention Defigient 1% D sgyde Hyperactivity
Syndr one) , anylotropHﬁd Iatera Bsi s, Wit hdr awal
from drug abuse such as cocdi ne) AMO Rpicotine and
benzodi azepi nes, panic attacks, /afd¢al so di sorders
associated with ' spinal traunrg and or head injury
such as hydrocephal us and al so nildRsognitive
i npai rment and ot her neur odggenerative: disorders |ike
Al zhei ner' s di sease Parklnson|S|n and Huntington's
whereisaX cadd ehel eixsitborfPestidaPiOdirgor ders wher ei n’
=] hF rdp %‘s@ﬁis%ﬁhér% dinlobneegbupRbofttch  di sorders whi ch

could be tre und f this invention
RoRedan 8 % e e Erpee%@}fofﬁ&esergr nydrogen,  halogen,
ehesiobkdr @Bbhalobﬁmed@ﬁmw Cq-(Batkyh g Ch-Chjaydlaatkyil,s (Gyelsthlkoxy,

b ht e n n
bLC- ERORAE, R e TR RenfiCe REPRRAT o ytamin
mwamswrats@,@mi ated with the excess 25 weight.
Ret agl eg d Sé%gr RPI 1 iRdegebddnig i‘eﬁﬁé@gﬂt' ﬁﬁlr&j@nt a?*Ra\l%egr QBS thio,

represente subtltutents
Rgrhapglkyiggerhalp@koxn Rydropgy, fhiclef 201‘@3%@% d Rl4, whenever

mbleﬁ'w & Rs BRR Rfoupeis atirdel bom sivhlageomo sthtdio @siodo, and

0y 0851 i PS50 e 4918 B 0810RL 0 e

ftétmhlso nepHenliphekiphine o mafesiuny| | Bism—b’rt@iwmmahhy) , palladium  and
P t oethyl, difluoroethyl and the
tOFJLCHa %gtr&%gut%e rgéeg‘?& unsubst ituted (Cl1-Cs)alk group
such 5@6 pipsespf he graspnt IVENEN B sopRiPngllY, W‘%‘{% tgned:ﬁmore of
ankolidiengd étlé;@s m&y 64 RLS-resdal tlﬁ)bbtaﬁf Moﬁm‘s’bf f@rﬁ'nula (I)

gﬁlghgp%%gguﬁglg%’%% gg{np%@p OJT) %:15 Zﬂ""!@‘d‘ﬁgﬁgﬁ% uggtantYally pure

netﬂoxy(xﬁtm@mymmﬁmﬂpytoxy, cycl o(C3-Cs) al koxy group
suc s 3 .
%03}/9?{@ &{%hc% of 15f% nﬂ.ﬁé’{)ﬁhf&%&thg% or

cyclo oalkoxy gr
3. removing any protectmg groups, or

4, forming a pharmaceutically acceptable salt or prodrug thereof.

The present invention further relates to a pharmaceutically acceptable
composition comprising at-least one compound of formula (I} as defined in point (f)

above or claim 1, in an effective amount along with suitable pharmacesutically

6




substituted; aryl group such as phenyl or naphthyl

WO&gﬁiﬁ]ﬁéﬁw group may be substituted; aryl oxy gﬁ%ﬂﬁ@%@%}“‘”
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oxy or napht hyl oxy, the aryloxy gro
7 FEB _ WD 2005/066184 PCT/ 1 N2004/ 000430 substi tuted;
aral kyl group such as benzyl, phenethyl,
CoH5CH2CH2CH2, napht hyl nethyl and the like, the
aral kyl group nmay be substituted and the substituted
aral kyl is a group such as CH3CsH4CH2, Hal - C6HACH2,
GEBPESIMMEIRANCH3OC6HACH2CH2 and the i ke; aral koxy

g;oﬁfﬁﬁ#ﬁ%sﬁﬁlirﬁgﬂﬁdﬁ é?é@/we'%tb%r!@hgﬁ’ biBR¥.0f more compounds defined in

ro 5 and the |i
@ba\rek@rx? cgmseﬁﬁ%go%fsg‘a Hib o %%ﬂy PIRANE P&S%ﬁsy'feﬁg?do&’pg‘“s
%‘dﬁl’é’g %}%strcﬂﬁtbéﬂrél mbbd padni r @kpichtiony; | genitourdnoy,i oartip vascular and

LY@]?&% y p- P‘R@F @cg%téﬂfaltdn{&%n i Mfotved.

(CI @hwmahkwmm@!sgrrelap%tgdheth@rr@ﬂgl\wd ORAgNMUfacture in
(\:/%rl?owu(l\léa oggg% f&nﬁ a'mlhkcﬂ colfdinGl ¢ gg%on@%bl%ﬁl&?ﬂd'&f%rﬁg}a l

m no group 8 C2H5) N
and t RAIS cuuk@demmr@nexmrﬁynt [g@egtg@sqrptlr@yp gd and those which could be

tt@'a%@%smgaéﬁﬁﬂ%hd%’f %H"'s ml«@ntﬁEYn@@eS blé%ﬁédiéﬂpﬁdaphrehla'r%mety

stereol soners as . a rul e are [%{g‘ f gis ‘ﬁ 3 o headache,
ripeeREIPRSMENAL STURPPBENIAs S RN ‘?fm P Wé‘gﬁ Na
&ﬁ&g é(cﬁildtxﬁﬁ I’fﬁ:hﬁiulism?e disorees ersunali diserdesehypertetdien, caten, post-

d f.
tge&ym%g? f,tfeiss @gwp %rﬁe ga[lcogllol{s e%a’}‘ée gtééggé %ib%lé\'lls)és'r\{tg %}oéﬁ'ﬂrgigﬁg d;sorders
t anrdriobioRgicslaerrmBtisssamimircaiiiah RyBms nfognitivegeany qi’?P"tf?fé e.g.
d’ﬂ?ﬁeirﬂér sadx%éasréu%#be ngé’frelﬁéd/ OB LICAEARD O/QDlEFboﬂmenﬁdhe Deficient

astereoneric he i nvention. extends

cBistint eIy CPETTRe FRUOT Ao A $40TRA e itagaval from
tcﬂﬁ@ e8fisd ichUsl Baink 260, Qﬁcotfﬁé‘ %&@ béﬁimiﬁdﬁeﬂfpamc attacks,

OeieaEh oL Ll BONF Bl TR g AR e s
SkeRipdcapietlis0 Bad f dlsimniikie cayritieé itmpaitrhent arsuathenatehodiegererative

a@éf{&%’?f A'zﬁg@% {Tﬁéesﬁg ﬁ%ﬁéoﬂﬁ% M %ﬁﬁ%ﬁig@ﬁg&% cho;
t o enpblo{GCamtromisistingl Hlyorg@nmwl@er@:an@;bﬁjfﬁgzemtpbpﬁ I!‘]:Vﬁlé{e{j and such
S&x@tgrhers AtHEH | @tﬁ@od?—:d'trgﬁleél’ Lﬁﬁxb‘%do}ﬁn@&bﬂ W @vention include 1BS

diastereoneric conpound then being . obtained as the
f {Imitableckamsbeigroms 87 ‘3‘*19@?“@5%"% ﬁ'l‘;‘?“@e‘i])‘Fmé%?rpou nds of

gener gtatfig 'bﬁh%\ﬁbr (d §a|d1ﬁ}bebmd0ra@4m&fy6dhtbycepmﬁ end compaugds of this
resente

B S0 0 Bl e e T s oo
i inpigipt i cal |y pure catalyst or chiral |igands al ong

%g&,;g@&@é&@%gﬁ|&melm {p enployed in the reduction

rocess cat a(ﬂ%sts rrg%/ be en%ioyed in _ the

reduct$l®ﬁbt§r9mlé§9'epr¢ﬁ@t pwpubdistants de frafedts Radd Gm R, R,
Ret henipim r),NELWAG Ry4, whenever applicable, may be selected from: halogen

such as fluorine, chiorine, bromine or iodine; perhaloalkyl particularly perhaio(Cy-

Ca)alkyl such as fluoromethy, difluoromethyl, triflucromethyl, trifluoroethyl, fiuoroethyl,
difluoroethy! and the like; substituted or unsubstituted (C4-Cg)alkyl group, such as
methyl, ethyl, 2-chloroprop-1-yl, iso-propyt and the like; cyclo{Cs-Cs)alkyl group stch
as cyclopropyl, cyclobutyl, cyclopentyl, the cycloalkyl group may be substituted; (C+-
Ca)alkoxy such as methoxy, ethoxy, propyloxy; cyclo(Cs-Cs) alkoxy group such as
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, the cycloalkoxy group may be
substituted; aryt group such as phenyl or naphthyl, the aryl group may be substituted;

aryloxy group such as phenyloxy or naphthyloxy, the aryloxy group may be
7

,,.,.\ ”plq?
SnE




and the like. The chiral ligands may preferably be § 7 Fiil G0

chi raI phosphl nes (Principles 30 of Asymetri ,
WOSZ)Q s, J. E. Baldwin Ed., Tetrahedron Selp%érgl,vzq[)zt{oomso
311- 316) [11) The m xture of stereoi soners may be
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resol ved by conventional nethods such as form ng

di astereoneric salts with chiral acids or chiral

am nes, or chiral am no alcohols, chiral am no acids.
The resultl ng m xture of diastereoners M t hen be
septaticaalby gmeprodsas betrylashdnetivh CofddHzCH2CHz, naphthylmetnyl

Crﬁcy T?lg ﬁ*g Pégatr%lw groop n‘(%}r HRRLAGNEP ABdulidititdd Kr@ikyM@ B @foup

b Tt BASoiGE:, DpORguChy B CHdl, e e

Qt%%ﬁ@érbéﬂ Bght a*%ebenﬁﬁbxwpﬁdn%&:y(oﬂﬁmpiasytmbthybky, ,phenylpropyloxy

e LTS B Eon e gl o e o
bﬂﬁ(ﬂm&,qjy&ﬁlmmy! hﬁlﬁﬂbqhnmtwaidmalc pigeragingang die e, @ﬁme@y@qyclyl

be t%g@%ﬁ%‘él E-c, J% ma‘?rﬁr% mubas%t:h%sa@mﬁlm CzHsNH,

aci ds_and

CEWM arbhﬁ‘@sllkﬁh‘a(hlcﬁ éfr*ﬁyb*ée alﬂbsﬁ‘i%eﬁy&ll %\‘i}a'k%%“@Pr%‘i’Hi’nﬁ“’Ch as

%l'rqlfﬁaaz 'quiS(Cgm)HCén@ieﬁh@rhk@ WHIITRRYIBE! saIouTtudci 1ha(DASHeikyl which
group such as. Iys[ne arginine and the like. 5

imay PesERsiiuledire of stereoi somers may be resol ved by
convengd eaabisariloasa sue bre geerally cbialned las rasohates bat can be

%gg%ét\ééprﬁ%h]h %c%@taec \?eogbr%izljs‘in Shdrhel RidHRM dhifihkr@ke of
mlsremna:e:eudis afaiehwizhtocople 4 hevieg anlasiunetio parbem plog e present
n'ﬁﬁ)ci%nr%atesotfo ' %- ISB@&”@ 1§or§ér) arfioR s enixties RAE Ofl thel B&se of a

acid ion salts include those

hav
mmaapha@zmr@@tn@ FRIbPn Bt 1B EASHTPBRE, O8TE ANt (e Ha\genﬂon
Ceme%é @8 eal QFiikles Htedbdemend tonat eandstal matuees thereof including

e, THERRSRal s G5t o LR i BFELAL S o corvon

hirkalstd @ilecare Sbtatred mal racemidseaindie fopamtestane feinuy eratagrdy the

sacchar e

&Sﬂa‘dﬁeéﬁ?%%oﬂp ??r{‘é,z é?‘ge@ﬁseoz%%@i%a{% ocﬂ‘ﬁé lflé?ﬂ%l &ereospecific or asymmetric

psyhibkesinesadvenat ie a!q@amqqs@igpeto emp@yog(apgglcgﬁy active compound from

tﬂ@rsfg?tc %%h@%dnﬁm@@?ﬂ&ﬂ?la‘éh@%ﬁ SastérRbmbig crapdundfthen being
e .

'S | hvention ar i.nt ended to def.ine. but not
I¢h’ﬁ**ﬂ%¥%ﬁ€’tfbef“l‘?é°%m€% tist. In addition,

' phar macasdrb&iadhars oheompoaidl ef gaidral forriula e meprpeourapkred by

general formula can b e obtained by converting
d%rmfmweyw{?%%ﬁ‘%‘sﬁégﬁ ertiary amno groups into the

C rr eimwm‘wmge qﬂmetrwgleahs jmayroepised i thelr opticaigr active form.
hchiflend n%ZSt kd?oé’Pﬂal' [;qatnﬁﬁf aldrigt RERIAEIS Byt A8y be

q arte{?nlzm age quarfem zi ng agents

are, fmpl@@deamreguctmanzceﬁ@Tr@égetgh@ﬁﬁaiﬁs AiaXt |e§;"1p10yed in

i odi dgth ?édmﬁ#onqj’ré’é@sgerr@%t@tﬁfag%aﬁm th)diiﬁn Ruthemum indium

including ary hal i des such aag ﬁ}/ ﬁ g(ag

2. phehﬂndgp%%e gp%ﬁlp @éhgands may preferably be chifal phosp me fl mples
of Asymmetric synthesis, J. E. Baldwin Ed., Tetrahedron series, 14, 311-318},

iil) The mixiure of stersoisomers may be resolved by conventional methods such

as forming diastereometic salts with chiral acids or chiral amines, or chiral
amino alcohols, chiral amino acids. The resulting mixture of diastereomers may
then be separated by methods such as fractional crystallization,
chromatography and the like, which is foliowed by an additional step of
isolating the optically active product by hydrolyzing or nautralizing the

derivative (Jacques et. al., “Enantiomers, Racemates and Rasolution”, Wiley
8




The pharnmaceutically acceptab[e' salts formng a part 07 FEB
of this invention may be prepared by treatin

WOBRIUERY of fornula (1) with 16 equivalents P%f“é“““’“”“”
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acid nentioned as above in solvents such as water,

al cohols, ethers, ethyl acetate, 25 dioxane, DVF or a

| oner al kyl ketone such as acetone, or the m xtures
thereof. Further the exceptional salts nmay be forned

as intermedi ates during purification, preparation of

ot her insaddiehice, 01961} eChiiaf Hoad thahcamble ehpfaed erayzist fagarioeid,
Conpo%gggelsgfacdorléggl:aac I')Car(?\huc}i’mﬂ%hg%oata?ﬁﬂé RURE VLD B like.

preparing co g)
phar i bieal toaess ﬂh§f %bé@tsamfbée%mav eoﬁlm@@ﬂ%allfﬁmdsowcme or a

for muk@ndduhd Hwauﬁmb%tasnc aﬁmﬁ@rmts@ah a§ly$|he aeﬁgummte Bnd the like.
wat er ., met ha

Hoet aes moitn of Hereorpmersre B trebled b Btk Mérogs, suen
be fr agnniidrebisi bsaintiono fesolvigtiad istdoorsic satdiémend with chiral
t he sol. %{ent L Iz}ggr ation or crystallization, or

advenff ﬁ(glfg? Ch sol vent. There may be need to

pr epafeitabidphipitatretitale acomidilnddd additereshls of gemepuds of the

%grrrﬁl f @gédé'ﬁt?e érlekare%‘fu*fﬁ@%r‘? Idxﬁoééﬁpgédltm' &ahs GHlidRCthose having

r oratlng I sot opes

mamotowiwcﬁg@wmfaﬁw@ﬁs %Bﬁﬁﬁb? &E’Oﬂ‘ﬂq L%?m\%@ iodide, nitrate,
Csmfé%lé_f Bigxlfateo%hﬂﬁaha’&f tﬁﬁdnﬁuﬁ&ﬁ’at@'r@&mté | leBateg xrER, i dcice ditrate,

N, 150, 18F. .99
SRR o it TR B0 B0 4UHoels FaLe i AB G R Eoate,
Thesseeafspas ) disasantianats, rtganei:meaﬂfomaanpmlmmd!fqmta PpiEsoate

an / o g;?tt arméc?’e% c%qié‘%%‘%%lt%i@ﬁ%gagﬁﬂ ttﬂg Tnbehfion aie

S |nven
onﬁnmﬁsﬂrtclgef'mﬁ Wh@tmﬁésétﬂm?ﬂb@ﬁﬂ'ﬁon are popul ar in drug

222{1 ggnnaH/Qgir{s ?hﬁrrﬁéc%rﬁh%)l(ly %‘c@épftéb@%éﬁ%noﬁﬂﬁ &cﬂ?gﬁ%ﬁd of enerai
a

BTSN BB @OIaeE OB L] RGP ResE e ardups

Hht@ttﬂé‘ o@ffb@ah@ﬁg GRERSthEY: ammm@ﬁ ‘agalty in #ved risthoBE knon in the

B T e e R e

coOrpRE] kikgnhaliden sathnas gisgy! ioei st ethplebrofmidehanct ompapyhdsoride,

Rcigcﬁ@gfér?talkblw P%Qsasu(slk %or mzr\;ldéﬁ oSG feﬁérﬁy%{r‘yeﬁbhmr in

@%I’; active I'n ent
t oget Hée pha@aneutlﬁald»hmm@él@ st forying ptask @ dhig aneniangmay be

o %’ér%rbS(Q%aﬁ%d tﬁe'*ﬁo@:diﬁdle%nonﬁfufaecml Wen armga&w@ént@ of a acid
u enera ormu elr rrva

el TP e T a"faﬁ?foéifegf’*& g afef ceetate

adioRge DA of 9 Ve tikykatone piar aseacetohs oatheatixiutdsaherest,

carr| er{ R an?r&eedd' épatzoggl sal-trshgﬁ #t 'fc%%géi yaseflﬁtg%déc?{aﬁes during

anmount” 5 an oun
ppwisieation] prepatation efhathe( isplts,r em@ntuﬁrcaﬁ@1 mngv emﬁr@ct@rhr@hon of

p?t{rﬁedo%mgsa(gf f&l‘nﬁ%ﬁ(ﬁ%ﬁ' trﬁ&‘ﬂl‘éhfa{eg PhvoRbd M FOSHRE cofbbunds of formula

I"or at es,

The pharmaceutically acceptable salts of compounds of formula (1) may exist
as solvates, such as with water, methanol, ethanol, dimethylformamide, ethy! acetate,
and the like. The source of such solvate can be from the solvent of crystallization,
inherent in the solvent preparation or crystallization, or adventitious to such solvent.

There may be need to prepare radio-labelled compounds related to general
structure (1). Suitable isotopes which can be prepared by incorporating isotopes of
hydrogen, carbon, nitrogen, oxygen, phosphorus, fluorine, chlorine, fodine, bromine
and mTecnitium, exemplified by *H, °H, 7'C, PC, *C, N, ®N, *0, ®*F, *"T¢, *'P, §,
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el i m nates one or nore synptons of the particul ar 07 IR

di sease, condition, or disorder, or (iii) prevents or

WOLIPHYS e onset of one or nore synptoms of tHfd/IN2004/000430

particul ar di sease, condition, or disorder described
herein'. Such therapy includes nmultiple choices: for
exanpl e, admnistering two 20 conpati bl e conpounds
simultaneously in a single dose formor adm nistering
each conpound individually in a separate dosage; or

1|211§ aﬁ@qﬁl ﬁﬁés@torﬁpﬁﬁﬁadi coftaining @fev atbreftenti@epdsetbedsyandior other

he be ef|C| al,. effect .or
A
¢dma)dand)s/\mf pird pisphtelpveftiop e rmvpdhlogy druBhengibir agestrate tissue
g@&g HURCGHE ! &@éz yo@d%x%&?&ya%% ys! rﬂa‘rcé{eﬁpié h?éotc‘id“t%ny labelied

ance or ositlon szt be atl
ehereiegs [2ye Hadicdary oRefbirb GrERT (Binold tPHOtPHeEfB‘Pﬁ%VP computed

ﬂoﬂﬁzb%h@@na |ﬁ?ﬂp(ﬁo%ﬁrﬁﬁem1§s@hwh@mpbm and/ or the
el n re

|
T o, Ssoeroat i e aRion ForRsoRednrr o Besuoal
@frnpdéme!demm:ml?d@ at peasp lopk attthe camdoyrads| dfagéneent faeila (1) as

ﬁ%@weg%%ﬁ; (er 1@3) %rl Hﬁ)ﬂ%sfo%s % Erﬁm g %Sa%rt} Ye%‘ﬂatrft ot@ge’cher

a conve nal rrann rusi'n
wm@pmmcﬁh@ﬁm&lwrﬁaﬂsl Judistesprdirelikearri er s.

Thus, Altl Qﬁecﬁ%?é b?‘ﬁ@urﬁ%%ﬂ%urﬂf oft fMBelaNi6RRLE N, me@enva‘zwea
formul'ated for oral, buccal, intranasal

b gieat FHov AR Gecuser o AEe A HPOGPTedh AP a BB VBTtona

b!@&h@beut;@ﬁ @Uﬁhéﬂel@ Adariis efid &idh tméin ‘sbrfpadatiesil @ffective amount” is
strati-on i nhal at i g insufflatio

Smef i wagung s eneikd o She el FRARP ALy fregts
petecanenpsticuBs dieeparoedditaye or diserger, di) tattenystes @meliorates, or

}aﬂq\{; Qﬁsg e | x\ow?ﬁ%r&é Bk galaﬁkuléﬁ&agéasen@on@j@m%wﬁsm@&

orm of one of
§t)erredinkoeredeigys Fﬂpegpr@,eé.ﬁ gne @rrfgqafﬁswpgiogmoqf the particular disease,

gbr%ﬁttcﬁr&%&erdbg@bé@ﬁ&gﬁte or in form of a m xture of

at | east two of WD 2005/ 06618
SCT/ | RoB AN A5 et Spubvie PRSI PGB y administering  two
eBAp&tioh Bﬁﬁ;‘bm&s dinastesoneipet 3, single ange foirmi crrgadmftﬁstecmg)each

88?15%@“@6‘% wﬁléallggrlx \%’12% Et%lfzeogés%glaltyr fpe%?ﬁéuag ?an’?@ Fneqﬁteﬁra! or

convent
aaparbielriy sty armdsizk ltfm/\imerteﬁcwlrﬂﬁf@et gkininjreige ithe petential side-

%FF ots SHAD dg.\gs aSé%rrJahgefosthe ﬁﬁdﬁn‘%ﬂ’rrﬁctp[é@hf"&ﬁhﬁaco@ t,,uent S,

CO ouri ng s, coatin agen matri x agen

and/ ofl h%lﬂﬁﬁ@ﬁs"Phﬂ@E’i%u’f&Iﬁ Wﬁi gttt t@lth? Sybstance or

tcB% 8difion Eﬁ@;@t 23 Qio afile tRBmREN bhcﬁary toxﬁ:ubgicélfw efthat@ other
anDun s thereo are

AL aafar"&@%om At e B Rt .

! nt r aveeauss "iréﬁtthgpeu‘eatt"on_e'aﬂeatmamt"rmmnmmlahe meanings such as

Iprr]évre%%?ve propgwa:&s%lang rpaﬁi&Rf'e.C al route. '

The pharmaceutical compositions of the present invention may be formulated

o}

r

O

r

in a conventional manner using one or more pharmaceutically acceptable carriers.
Thus, the active compounds of the invention may be formulated for oral, buccal,
intranasal, parental {e.g., intravenous, inframuscular or subcutaneous) or rectal
administration or a form suitable for administration by inhalation or insufffation.

The pharmaceutical compositions as well as the formulated medicaments
prepared according to the present invention may in addition to at least one compound
of formula formula (I}, optionaily in form of one of its sterecisomers, preferably

enantiomers or diastereomers, its racarmate or in form of a mixture of at least two of its
10

eyt




The dose of the active conpounds can vary depending dh? i3 748
factors such as the 10 route of adm nistrati on gg
WOZ/HSI¥nt of patient, nature and severity off GTHR2004/000430
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di sease to be treated and simlar factors. Therefore,
any reference herein to a pharmacologically effective
anount of the conpounds of general (1) refers to the

af orenenti oned factors. A proposed dose of the active
conmpounds of this invention, for either oral,
steedotstrerg| prefersdiyadnaptiorbere cal diadercomsisy &t Bon mikiog aatio, or a

cc?r\éeﬁsr a gﬁgH{( e? %\%ﬁ% acée% oé\j gaig be Q %Ere%po%gﬁéhs%l\fgﬁef owgrise

faiter venwen@crrébl a@rﬁtar}pétﬁbstﬁmpes &W tovthpeshsilied| i tb% art, such as
c%q@?‘sn lifde8r %ve&@rdllﬁmﬁurmé ab@ntﬁ Edaﬁfﬁé a%@ﬁtsd%étﬁx agents

|canents SUItab garente al @F
anwﬁabfa@%"ﬁyﬂ\sa@rﬁ'w @Pwatfff @ﬁ eralgflieddp deeith %/ckt%ces@f%%?@a“aw
stibBiRckh ang iU ARStherebing befussdlatd dapRdert A BN Bikedidsd route

readil reconstitutabl.e dr aralon n SO
o b at o Baist e Bt A, gefa iRt &huspuir
irarzabsa rbupeai otbaraoagelise nay rel ease the sul phonam de

co n‘p Qﬁg g?ﬁeofuf e Q&&é'eo%ﬁ&dﬁgh %ﬁl( %ry &i@f}@wdﬂﬁl gtopgﬁguaﬁ as the

reparati o ese eas
rm pi:mms%atiog @r@@ﬂ Seight Rirreientt wpture ﬁﬁ‘é éewtyl f éitp dippase to

btgfﬂl%a]g&atandwﬁﬁﬂa@ R, Srhafc@fdr@bér@ réf@fen@é ﬁéreﬁﬁmd%%%dl@baﬂy
re or exa

AR ST SRR T o ed et B PR fectors.
Aoﬁbbéﬁeﬁ do@@bf woatiw com@m[lm:BS:S ¢rds innéraioh atbt et}"&r ofdl, | daeghterai,

nlggelitl octr jPLREA a%%m?gtraﬁc%s & Eg g %dﬁlg hﬁr%%l; efo h%uftnga’tm?nt of the

suspensi arnace
condipwsi refeprd tcwapowaaxseo ék@ 2@@ o e e @h’twasngrbwﬁ@h Ry unit dose

%ﬁid(tfe &‘mmlf{élgg %ﬁéﬁaﬂ{pﬁﬁ q (TR 'tn?x@s Eéﬁfaﬁ? h,

pol yvinyl pyrro one or dr oxy pyl
met th@@amp@wtabw fqrn@,rgpte(rgl @oplcal gzbtnaglétory administration may

p'f‘éf@rraﬁ%r[y@%éb&té@ @omethk Wr&FLcitsisBRYy 6RLaLtoMs PREPRRAGI) readily
| ubrica tezﬂé g g:i lsumstearate talc or silica);
"Ei‘foé???ﬂl@g grepgratiops. “g@ g8 %%¥arch or sodi um starch
gl yc@uithigd ;malicawetils| bg. ageichsielte.for orab odpemutaassusl use may

’ r%leja%geh%t egutl h-gngmtdgtﬁﬁ%gﬁur\(@yofb%n&%?taﬁqulgy(f'l)'Tﬁ‘ut Q%ﬁy@@lnjlanner

e ar I ons
veinehyi the peeppatiomelthessidelayrd réleastmroddicamsntsds gapirally known to

:{ﬁggetgkmg@gmhegw ups or suspensions, or they may be
presented as a g% product for constitution with

wat efIesicagtentsr suiaple 44 wahRAMTBIFERtgR 5 garl%(@mpguéqlplets sugar-
dolafedi Shir Pavied bam@;trpamctnatepr epar 8d grdmyiesony elfets) nakionally

%%pésa\é%gghod{%ﬁ%{sgﬁféﬁfr&o %a‘énsa gu%@ér?d%fi msggﬁi a‘i:\e I%?His c‘ﬁ&xons
arelkpdremeas.ofuch i p‘mmatmﬁicad:pmpesxﬁcas sr)a;y ha:m e&csaietﬂB such as

banll’?rﬁ \égen?tg O?é 8 26%%9*3%;'-@&\'2%%900&5@@ ;5%}\/%3 é:){/h’@lgjone or

n or acacla non- a
hygmxggpregyt( @e@y!celb&[q&@hdﬂigm (e.g.. Iac’cose mmrocrystalhne celiulose of

calcium phosphate); lubricants (e.g., magnesium stearate, talc or silica), disintegrants
(e.g., potato starch or sodium starch glycolate); or wetting agents (e.g., sodium laury!
sulphate). The tablets may be coated by methods well known in the arl. 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 cther suitable vehicle before use. Such liquid preparations may be prepared
by conventional means with pharmaceutically acceptable additives such as

suspending agents (e.g., sorbitol syrup, methyl cellulose or hydrogenated edible fats),
' 11




oily esters or ethyl alcohol); and preservatives 99 (L

net hyl or propyl p- hydroxybenzoates or sor bi ¢

(e.q.
W%@ng“’lqﬂor buccal administration, the conposif 2%{}’00430
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take the formof tablets or 5 Iozenges fornul ated in
conventional manner. The active conpounds of the
invention may be fornul ated for parentera

adm ni stration by injection, including using
conventional catheterization techniques or infusion.
Eansmirat agenss (., lebifr@Chi aacaRychegpeasershiibsi (B.guniltnond o,

iRt i Dol B BBl DB TIPS oo o
canpgbértzoates ol Borhimpcitinke such forms as suspensi ons,
sol Utii'oqrb%cgél zfdm#l&'réml% B &Hpﬁsa%n %nglkésthev%hhcéfe@blets or

and may contain fornulating agents such as suspending,
loreiises foMaljtasHa copventinglied@iehg agents. Alternativel y,

the amd ‘é@tnﬁen@drﬁpiﬂuﬁﬂﬂ oMt bRehtinpewdele fophomniear for parentera
reconstitution @gsutabeve

BT BGBRIn e iRgtagy Mg Engsamor %ﬂ%&#iﬂ%&%&%&fh&@ugs or
mfustolne bemVlBﬂittohs riomta];eciainsmab &ef wesenkagt iediriitndasage dprm, B59.,

arﬂg éc’s! (t'J %q‘ﬁt’xtﬁ H&Qi %téﬁr‘f&?@ Q/ﬁ'ﬂhteg\r érﬁﬁdyresreﬁﬁaﬁ\% '?‘?1@ co;/nposattons

al ni n conventi on oslI t
b dakes Gt HTE 00 AIPARIEI. GPILETEPT gmy!é'@m deSily [praqueous

l/ 55 %@lmﬁﬂéﬂn@duﬂcﬁ‘tﬁﬁihﬁ?@ é{:{en%dmcﬂ'a‘étshééén@fﬂngytabshzmg and/or
ation, the active nﬁoun s of the inventi

é@ﬁ%lﬁg @ﬂer%ﬁ ddpmativel fheh aftye ngieriet MaM bferEBW‘?%'pff%w fFar

tdcomtutvh Qﬁtﬁlﬁéu&@cﬂe Gé!ftﬂealerge,rstéme @jrﬁ@hu*elezf&lter lgforenem a
capsulLe us er ,or . 20 nsuf f |

of a J&? L %rap%gs%gglthe énV§U cin e ag ogel l%lgtgd GRS&ctal
dbapdsitondistitiuay uppbianes oftretiectiincarefras,or.@ netriteimniag conventlonai

d Ch gcgnggségsasfuw% g&gg@&@mm@w%ﬂaﬁ' de or other

osage unit det erni ned by
pr ov. Homgntéanae%ll a@nm@tr@t@m vreradaﬂm%taé%opmmlﬁmn THee active

F&% Rk tri‘eqaive%ﬁﬁ% rcb@u%eheﬁﬂm@waea irPthe fd}mbcwanz&fos@wpray
contain a solution or sus ensl on

ér@Wp@lﬂﬁ%est:qdecqr@meé o B e Of rorar%fcagsgiﬁ VSIQ% gu‘naalar or
heuffaickhe frae mak pouwderessGipsubessanc caitdbid dgmiiant e.q.,

g e A, G B SALAVD B, o
pitodieror mither alitable gapaunitie obosadeeuritivenbe dﬁffiﬁﬁde%by prowdmg a
defvte ap loee |9é)rv‘9%etg%§ %T?O%Hp hrh%Smle@EEgrﬁérﬁ 8 pl%'éﬁ!r&@d container or

sol ornu atrons for treatnent of the conditions
mebeizeeday soalgive splation or suspeniiqyr 2fi e poive FaePose Maye for a
%@Fme th&&a@p @hm&s@maﬁ& ﬁbrrﬂrof azsw @@tsu B@bn@a@rhldges (made,
ered dose or aer osol con
00t e, R CESELITE 5P P18 MROBhET G = phavek, @ dpimated

d@hiaym@p@ ﬁomiérhmﬁﬁf aesasalndwif the ineeniibt Bhd atshigaiapgeder base
Adm ni stration nay be several tines

&5?“59@@?98&%% 2, 3, 4 or 8 tines, giving for

exanplAeyosb] fcﬁmgﬁatl@sd‘gsgrgatmanhoft ﬁhpm_condxtlons referrad {o above (e.g.,
migraine)} in the average adult human are preferably arranged so that each metered
dose or "puff' of aerosol contains 20 ug to 1000 ug of the compound of the invention.
The overall daily dose with an aerosol will be within the range 100 pg to 10 mg.
Administration may be several times daily, for example 2, 3, 4 or 8 times, giving for
example, 1, 2 or 3 doses each time,
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Sui tabl e del ayed-rel ease forns as well as materi

WOZA/MBIMods for their preparation are known Ppgﬂf‘ﬁ%’é@oo‘m
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15

20
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skilled in the art, e.g. fromthe tables of contents
from "Modified- Rel ease Drug Delivery Technol ogy",

Rat hbone, M J. Hadgraft, J. and Roberts, MS. (Eds.),
Mar cel Dekker, Inc., New York (2002); "Handbook of 5
Phar maceuti cal Controll ed Rel ease Technol ogy”, W se,

D. L. GHthbe dvayekteldekkems dnwell dSlerWaMﬂai!k an@%@lﬁ%ds for their

éng?ﬁata{tgél %dkrgéﬁég %s%r%l in tr}é"% g ﬁ%oca I;%%? f@@ﬁ s from

aMGdff'?cbﬁ?i?%%dQFUQK Degiyriy Y&“@@nn@@m Rathboner dil. j Drrd@dgraft J.
debhy @opers, EWSVQEmedAa&:eDfDeQ@M el |I‘@‘Qv PoHO e Vﬁéa/dbook of

Bbh 2t OB b assnfepafta oy B gl el eer .
detni Yerky (20D0); SrmkrbliddnDegt Dalieergh d/at ol OBAsic Booydmapesiuak, $.0.

JEn N D, TR it YR Dot e b Toshign 1
Thesl rDés;pé@Itveiw Enfagenddist 9T dimtraitas Pruigdpeiversit Bdthiowitz, E. (Ed.),
Ugmwg S%ﬂg Eﬁé eNsQr@%rk 99 P%ﬂ'zs‘?ié’?’ﬂ %zx i hpCﬁai drug delivery,

nent of prese I hventi on
Isgﬁgtmt%ﬁ@ee?ﬂde?qkﬁ" %rafatom@a %@oeﬁoltﬁds@ragmivw bathiowitz, E.

(a@ptmn Wlew& Basamse r\t@ﬁm tBis (f:@a@ NGy, ih§98 The respective
SS 0

S Bl Ao @b@dﬂfﬁ%ﬁ%é'%ﬂ?reg@ﬁ@fﬁﬁ L S

only fed easiedmient tfiibe presestimeation ragtalsoThwe enteikt 6ne enteric

%S%Hgtn@gigﬁ 9 5 (%i\ZEl% éés ag‘ﬂuﬁagh %F ?H aédec%]usep H tﬂfs clggt g‘;&g tn?e camen‘c
GRn é’ﬁ?%ﬂ“i’@ghdb‘éﬁoﬁ@§h Hp@Essgived akA i CQTDPQLMQS ef giidrdlddrmula |

|a|?e bﬁ]? r@bdseiMRkcdhle¥tidah ®add hﬂ’f@@g@hﬁ L&Rhg p%@é?@&? Wik Q0SS at 2

di caments_c one or
b o S0 S i & SPGBy oA A Praraabn & Snterc
(chytirgn CbréOalicD kﬁ&m%tcbyhdwl Giibd Gh tAOIAOTypidENY he pharmaceutical

ration_ of EOLL€ pondi
SRpRUER: s RaBRERET RobRisay §EPDBERT ety ar one or more
fsgiphmaav@ej dme:@hmrmﬁrme@eraiﬁyrm& tlarant @@ to®p %Yoy weight of one or
Wyg%ﬁigﬁgl met hods known to those skilled in the
g. fromthe tables of contents from
Phar ﬁh%@[ﬂﬁae%lont%éowpg&*r&@@rmﬁ@@sag@mp@ﬁws as well as of

%Wu@@dtm&ﬂwn@hwzﬂ bd/ckrried Bt b @BWeﬁmnla‘ methods known to
Y I nbu 200 cloelao

Bieeiaden T 4 age%ﬁn%?fsﬁ Q2 o B, B Watecat: e
Swinbe nfclaosa@e Fonels"Beydamt EHitcn, Aﬁdﬁr M.E. Nt Q@hu%lﬂkﬂmgstone,
Egiﬁ]buwgﬁ\’\@é@:ﬁk “ég%gébedla gP%ﬁ ace c:f;ﬁmrc%ytol! CS" 1 e,!rt::gaﬁri tgdition,
Datlekaick, J. land. Bm@w%r(ﬁdsz)o@@rcemekwhecTm@owyrka(ﬁdozx “Modern
Piaftde6i@f, Houdl HafibR! BRREAT ERC %nd RhBGIER. (Eds.) Marcel Dekker,
nc. New York 2002; and “The Theory and Practice of Industrial Pharmacy”, Lachman
L., Lieberman H. and Kanig J. (Eds.), Lea & Febiger, Philadelphia (19886). The
respective literature descriptions al;e incorporaied by reference and are part of the
disclosure.

For illustrative purposes, the reaction schemes depicted herein provide
potential routes for synthesizing the compounds of the present invention as well as key

intermediates. For a more detailed description of the individual reaction steps, see the
Examples section.
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and are part of the disclosure. For illustrative

pur poses, the reaction schenes depicted herein provide
potential routes for synthesizing the conpounds of the
present invention as well as key 35 internediates.

For a nore detailed description of the individua

r eactTfQﬁe skie@sin tﬁ@emwmp @c&f@ﬂh@ﬁmﬁ@céyh@]@tm aoate% n"FeE_{ e used
05/ 066184 t/al N2004/ 2‘31% % fSkI lled in |'} q
tSyn 9% 'é'g‘ij' ive CRRPYSER ST RBFTTE PBUTEsTRE] B
rsgents Bee dgpittddi the schemémarehdisassabbyowndber dditing ugkerials
§9@9%ngﬁtsséaw b %Qs@aéﬁfsht@éeﬁ té'}%w&@%gﬁﬁﬁe 91‘ ger‘ﬂr%evét ghi/or

schemes and di scussed
FRECET enngitigngl P eslddinp.smeanothiae éamppyncésm@?@r@@tbédh@ gnethods
REQYibSEbRoW abh BF Yurtfer HREIRVA@IN 14BS iA@Y @fcidsuredudiRp&drivemional

condi ti on Ltio of the conpounds
ﬁ'?eé’ﬂ%ffye"(‘ﬁe @V‘}WH&) %@? E%@%E%ﬁbed bel ow can be further
nodi f Thed fdllowing gletscddtion Hiustrate s cho snatieodusi peeparation of variously

SREIGRY floup ALY (Ekls KMol AE RAshebAbes
heeod Foftherr exsarries oh ﬂaﬁ recgpioo tpiIcing sadb Midleginaé valuation are

GRITRAY B(}'%ne%a}g@ﬂ%sﬁlatmfrpérﬁ}lérﬂi fhddefordcaaN 4 h@tgoet ébn%!ﬂ@ed to limi
nmet hods” descr’i bed 10 her’ein. Further exanples

Fecepreoe” it ’ﬁ?ﬂ?rﬁ'ﬁnand bi ol ogi cal eval uation are
provi @@ﬂmbmau hesagaits Olvetd |dilﬁierdatvm&ﬂutoWUW@”@UM&@!‘&{ ORBom

h I t t
B B EroRanaar b ot il ferbOGeRle: BeRap tigere token
ﬁusm@ Her apdim $dlidatatenUniéisarthertieasetat, Wl enasefspesirat werBarried

%thl%md\%i)lt J:cﬂ‘gl [tleﬁ’i”ﬂ? NWResﬁé'gﬁé) WE&&% Fe%grde!:l %Uﬁﬁﬁ %Fr}zam‘{\%r Eruker

Br and sol
wh@ﬂwtsféelé@rateédshimfprmﬁgﬁ % P vep aS%a%s%\mnr |Téfe$ \wag used as

H’(ﬁérﬂ@ r&etene@REINHLANShehithiNMR FRRGLA8 MBLSsddSR Ae ge@hlhon
on a Bruker instrunment. Deuterated chl oroform

@9(3'89% B lewingeabbsavialipns, g user\ipruie Tgltelicis for the NMR
isRheENaksif @& RRERa8t aRdar di=dbh Qﬁtlnpns,hl cﬁiquﬁﬁétu Qfi-AfiRitet,

SRei Seioall® 3bile? Lo don, (ohoval des, I PrpLitilef MR,

fers vae NVRC20 fmbg:nlajr@mdmsksn gbedific rb@titirsoede sicaglred at room

%lﬁ)oeyz%%br%t ua‘avgg Oté% E%o% uc%ﬂ%o(g@ ﬁ{) é%lr’%m%%r%é@; ’r?fers te eolumn
tctlmmatqgra@hy aferformgs] esigy B8Fni WPt inpttetsilicR] andressgcuiedt einder
%Web&%r@?sufré’gla%%%%&‘é %%Kﬁd]tmﬁeec' fic rotations

ture uysing the sodiumD
é’:‘ggg\ph&nﬁ (aﬁ)owa(t'id‘\&@tg)ﬁﬁyr?i@@ﬁgl){%tm%maﬁﬁa indeno2,1-alindene

5,5-dioxide;

A stired solution of 1-Benzenesulfonyl-3-(1-methylpyrrolidin-3-yl)-1H-indole
(0.288 moles) was taken in a 100 mL 3 necked round bottomed flask, along with N,N-
dimethyl acetamide (40 mL), potassium acetate (0.286 moles, 0.281 g) and dichloro
bis(tri-o-tolylphosphine)palladium (0.0143 moles, 0.0126 g). The reaction mixture was
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chromat ogr aphy perfornmed using 60 - 120 nesh silica f{ ? FER

gel and executed under 25 nitrogen pressure (flash

WOCKIHAIdgr aphy) conditions. Exanple -1 : (R, EFT/IN2004/000430
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10- (1- Met hyl pyrrolidi n-3-yl)-5-thia-4b-aza-i ndeno[ 2, 1-
alindene 5,5-dioxide: gl A stirred solution of

1- Benzenesul fonyl - 3- (1- et hyl pyrrolidin-3-yl)-1
Hindole 30 (0.286 noles) was taken in a 100 niL 3
necked round bottoned flask, along with N, N dinethyl

i@iﬁiﬁi&iﬂféﬂ%déﬂ@‘gﬁ@%ﬁ atﬂ@&;ﬂi‘éﬁ! A0 RELhtQ ©15088 Wl 8Gring for 16
an | C

iai“ﬁsﬁii?fg‘?i% SPHPYYh 8% WFW@) paEFaal dnely! a3siamige s distilied off
OhdRl2@d@g)ed Phesteaehd othe Nrastdue ewnaspur@ed ~BAndca WGk column

005/ 066 . / d . ,
ﬁ"r?rg%tagra%if%é%#e PE%%{;%] 9(9 Qrﬁg’tﬁgn%%etg eta%sn%%ﬁlld%gsmﬁ’ii}%ﬂnai desired
stpauha gf ferrerd ormvilas (1) osfuicere fuleerqumfikdeby orepefation of their acid

@%‘h's‘ai‘s iR’%‘b@&ﬁa @f'n fi il 1%%6‘% élierg"\%s Qg Sriiiéés (@f): 339

nder reduced dg_eessure and resid

ii ddVHR BPNE: 2 et-2e 6t 2- %%r@r?at(é@rrabi%ﬁou@ﬁn@j 283~
Q’Qﬁ%aii-hairioii 0P R 483 H, &, etz%be— msaa(niieiiqiiems The @di ria)l 7.670 ~

B s AP BSTBCe AP L5808, o

&@ide(°i@n1657a$t-si?3nR spectra (cm 1): 2940. 65 1325. 79,
1181 79, 583.29; Mass (mz): 339 (MrH)'; 1H NMWR

(ppm: 2.20 - 2.25 (1H m, 233237(1H m, 2.50
@gzp-mp!g)— 2 :ARgH-104 1 Ethylproligin-3-41) Gathia-4-gza- mgeppiz,ﬁa]mdene
£ 50pbige:7- 253 (L H m, 7.38 - 7.48 (2H m), 7.670 -
7.672 (1H, m, 7.70 - 7.72 (1 d), 7.83 - 7.89 (2H,
d), 8.05 - 8.07 (1H, d), Ml tling™~10 range ( C: 167.8
- 173.1 Exanple - 2 : - '
10- (1-Et hyI pyrrolidin- @ 15-t hi a-4b- aza- | ndeno[ 2, 1-a
]i ndene , b-dioxide: 1 i Rg essentially the general
procedure described i n exarp 1 and sone non-
critical variations, the abovg derivative was

Eagga gr(ijg %%afng%iy%wa%egi e r%i;:edu%es%e T\Fﬁq)m %g%ﬁpig%ﬁﬁd some non-
Critpad varbtiond:, (3Habsk, delivgtﬂre was]prgggred.H,!Rgpectpa 28n-(1 2924.70,
'T%azr_ﬁo 36s0. 9% 5%2 %1%555 rii?/z) 3%83@4%9 WR Wﬁi 8 %‘J—Q%hi 32
m)i3611i36”ﬂ)7 2485 (M, Mnd 36 7. 248 (1Hp0). (21 5i—£1H201t§95?36331L1H m),
73 4%%3& 2hh, 4105, Jo@@m nﬁ B3 §]1$Hmit7) 36 871@ 1H 8md 3 48lHy 50 (1H,
R‘rg ——l 7t '7:?% ”99 8(3 ‘}86 (2H, ', 8. 1% g‘l&‘s ?l—ripd) Meltirsig range (¢ C):

Q?WELhmxy 10- (1- net hyl pyrrolidin-3-yl)-5-thia-4b-aza-
i ndeno[ 2, 1-a] i ndene 5, 5-di oxi de:

Example - 3 : {R,S) 2-Methoxy-10-(1-methylpyrrolidin-3-y1}-5-thia-4b-aza-
indeno[2,1-ajindene 5,5-dioxide:

Using essentially the general procedure described in example 1 and some non-

critical variations, the above derivative was prepared. IR specira (cm-1): 2796.69,
1325.04, 1165.97, 580.47; Mass (m/z): 369 (M+H)"; "H-NMR (ppm): 2.16 — 2.21 (1H,
m), 2.32 - 2.35 (1H, m), 2.48 (3H, 8), 2.76 - 2.77 (1H, q}, 2.82 — 2.87 (1H, 1), 2.93 ~

2.97 (2H, m), 3.86 (3H, ), 3.97 —~ 4.01 (1H, m), 6.98 ~ 7.01 (1H, dd), 7.44 — 7.48 (2H,
15
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described in exanple 1 and sone non critical

WOP/%61%¥ns, the above derivative was prepar edClR2004/000430
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'7.82 (1 H, d), 825 - g2 (qH d);

spectra (cm 1): 2796.60, 1325.04, 1165.97, 580.47;
Mass (m z): 369 (M+H) ‘; 1 HNWR (ppm: 2.16 - 2.21 (1
H m, 2.32 - 2.35 (1 H m, 2.48 (3H, s), 2.75 -
2.77 (1 H q), 2.82 - 2.87 (1 H t), 2.93 30 2.97
(2H, m, 3.86 (3H, s), 3.97 - 4.01 (1 H mM, 6.98 -
TNI.ELE He1 dd), d), 7.684- 7.67 (48 ni)2AB1 -1583 O1H dEERD1 —~ 8:09'(1R/, d);
; [/ 04/ 000430 m, 7.58 - 7.61 (1 H,
ﬁ\‘s%lﬁ’r%?%éé’?@ﬁéﬂﬁﬂ B 261 Pea (1M ). sooL
03(1H d; Melting range ( C: 132.3 -143.5.
Exammiie- 4 : ‘?RS) Qﬂleﬁ]oxy-'w(t'l elth%pyrrohdm )S-yg S{trl]ua-zilz‘r gzaw :
Y- rtolidin-3-yi i a- aza-
‘ﬂﬁ%ﬁ’g?g in af"genﬁgﬁ'@’v’qﬁ% di oxide: , ] Using
essentially the general pr oced descri bed in exanple
| and some non- critical~ya '- ons, the above
derivative was prepared. %R'spectra (cm1l): 2967. 25,
1332.38, 1178.78, 580.50; Massx(mz): 383 (MH—I)
1H-NI\/R (ppn) L 12 -1 16 (3H Jo t), 1.97 (1 H m,
2.21
nm, 3. L@@wg_esgerﬁgliy t(l? Iqenqﬁl pr%:egt:;re%p{:nbgcjl n %amg:za ] é cglgnnzelnon—
Hirtiedd ) vari@tidh®, the atBle detdivakive da} probadd. - IR sddetia2(dn-11) 2967.25,

7195 Ty Soslass b3 sop 0Py Nyl Pl o on
G),: 1.98(181, 1)82.81 (Nbtm)cR8ar) 2.31 SiHomaNpI7é ~ 2.82 (3N, Rn)SH.00 — 3.02
1@ ﬁ f (%lq é)%%gﬁ sdsp(MQr FP1§< g 30 I\(I)’['I-5 dH{‘JS?%ébﬂéi‘m ),

eBE2nt 1.8 I(XH t%e@%ne?r%ﬁ %‘rd@e&'@r‘g a@%aﬁb@d 849 eﬁ%ﬂ@ d);
I &PEB (MHNes ghod & Gt céanl ations, the above

dr\é]?lpsgat [ \gg(v\rtgs pr eparg\gJ CI Rnspect ra (cml): 2938.51,

20 1330.88, 1182.16, 582,69; Mass (nmz): 369 (MtH)';

Ik artNR - GRAR)S) 12kdtRoxy-R-A3méthidpymplidia-BB)-6-tRia3H-4zh- H,

281 (1 H m, 2.87 - 2.92 (1
E?“df’?"[ié %i‘ﬂb‘“‘%)"és&?’%?—? 3 56 (SHTT) s), 4.32 - 4. 2%
(1 H m. 6.67 - 6.69 (1U~H ddy N\Z-28 - 7.34 (2H, M),
7.43 - 7.47 (1 H. t), 57 (1 H, t), 7.80 -

Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. IR spectra (om-1): 2938.51,
1330.88, 1182.16, 582.69; Mass (m/z); 368 (M+H)*: 'H -NMR (ppm): 2.20 - 2.23 {1H,
m), 2.33 — 2.35 (1H, m), 2.51 (3H, s), 2.78 ~ 2.81 (1H, m), 2.87 - 2.92 (1H, 1), 3.01 -
3.05 (2H, m), 3.96 (3H, s), 4.32 — 4,36 (1H, m), 6.67 - 6.68 (1H, dd), 7.28 ~ 7.34 (2H,
m), 7.43 — 7.47 (1H, ¥), 7.63 ~ 7.67 (1H, 1), 7.80 —~ 7.82 (1H, d}, 8.25 - 8.27 (1H, d);
Meiting range (° C): 117.1—124. 1.

Example - 8 : {R,S} 2-Ethoxy-10-{1{-methylpyrrolidin-3-yl}-5-thia-4b-aza-

indeno[2,1-ajindene 5,5-dioxide

18




Melting range ( ©: 117.1 -124. 1. 25 Exanple - 6 : 07 FibB

W(QZ‘)E’%@W‘ 10- (1- et hyl pyrrol i di n-3-yl) - 5-t hi a-EAF/IRZ4/000430
i ndeno[ 2, 1-a] i ndene 5,5-dioxide 16 .0i 2 F L B 2i 7
WD 2005/ 066184 PCT/ | N2004/ 000430 USing essentially the
general procedure described in exanple I and sonme non-
critical variations, the above derivative was
prepared. IR spectra (cm1): 2922.71, 1329.37,
1175.85, 559.38; Mass (mz): 383 (MtH)'; "H NVR (ppnm:
1.42 - 1.47 (3H, 51t), 2.18 - 222 (1 H, m, 2.32 -
2.43 (11 m, 2, 49 (3H, s)F 2.79 (1 H m, 2.86
- 188 (I H m, 2.92 - 2. nm, 3.89 - 3.99 (1
H, n), 4.06 - 4.11 (2 H, q), - - 7.01 (1 H dd),
7.44-7.48 (2H, m, 7.57-7.60 ( d, 7.62-7.66 (1 H,
t), 7. %)smé e%g’en I£|% Hé’gieﬂ%’al éﬁoc%%lirg dgscg% 61( é;;(xaln §em and some norn-

Meltin
rijea vana lons e a ove derivative was prepare spectra (cm-
(W@f f ti th d ti d IR t ( 1) 2922, 71,

2- Eiz*@my%m-ss;lsatabymmr(mb 1388 -3y | H=MEAR (dpam 44z a4 neH |

5 €n [ 5= e
erBlo e 2o s o3 20 Sk -

no?-}B ¢H. tm)c&pZ vz?r%a(?“ dis 3-8P e @b o lid rﬁl?el‘fp@at‘i Ve@iag) 6.98 -

pr epamecl dd)l R.43petis @H (rﬁﬂ? 57 - 729664,49, 76215 68328, 187,80 - 7.83

145 A 1(8@%1%%&*%@“93?*% {3 500 (P

(1H, m, 2.32 - 2.38 (1 H m, 2.59-2.68 (21-1, m,

102. Eé]ampl@ 80 (#,3) Heendky- 1@(18§chytpﬁ-r&fa;r( 4yids-hi) Ab&zﬁﬁwdenogz 1-
2.99 (2H, .m, 4,06 - 4.11 (3H m, 6.982 - 6.988 (1
H, 2igiene 7,04 "’9748(2H m, 7.57 - 7.60 (1 H, d),

7.62 - 7.64 (1 H m, 7.80-7.82y(1H n), 8.05-8.07 (1
H m; Mlting range ( : 0- 115.1. 20 Exanple -
8: (RYS)
2- 1 sopr opoxy- 10- ( 1- et hyl pyr rofi*di n- 3-yl ) - 5- t hi a- 4b- az
a- indeno[ 2, 1-a]indene 5, 5-di oXfde: Yn~ Usin

essent i léﬁlmgﬁSEwal@/éweépramr@%@u@rd@sw@%ﬂ erEePls haekeams wn-
1 aindaiSRMBdAe Nthe %50»@%&:0:&@& viR drétale@nNSIR dpBEr-ARAVE: 2966.41,

72.7
59 Sust Y SRl R B PRRH S HOGRR by 37 TEpcom
-NW Ehpry47 BH3E, 2.18 ~ 2RI (GH, M), @)32 22 @&{W@w)(aSW By2H, m),
F4 (1o pin, ,m)22§§ O30.(119)8, 22574289 2@{ H.06M) 4.12. (84 m),

REC s e 5 it

7.80—7.82 (1H, m), 8.05 - 8.07 (1H, m}; Melting range ( C) 110.0 — 115.1.

20
Example - 8 : {R,8) 2-Isopropoxy-10-(1-methylpyrrolidin-3-yl}-5-thia-4b-aza-
indenol2,1-alindene 5,5-dioxide:

h 1

e

o

Using essentially the general procedure described in éxample 1 and some non-

25 critical variations, the zbove derivative was prepared, IR spectra. (cm-1): 2972.78,
1325.35, 1180.78, 586.00; Mass {m/z): 397 (M+H)*; 'H -NMR (ppm): 1.36 — 1.38 (6H,

d), 2.17 — .20 (1H, m}, 2.33 (1H, m), 2.48 (3H, 8), 2.74 - 2.76 (1H, m), 2.81 — 2.83 (1H,

1), 2.890 - 2.94 (2H, m), 3.95 — 3.97 (1H, m), 4.83 — 4.66 (1H, m), .97 —6.89 (1H, dd),

17




17 t~F 'u 7 WD 2005/ 066184 PCT/|N2004/ 000430 7.46 - 7
m, 7.57 - 7.59 (1 H, d), 7.62 - 7.64

7.49 (2H (L4
WGhj00s/food%t - 7.82 (1 H, d), 8.00 - 8.01 (1 H, TyI/IN2004000430

10

15

20

25

Melting range (0 C): 141.8 - 145.7. Exanple - 9 :

(RS)

1-1sopropoxy-10-(1-ethyl pyrrolidin-3-yl)-5-thia-4b-aza

- 5 indeno[ 2, 1-a]i ndene 5, 5-di oxide: Using essentially

t he general procedure described in exanple 1 and' sone
Wo#E — CrPtRidan), Var i-at-3%iiE, dk RE2abible(1tle mvadi vE.8ddH, d), 8.00

pI@.@@gﬁ—ﬂag'nﬁ@ﬁ%%ﬁ A (:?.nmlhrw 20. 99, - 1335. 29,
1182. 51, 580. 97; ss (mMz):411 (MtH) ' ;" H NVR (ppn):
1.25 (3H, m1.45 10 1.47 (6H, d), 2.27 - 2.29 (2H

Mgxantpld 29+ (2,57 4-14cbréhoxy)10-@.8Hyipy2oidfn-6-J)H-thid-db-2z82 -
06 ( I' H m, 3.15 - 3.17 (1

Apdiernd gt Saioqod O T 76 Ui g i T,

6.67 - 6.69 (1 H, d), 7.2/%- 7.30 (2H, m), 7.42 - 7.46
(1 H t), 7.63 - 7.67 (I R T79 - 7.81 (1 H, d),
8.56 - 8.58 (1 H, d); M nge (0 O : 133.4 -

139.7. 15 Exanple -10 :

4b- aza-i ndeno[ 2, 1- a] i ndene™®
essentially the general pr ocedys e descri bed in exanple
der VAT TRLYF b5 P Eae FResscBr et 2ATRRSLa g gome non
2018 2dridins 1 h80sbobe dBBGIGS waWasepafad. )R sdaBra( i) 2970.99,
" HN : . s, 1 . ,
f&%‘%ﬁﬂ%s 4¢ s AP A Gprhe 29 G .-
(BT (65, ) 2.88~2.29 (94, 01242 —1R) 74 H7®),-2.04 82861 1 ©),1292 — 2.95
2(]-291m7, 2oPa @ 11Mm), 3.186- 3.1%1)14& rg)l jga 848 f;‘H-Y,QnJ, 4488482

(H,%6.94-6.97%1H L 7.43 - 7.4 (2,@
71Bgm). 5E7585£9 ({ifl, Gy 729 ~gH0(2H, &% 749~ {446 ). U7 766 =7 67 (1H,
7),8279-d7.81 (H),.d), B.58- 8.58 (00 df; Wdtingthnge\e Ll i18g.4r-ar8ge7. ( 0

O: 176.4 - 180.2. 25 Exanple -11 : (R'S)

3- Met hoxy- 10- (1- net hyl pyrrolidi n-3-yl)-5-thi a-4b-aza-

| Bxemof 210+ a] | nfRAR2EySBlogeintylcoky:1048-MANARDEHIBBEB8A)-5-thia-
PRILLNA00RS00AMent sb-digad: | Usi ng essential ly the

gener procedure described in exanple | and sone non-

T
\ 4y
o,

di oxide: ~ 1 | Using

Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared, IR spectra {cm-1): 2955.86,
1324.77, 1180.75, 586.63; Mass (m/z): 423 (M+H)": ™H-NMR (ppm): 1.63 — 1.66 (2H,
m), 1.83 — 1.94 (6H, m), 2.18 - 2.26 (1H, m), 2.32 - 2.41 (1H, m), 2.48 (3H, s), 2.68 —
2.74 (1H, m), 2.78 —2.82 (1H, 1), 2.91-2.95 (2H, m), 3.96 ~4.04 (1H, mQ, 4.76 — 4.78
{1H, m), 6.94 - 6.97 (1H, dd), 743 — 747 (2H, m}, 7.66 — 7.58 (1H, d), 7.62 — 7.66
(1H, m), 7.80 —7.82 (d, 1H), 7.98 — 8.00 (1H, d); Melting range {® C): 176.4 — 180.2,

Example - 11 : {R,8) 3-Methoxy-10-(1-methylpyrrolidin-3-y}-5-thia-4b-aza-
indenol2,1-a]indene 5,5-dioxide:

18
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critical variations, the above derivative mas 87 Fe
ared. IR spectra (cm1): 2924.59, 1333.

pre
WORPAHOSH 590. 00; Mass (nfz): 369 (MrH) . 5 Ef&?ﬁi‘%"“*’"ﬂﬂm

10

15

20

12: (R'S)

3- Chl oro-10- (1- et hyl pyrrolidin-3-yl)-5-thia-4b-aza-

i ndeno[ 2, 1-a]indene 5,5-dioxide: "N~ CI \ N Using
essentially the general procedure described in exanple
| and some non- 10 critical variations, the above
derivative was prepared. IR spectra (cn}l) 2925. 28,
1337.48, 1181. 26, 585.32 z): 373 (M+H) ", 375
(Mt3) . Exanple .- 13-
10- (1- nethylpyrrolldln 3- yI)JS hi a- 4b- aza-i ndeno[ 2, 1-

a] i ndene 5,5-dioxide: N N1 ing essentially the
general procedure described in™éxanple 1 and sone non-
cri ti taingeasdntiellydies genersd padsetiee desdribed invegampls 1 and some non-

m&m@mw t§@%ﬁ%/\£eade(rf(§fgfv@ Wagé%? ER;lélp%&r%I%%ﬂ—(%:p%%%éSQ,
2323123 "218@@9(@900 Mpss GVDRSRIMHE) | 2 85 - 2.89 (2H,
, 3.02 - 3.05 (2H, m, 4.09 - 4.18 (1 H m, 5.04 20
7.09 -
%@@1 W 12, 00 il chsato ngfiondip vy thia A -
(ddéﬁo{ﬁ)-ﬁ]iﬂd@@-ﬂ&ﬁbx(dbh-l d). Exanmple - 14: (R S)

2- Met hoxy- 11- (1- net hyl pyrroliding3-yl)-6H
i soi ndol o[ 2, 1-a]indole. 19 rytl

‘I WD 2005/ 066184

critical variations, the abea deri vati ve was

prepared. IR spectra (cm1l): 1 .40, 1472.68,

1435. 62, 752.08; Mass (mz): 337 (MtH) ~; 1H NVR (ppm:

2. 38 Usipg42seniially 1Be agnerdl pE@ediBeidesyibe@in@kampid . 11:0vd(sbke non-

@ltlcagvé%ﬂ&%" th§)ab ni‘:@ta?rlva’%v% \8@5 %peg)gtedn') R %;%%%(3’?!1%52925 28,

('fifiS 16331 26(1 588.98; Wesy (rvpx, 36 (M) 3875 LM*‘ﬁ)ss (1 H m,
7.63 - 7.66 (1 H dd). Exanple - 15 : FOOD | NTAKE

rSnLrjall?eE q g (R,S) 10-{1-methylpyrrolidin-3-yl}-5-thia-4b-aza-indeno{2,1-
alindene 5,5-dioxide:

Using essentially the general procedure described in example 1 and some non-
critical variations, the above derivative was prepared. [R spectra (cm-1): 2768.42,
1469.12, 1445.60, 742.41; Mass (m/z): 289 (M+H)"; "H-NMR (ppm): 2.21 — 2,41 (2H,
m), 2.52 (3H, 5), 2.85 — 2.89 (2H, m), 3.02 — 3.05 (2H, m), 4.09 - 4.18 (1H, m), 5.04
{(2H,8),7.09 - 7.11 (1H, m), 718 = 7.20 (1H, m), 7.28 — 7.34 (2H, m), 7.38 — 7.46 (2H,
m), 7.79—7. 81 (1H, d), 7.90 ~ 7.92 (1H, d).

Example - 14 : {R,S) 2-Methoxy-11-(1-methylpyrrolidin-3-y{)-6H-
isoindolo[2,1-alindole,

18
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10 Male Wstar rats (100-270 g) obtained from e
(National Institute of Nutrition, Hyderabad, | ndﬁ@?1
/000430

WOZ0059664. The animals are acclimatized to t h&CAAN

10

13

20

facility for at |east 7 days before they are

subj ected to any treatnent. During this period the
animals are housed (in groups of three) in translucid
cages and provided with food and water ad libitum At
| east 24 hours before the treatnment starts, the
animal s are adapted to 15 si ngteshousi ng conditions.
The chronic effect of. tk ds of general formula
(1) on food intake in lfeH rats i s then

determ ned as follows. The'r were housed in their
single honecages for 28 days: ter this period, the
rats are orally dosed with a cepposition conprising a
compound of formula (1) or a cofrespondi ng conposition

(Veh| Clsply eg&zn%ﬁyhﬁélger%él%&%mg U?anb@d"ﬁ%xgmgﬁﬁ an-gh&%ntr)a non-

ovid ood
Phca) Yahatons dhe FRevodertyatie e erapatedi sIR) eactiai (em-1): 2935.40,

mmgwee ghied ob orb.og- akds (haake ( raag)+\/\'?4 gtmk Jnﬁl 2 §8 242 (2H,
Thes ot FA0PLE o 6 Tabhel CamiLs! NG, 2, Compouidor o,

|_6a&>7tﬂ§§06’0~l . 6.8 y St (1T ), Tt -l 2@ H28), gz K2.90 (1H, d), 7.35
Po?‘/géjgrmeg]ﬁ T&h ?'ngﬁji %tdk/gl sed.starch 3 ng Coll oi dal

sil'i con'di'oxi de - gneS|un1stearate 1 mg Tota

wei ght per tabl et 100 nmg 20 WO 2005/ 066184

PEGeh riphd2 01/ OOOWDTM?AK@W@WWG conmbi ned and

Thet SRR ReatFoRt &1 EHk e Prie oo BN rie g R digivon,
(Hyoataaad)ilmiia)abe uted hagningds ar@tacvlﬁmai@m)wmé)an%.sté *ﬂacﬂﬁy for at
SRR ) B S SN o BB S o s

we WS_.Ed {'n 9reRE wé threr) e Hiareaicid2@1g09@ehd pteosled H8th 386¢ and water
MRGRESH U %5&5@@&%%500@?(%1—: the treatment starts, the animals are adapted to

single-housing conditions.

The chronic effect of the compounds of general formula (1Y on food intake in
well-fed rats is then determined as follows. The rats were housed in their single
homecages for 28 days. After this period, the rats are orally dosed with a composition
comprising a compound of formula (1) or a coiresponding composition {vehicle)
without said compound, once-a-day. The rat is provided with ad libitum food and

water. On 0, 7% 14", 21* and 28" day the rat is left with preweighed food. Food
intake and weight gain is measured.

Example - 16 : Tablet comprising a compound of formula (1):

Compound according 5mg

fo example 1

Lactose 60 mg

Crystalline cellulose 25 mg

K 80 Povidona 5mg

Pregeiatinised starch 3 mg

Colloidai silicon dioxide 1 mg

Magnesium stearate 1 mg

Total weight per tablet 100 mg

20
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WO20036{8nt e a total daily dosage. 10 Exanpl e

10

_ pac

The ingredients are mxed and di spensed into capsul %35‘&
cont a| n| ng about 100 ngy each; one capsul e vvo%l %3120041000430
Li qui d oral forrmulation Ingredient Anount Active
compound 1.0 g Fumaric acid 0.5 g Sodium chloride

2.0 g Methyl paraben 0.15 g Propyl paraben 0.05 g

Granul ated sugar 25.5 g Sorbitol (70% solution) 12.85
Veegum K (Vanderbilt Co.) 1.0 g Flavoring 0.035 g

CoI oril g@snémecseréﬁ Fesombined @od gpinglaied| UsiokasEiebll solvEhfesuch as

i agér@ﬂlme%&ma@@omm ér%dfaﬂa f@rﬁ\eéf W@B@tsoeaorﬁtgrnm@ra%ut 20 mg
admnistratio Parent eral Fornulati on

e B ORI G SPRTARHA G BEHERUIent 0. 25 o Socl um
Chloride gs to make isotonic Water for injection to
0 21,0 2 F 6184 .PCT/ 1 N2004/ 000430
f]%}éa zl:ilgc?l \Jﬂe | nqrgé)ring st[tmfgrd&% E$m'n'g§at[09; portion of the
Wagmediefior | nJ egt Powt./wA |sufficient quantity of sodium
hlorid them—ggded-wi th stirring to nmake the
s%#ﬁ%i‘ngredkeﬁtsot ani gt?l'ﬁ%we solution is nmade up to weight
widckesehe remai rde796% the water for injection,
frizt ey gh i cron nenbrane filter and
Mb?&aé@ %%Hréé{? St g}r%bl e {5 conditions. Exanple - 20 :
Suppository Formulation |Ingredient %w, /wt.

The ingredients are mixed and dispensed into capsules containing about 100

mé each; one capsule would approximate a total daily dosage.

Example - 18 : Liquid oratl formulation
Ingredient Amount
Active compound ~1.Gg ;
Fumaric acid _ 05¢g
Sodium chloride . 20g¢g
Methyl paraben 0.15¢g
Propyl parahen 0.05g
Granulated sugar 255¢
Sorbitol (70% solution) 12.86 g
\Veegum K (Vanderbilt Co.) 1.0 g
Flavoring 0.035¢
Colorings 05¢g
Distiled water & :l 100

The ingredients are mixed to form a suspension for oral administration.
Example -19; Parenteral Formulation

ingredient % wi./wt.
Active ingredient .25 g

Sodium Chioride gs to make isotonic

Water for injection to 100 mi

21
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Active ingredient 1.0% Polyethylene glycol 1000 74.5% {ED 9607
PoI%/eth | ene gl ycol 4000 24.5% The ingredients arg
WORMYHE ¥ oget her and mi xed on a steam bath, arddTHoaHE{o430
10 into nolds containing 2.5 g total weight. Exanple -
21 : Topical. Forrmulation Ingredients grans Active
conpound 0.2-2 g Span 60 2 g Tween 60 2 g M neral
oil 5,g Petrolatumlog Methyl paraben 0.15 g Propyl
paraben 0.05 g BHA (butyl ated hydroxy anisole) 0.01 g
Wt erThéOdttivd indlddicat i dissolvagr Bdé enttion aéxbe prateraboerniedicr A
A e i Sithd B Sk T S
AR fiderbr L bR 15en e it B Sl T Sution
isetdeic Wha Rolvliqgoisotngde i for weightt witie A §3Pgindaqeof the water for
ikéffgﬁ&xd'ﬂ@é?éé thralih ML L idrbie eathied Mted an@h@utagh@Qurger sterile
a,rr_BI’e - 22: Binding assay for human 5HT6 receptor
5 9PdEPISal s and Methods: 20 Receptor source : Hunan
reconbi nant expressed in HEK293 cells Radioligand :

3 SD,(60-80.C / m [ | i gand concentration -
‘%’i""%ﬁwf& 22 05“55‘40@%8%056‘3%&0866184 PCT/ 1N2004/ 000430
INpadispteci fi ¢ det éfonwtn/@iit] : Met hi ot hepi n nesylate -
FHO—+M—Reference apoetnd : Met hi ot hepi n nesyl ate
%’9&? {n?{/eg'eg%nt r ol 'l:'h%let hijot hepi n nmesyl ate 5 I ncubation
rrdyedinianegiycol 1RBAGT4.9%s are carried out in 50 nmM
FR-G=HOE— i #4) itaiini ng 10 MM MgCl 2, 0.5 nmM EDTA
?@eﬂ@@ﬁlﬁi%@égogtﬂé%C The reaction is term nated by

rapid
The ingredients are melted together and mixed on a steam bath, and poured
10 into molds containing 2.5 g total weight.

Example - 21 : Topical Formulation
Ingrediants grams
Active compound 0.2-2¢g
Span 60 249
Tween 60 _ 29
Mineral oil 5¢g .
Petrolatum : 109
Methyl paraben 01549 -
Propyl paraben 0.05g
BHA (butylated hydroxy anisole) | 0.01g
Water 100 mi

All of the ingredients, except water, are combined and heated to about 60° C.
15 with stiring. A sufficient quantity of water at about 60° C. is then added with vigorous
stirring to emulsify the ingredients, and water then added q.s. about 100 g.

Example - 22 : Binding assay for human 5HTg receptor
Materials and Methods:
20 Receptor source : Human recombinant expressed in HEK293 cefls
Radioligand : [PHILSD (60-80 Ci/mmol)
Final ligand concentration - {1.5 nMj
22




10

15

vacuum filtration onto glass fiber filters. 02 FFn o
Radi oactivity trapped onto the filters is determne

WO ¥8Hidar ed t o control values in order to asl’&éﬁﬂﬂ“&i’ﬂr‘f%“"”"

any interactions of 10 test conpound(s) with the

cl oned serotonin - 5HT6 binding site. Literature

Ref erence: Monsma F. J. Jr., et al., Ml ecular d oning
and Expression of Novel Serotonin Receptor with Hi gh
Affinity for Tricyclic Psychotropic Drugs. Mal.

Phar mincedpecifid 33termiddnt SRt p(99d)ate S0rudblure Ki nM

| C50 4 -0 N 1 : -O N_ 172.00 0. 383

N Shrebisnseiedfnofi e Qetainaskiste. ) Rer/ | npo0ar 060430
V¢ clRasifive toni! | Mediedferin ragsviséene and

i soi ndol o[ 2, 1-a] i ndol e derivative of the general

formula (1) or a pharmaceutically acceptable salt or a
Beelion sSOMiors: thereof, RI2.NRI3 , RI11 R R4 R2

Rs  RRedctif® are carried out in 50 mM TRIS-HCI (pH 7.4) containing 10 miv

MgCl,, 0.5 mM EDTA for 60 minutes at 37 °C. The reacfion 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(s) with the cloned serotonin 5HTs bindin:g site,

Literature Reference; .

Monsma F. J. Jr., et al, Molecular Cloﬁing and Ex'pression of Novel Serotonin
Receptor with High Affinity for Tricyclic Psychotropic Drugs. Mol. Pharmacol. (43):
320-327 (1993). '

Structure Ki nM IC50 uMm

88.10 0.205

172.00 0,383
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X Ra Rg RO 5 wherein: X could either of -CH2-, -COl,7 {[5 a7
-S- or -S(O1or2;; [_] represents either'a SI e
%@4/000430

WOgP0s4oei$thbl e bond: Rl, R2, R3, R4, R6, R7, R8P&AdN

10

15

20

25

i ndependent |y represent hydrogen, hal ogen,

per hal oal kyl , perhal oal koky, 'hydroxy, (Cl-C3)alkyl,
(C3-C5) cycl oal kyl, (Cl- 10 C3)al koxy,

cycl o( C3- C5) al koxy, aryl, aryloxy, aral kyl, aral koxy,
het erocycl yl, nonoal kyl am no, dialkylainir o and
tWeawirky! ; R11, R12, R13 and R14, independently

repres h I

PSS ol AR Sh IR -l o0 G2 b
ConpoupiEnHa Gbcprg phEEMageuiidaty ﬂ@cfPfaﬁléISélé preaj Stﬁfe@wpmﬁ*ﬁ'ﬁ ghereof,
the followi ng group: 1. (RRpy

10- (1- Met hyl pyrrol i din-3-yl) \5 t hi a- 4b aza-i ndeno[ 2, 1-

ali ndene 5,5-dioxide; 2. (R®§

10=(I-Ethyl pyrrolidin-3-yl)-b-thig 4b aza-indeno[ 2, 1-a
]indene 5, 5-di oxi de; R3

2- Met hoxy- 10- ( 1- net hyI pyr r ol kdi
ndeno[ 2, 1- a] i ndene- [ . (RS

2- Met hoxy- 10- ( 1- et hyl pyrrol i dli n-3- yI 1-“5-thi a- 4b-aza-in

deno[ 2, 1-a] i RS)

1- Met hoxy- 10- ( 1-ngt ; -5-thi a-4b- aza
ndeno[ 2, 1- a] i ndeng i oxiNde; R, S)Ry

2- Et hoxy- 10- (1-ne i di ) I a- 4b-aza-in
deno[ 2, 1- a] i nden€ 7 02 ()} 2005/ (66184

PCT/ | N2004/ 008430

2- Et hoxy- 10- ( 1- ethyliyrrolldlme I8 é?-aza-lnd

eno[ 2, 1-a] i ndene 5, Bsdi oxi de; 8. , B)
2-1sopropoxy-10-(1- nethylpyrrolldl -34iyl)-5-thia-4b-az
a-indeno[2,1- 5 a]indene 5,5-dioxide;RO. (R S

| -1 sopropoxy-10-( 1- ethylpyrrolldln 3-yl)-5-thi a-4b-aza

-1 ndenol Sei x WG I8RE oR2c,91.88! % or -8(0)r oz

[ - ] represents either a single or a déuble bond;

R1, Ra, R, R4, Rg, Ry, Rgand Re independently represent hydrogen, halogen,
perhaloalkyl, perhaloalkoxy, 'hydroxy, (C+Calalkyl, (Cs-Csjcycioalkyl, (Cy-
Csalkoxy,  cyclo{Cs-Cs)alkoxy, aryl, aryloxy, aratkyl, aralkoxy, heterocyclyl,
monoalkylamino, dialkylamirio and thicalkyl;

R11, Rz, Rz and Ry, independently represent hydrogen, halogen, oxo, thio,
perhaloalkyl, perhaloalkoxy, hydroxy, thiol or (Ci-Ca)alkyl.

2. A compound as claimed in claim 1, selected from among the following group:

1. (R,8) 10-(1-Methylpyrrolidin-3-yl)-5-thia-4b-aza-indeno[2, 1-ajindene 5,5-dioxide;

2. (R,5) 10:(1-Ethylpyrrolidin-3-yl)-5-thia-4b-aza-indenof2, 1-afindene 5 5-dioxide;

3. RS) 2-Methoxy-10-(1-methylpyrrolidin-3-yl)-5-thia-4b-aza-indeno[2, 1-ajindene-
5,5-dioxide;

4. (R,S) 2-Methoxy-10-(1-ethylpyrrolidin-3-yl)-5-thia-4b-aza-indenoi2, 1-ajindena
5,5-dioxide;

5. (R,9) 1-Methoxy-10-{1-methylpyrrolidin-3-yl}-5-thia-4b-aza-indeno[2, 1-ajindene
5 5-dioxide; '

8. (R,3) 2-Ethoxy-10-(1-methylpyrrolidin-3-yl)-5-thia-4b-aza-indeno[2, 1-ajindene
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10. (R S) 02 FEB 27

2- Cycl opent yl oxy 10- (1- et hyl pyrrol i din-3-yl) -

a- 4
WORDEY¥S18deno[ 2, 1- a] i ndene 5, 5-di oxi de; 10 1fCT(I§2'§5”00°“39
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3- Met hoxy-10- ( 1- met hyl pyrrolidin-3-yl)-5-thia-4b-aza-
ndeno[ 2, 1-a] i ndene 5, 5-di oxide; 12. (R S)

3-Chl oro-10- (1-net hyl pyrrolidin-3-yl)-5-thia-4b-aza-in
deno[ 2, 1-a]i ndene 5,5-dioxide; 13. (RS

10- (1- et hyl pyrrolidin-3-yl)- 5 thia 4b- aza-i ndeno[ 2, 1-
a) i ndgaelidide: 15 di oxi de; 14.

i 2?]9 |t {ﬁ'«ﬁé#@ éghfg\} ?'g“g%g@%/fﬁoa %IW I3c§pn~?—§1 ) 2 0HLS0 i“lj ain%) enit

pyr r ob.paiaxd®; yl ) - 5-t hi a- 4b- aza- i ndeno[ 2, 1-a] i ndene

5, I dirgx) .ﬂ%o ropBxy-{&)1-meth yrrolzdm -3-yl)-5-thia-4b-aza-indeno[2, 1-
10- (1- EthX EgrrolldlnSyI)) hi a-'4b-aza-i ndeno[ 2, 1-a
%

1i ndeflB98NE G4 He: 17, (S)

2- Mt @mxy'f ibep(oboiseidJML@w;fyﬂblidﬂt B-yB-5ythia-fo-dAaligdehbioaz a- |
ndeno%Z %I n encf 5-di oxide; 18. (S) 2-Meth
oxy-1 FT rolldln 3-yl)-5-thi a-4b- aza-i ndeno[ 2
, 1-4)] qmméyapyﬁsntgdq»m(nofj@melrgrjpy(rs)d|n 3-y)-5-thig-4b-aza-indeno[2,1-

1- Met gés(uqmg@ethylpyrrolldln?,yl) 5-t hi a-4b-aza-i
ndeno g?él ﬁ i ndene -di oxide; 25 20. (9S)
= %)_% I’pxwépﬁymethylpyrrohdm -3-yl)-5-thia-4b-aza-indeno[2, 1-alindehe

pyrrgbe@,cﬁqd% yl ) -5-thia-4b-aza-i ndeno[ 2, 1-a] i ndene

55 [ 021, (S -~ . : .

S B0 SRt ag b hprpurai e € e Rdanpiat alihae
eno[ 25,5-dadddagdene 5, 5- di oxi de; 23 (S)

2 B SPARS OLhsl Srdlf o

1- | so@ipégeixy- 10- (1- et hyl

DYILO 8l by ). iy AhraaR-d psendandboi | aiene.

2- dﬁci%ﬁeﬁweéwyf@ iqint Sy eHYEgorEsiincgnpl2d-glinyes: & fridipxige;
b aa3) RO NERdckrroRdin- B@ﬁ-@ﬂhiﬁ%ﬁ'&@h%eﬂ@? ’I%ﬁm@éwe i@ilomde
n d eHo )élM%}ﬁ?’g?{d?s% métk@ _gé(r} g@}é %bsjiza mdeno@ 1 a]zndene~

3- Chil s5atick@ef 1- msthyl pyrrol [ d| n-3-yl)-5-thia-4b-aza-in
g%_rn‘fg @éol\j%tg%gpg% (1= téylpy%%hcﬂn yl)~5mamgayagﬁo%%§é,1»a}indene 5T.5—
dioxide;
19. (8) 1-Methoxy-10-(1-methylpyrrolidin-3-yl)-5-thia-4b-aza-indenof2, 1-alindene
5,5-dioxide;
20. {S) 2-Ethoxy-10-{1-methylpyrrolidin-3-yi)-5-thia-4b-aza-indeno[2, 1-gjindene
5,5-_dioxide;
21. (8} 2-Ethoxy-10-(1-ethylpyrrolidin-3-y))-5-thia-4b-aza-indenol2, 1-alindene 5,5-
dioxide;
22. (8) 2-Isopropoxy-16-{1-methylpyrrofidin-3-yi)-5-thia-db-aza-indeno{2,1-alindene
5,5-dioxide: '
23. (S} 1-Isapropoxy-10-(1-ethylpyrrolidin-3-yl)-5-thia-4b-aza-indeno[2, 1-alindene
5,5-dioxide;
24. (8) 2-Cyclopentyloxy-10-(1-methyipyrrolidin-3-yi)-5-thia-4b-aza-indeno[2,1-
ajindene 5,5-dioxide;
25. (S) 3-Methoxy-10-(1-methylpyrrolidin-3-yl)-5-thia-4b-aza-indeno[2, 1 -ajindene
5,5-dioxide; '
26. (8) 3-Chloro-10-{1-methyipyrrolidin-3-yi)-5-thia-4b-aza-indeno[2, 1-ajindene 5,5-
25
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di oxide; 27. (S) | | 07 FEn o
1- et hyl pyrrolidin-3-yl)-5-thia-4b-aza-i nden%@m?@bmso

10-;{
OA00%HeHY 5, 5-di oxi de; 28. (9 PCT/I

2- Met hoxy- 11- (1- net hyl pyrrolidin-3-yl)-6Hisoindol of 2,
1-a]indole; 29. (R) _ _

10- (1- Met hyl pyrrolidin-3-yl)-5-thia-4b-aza-i ndeno[ 2, 1-
ali ndene 5,5-dioxide; 5 30. (R 10-(1-Ethyl
pyrrolidin-3-yl)-5-Chia-4b-aza-indeno[ 2, 1-a] i ndene

5, 5- dlioadecle; 31. (R

2. Met - vl oy £ ol g ns3- LR a: AR-BZ 80 -
nd2‘2-0<E8T@{-Iﬁﬁe&‘é’gﬁ"2‘?“'a‘é,@“’Zﬁ i ﬂ%?%’g?‘%%%?‘%5”“%“%*%@
2- Rt RoRYetito- 34T mATPFBicing-H-Gtiysondslohi-glindsleaza- i n
(ie r'\%g{ (ﬁ) loﬁl-ic\)ﬂﬁd\%@?rr?iﬁlinﬁ%—ﬁ)@ﬂiéﬂgb-aiegina?mo[ﬁ,R)aI]]indene 5,5-dioxide;

- oxy-10-(1- rolidin-3- -5-1 hi a-4h-aza-i
Rl |G R R B it e Badndy almidhe 588 8ie,
2- Bt hex g dihdy- 10t imydipypyrrolidird3-p5-3-tyib bzt dendi; ladmdeme-
deno[§5_ ! ie_ndene 5,5-dioxide; 35 (R _

2- Et hox -OIX. -(1-ethyl pyrrolidin-3-yl)-5-this-4b-aza-ind
en@pz(ﬁj_Qa@qth@@ﬁl@-(a;e@ylpygoi@li_rb:ky]bté-;thl@Gb(agg:—mdenolz,1-a}mdene
2-1s0pEQ %?%.- 10- (1- et hyl pyrrolidin-3-yl)-5-thia-4b-az
a- i nde’noF) , 1-a]indene 5,5-dioxide; 37. (R ,

1- |3§0(§,) 6&%?0)(1/01_0(@]:rgqﬂp]\smyrrol|d|n~3~yl)-5»th:aw4b-aza—mdeno[2,1-a]mdene
pyrro$ @iodd; Yl ) - 5-t hi a- 4b- aza-i ndeno[ 2, 1- a] i ndene
5,5-dj oxide; 2 8. (R - .. . . .

> AcroputgvaRy e bRt BP ey P TPy
b- azas buiderie] 2, 1- a] i ndene 5, 5-di oxide; 39. (R

3- Met ok [diEm=3-4)i )= 5=t hia-4h- aza-d
ndcRor S A BT BB irahihiap ik Rlid Hindd R d o
3- Chl @ddet0- (1 - et hyl pyrrolidin-3-yl)-5-thia-4b-aza-in
deng[ @&y 3-ald 80- bl 5@5-5 4 a-46 Rk a-indenof2, 1-alind
10- 1&%%t!ﬁ%ﬁr%§$?glol(ghﬁ]r?ﬁg%ﬁé)ﬂ@??ﬁ? aﬁ%- az a? imnggon{o[ Za,]lg-ene
a] i ndefAdIIds. dj oxi de; 42. (R

2- Mt g xyisé profoky MBL(Metnp it &iklingt-Py- Shid-Yb-Bkb-ingondizl olalifdbne
1-a]inp oJ, e, . or a pharmaceutically acceptable salt

t her ed 4o%5 3. A process for preparing a conpound of

t hesgg ) er@ycidpentyloke10-( Bsetblyiaymadidingay eb-ghiarf-azadniderrpi2, 1-

con‘prg.%@heggtﬁ%e—. 1: cyclizing a conmpound of formula
(rn) ven bel ow, 26 , ‘
39. (R) 3-Methoxy-10-(1-methylpyrrolidin-3-y})-5-thia-4b-aza-indeno[2, 1-alindene
5,5-dioxide;
40, (R) 3-Chloro-10-(1-methylpyrrolidin-3-yl)-56-thia-4b-aza-indeno[2, 1-alindene
5,5-dioxide;

41. {R) 10-(1-methylpyrrolidin-3-yi)-6-thia-4b-aza-indeno[2, 1-alindene 5,5-dioxide;
42, (R) 2-Methoxy-11-(1-methylpyrrolidin-3-yi)-6H-isoindolo[2, 1-ajindole;

or a pharmaceutically accepiable salt thereof,
3. A process for preparing a compound of the ganeral formula 1 as claimed in claim1,

which comprises:
Scheme —1: cyclizing a compound of formula (i) given below,
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F: 1 o J WD 2005/ 066184 PCT/ 1N2004/ 000430 R12 R13 02 FiB 2047

R19 Rl14 R2Z Ro NR3 R3R6R4XR75
WO(%"P%/O(Wrel n X could either of -CH2-, CO, éwnzﬁ?mﬁﬁmso

10

15

20

or-S(O 1 ore; [_] represents either asingle or a
doubl e bond;'" 5 R1, R2, R3, R4, R6, R7, R8 and RO

i ndependently represent hydrogen, hal ogen,

per hal oal kyl , perhal oal koxy, hydroxy, (Cl-C3)alkyl,
(C3-C5) cycl oal kyl, (Ci1-C3)al koxy, cyclo(C3-C5)al koxy;
aryl, aryloxy, aralkyl, afatkoxy, heterocyclyl,

nmonoal kyl am no, di al kyI am o or R oal kyl; R11l, R12,
R13 and R14, i ndependently 3
hal ogen, oxo, thio, RYP—F
hydroxy, thiol or (Gi; C3)alkyl= vvhlle either of RS or
Rio group is a hal og
i odo, and the&paqthe drogen; using a Pd(O or Pd
(I'l') derivative a3
claimed in claim3
converting a raecen corprlUnd ofRst he fornmula (I) into

esent hydrogen
pal kyl , per hal oal koxy,

such Rs brono, chloro or

st, 15 4. A process as
pr-Rees further conprisies

substantial |y Bsure opti cal Y acti or
converting one conpound of the fo (1) into
another; or, and / o

Ry

(i
wherein X could either of ~CHy-, “CO-, -8- or -8(O)1 or2;
[ - ] répresents either a single or a double bond;”
Ry, Ry, Rs, Rs, Rs, R7 Rs and Rg independently represent hydrogen, hatogen,
perhaloalkyl, perhaloalkoxy, hydroxy, (C+-Ca)alkyl, (Ca-Cs)cycioalkyl, (C+Cq)alkoxy,
cyclo(Cs-Cs)alkoxy, aryl, aryloxy, aralky[ ara!koxy, heterocyclyl monoalkylamino,
dialkylamino or thicalky!; L '
Ry, Riz, Rys and Ry, independently represent hydrogen, haiogen, oxo, thio,
perhaloalkyl, perhaloalkoxy, hydroxy, thiol or (C-Ca)alkyt,
while either of Rs or Ry group is a halogen atom such as bromo, chloro or iodo,
and the other is hydrogen;
using a Pd(0) or Pd (I}) derivative as a catalyst,

. A process as claimed in claim 3, which comprises further comprisies converting a

racemic compound of the formula {l) into substantially pure optically active form; or
converting one compound of the formula (1) into another; or, and / or removing any
protecting groups; and / or forming a pharmaceutically acceptable salt or prodrug
thereof, to obtain useful compounds of formula ().

5. A process as claimed in claim 3 or 4 wherein said Pd(0) or Pd (Il) derivative is

selected from tetrakis triphenylphosphine pafladium, (Bis-tri-o-tolyiphosphine}
palladium. said cyclization is carried out in the presence of a base.
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protecting groups; and / or formng a pharmaceutical KyFid 7307

acceptable salt or prodrug thereof, to obtai J
WO@g%ﬁ%ngs of formula (1). 20 5. A process as P%Féﬁﬁ@g}m@‘m
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inclaim3 or 4 wherein said Pd(0) or Pd (I1)

derivative is selected fromtetrakis

tri phenyl phosphi ne pal | adi um

(Bis-tri-o-tolyl phosphine) palladium said

cyclization is carried out in the presence of a base.

&7 Moprdcdsk as c@ﬂ‘neOWDaﬁf)@f&'ﬁ’ G684 3 RCT MBRDOs#IDOTIZ08 is griied
pr%g§§§ Gl WBdpid any one of clainms 3 to 5 wherein
said cyclization is carried out in the presence of a
base. 7. Pharnmaceutical conpositions characterised in

¥ Nthatrh¥us@Ntshibsitios &ﬁﬁﬂadtér%@d irotheigey Bontain, in addition to the

phar maceut.j cal | e, ex ients

e L e e kR
aceeptonind ﬁﬁy&@lc@ﬂcanmmtdmia galtspabaiinggo tiagnl! 2nd 8. Use

of conpound of formula (1) according to claim1, for
prevention or treatnment CNS disorder, eating

éi sUselef corgasing of forrede (b accaldisg fuelaigt -1 ﬁ@“n%f?‘e’ﬂ‘%‘@i‘ @R freatment

di §948 Qo eiloeaﬂﬁg? BisHuSEESroih BRI RERENs dlh&ﬁét&l@grcal drsorder
Ben i o-Lrol oo cal i sor er, .cardi o vascul ar

andaarsissase, 9resggego%fdrgebehsﬁo@ﬁaitooqrolpglpﬂuplaor(dﬁ, fjcarglo vascular

accpdGicbdnd kbl m 6, preferably in CNS disorders,

such as psychosi s, paraphrenia, anxiety, depression,

mani a, schi zophrenia, 15 schizophreniform disorders,

i gUusd sfecohpadatdfdonTaitug, acktidng omlaine6nwatesabjiein CNS disorders,

gbfﬁ%rgﬁ]%? S S'{C’%' E tatpreqtasoé&ﬁeﬁﬁ d é%@i‘bher?ﬁér@éq schizophrenia,

ra f ess al cohol i sm
pamotuzaplnranlfoi:m disgesssi v@igeajrrﬁauwri@@edu %@ degdction, convulsive

chr gnehsel %l’s‘éﬁéltiﬁ@ﬁﬁ’@@é' thy&?'teﬁﬂéh C'autf‘sﬂd' Qd%tl’clﬁbdlt‘naffﬁ stress

cognitive nenory disor der's |? %{ % g
andsyageniee| a?’@?ﬂ‘ol‘%‘@m pRRie oeé@F “ne, obﬂwe(cmpél Pon 958!

Def dlzfﬁbrﬁfﬁok@@%kﬂﬁ:ﬁﬁlatltk@ andcirdadiah yhySymg rcogfﬁt)vef memoary disorders
anyl otr lc eral scl erosi r r r -

abuS€ ; ”é%s or- (a0 e?ﬁ%ﬁ%ﬁﬁéd ﬁ'\é\%r&ﬁ{'%n gg\@h% delbg (N@entn?n
benpefticaz episneier/ plamractatty aSksironemd anvirdroghisotaderek sclerosis,

ass&a%}ié@g‘ﬁg WA ﬁlﬁpnaalbugé agr@l e%ndcgcarﬂé h&ﬁ‘éﬁdl Nj diédine and

suc ydrocep us and so cognitive
i mpegnAvdRTeRing. pmm@fkaCh% lﬁﬂd@@g’éh@r@ﬁ pesogipies il epingl fguma

Al zhel PBhLesd ﬁf&}em as 'ﬁ?ﬂr%bﬂﬂw@lﬂ:‘s SAY aBd mild 2odmife |ﬁ1§bl€rﬁer& and

chorea. 10.
t o ethay @ewod?ge@pz@p\épopggordﬁrsdtke (\@@rppgﬁ ﬁl%g%siq ﬂgqrwnsoms% and
di sgye@gor’sSdekkaas | BS (Irritable bowel syndrone) or

10. Use of compound of formula (1), according to claim-6, preferably in Gl
(Gastrointestinal) disorders, such as IBS (Imritable bowel syndrome) or

chemotherapy induced emesis.

11. Use of compound of formula (J), according to claim-6, preferably in modulation of

eating disorders.

12. Use of a compound as claimed in Claim-1 for the manufacture of a medicament for
the treatment and/or prevention of clinical conditions listed in claims 7, 8 and 9.

13, Use of compound of formula (), as defined in Claim-6 or a pharmaceutical
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chenot herapy i nduced enesis. 30 11. Use of conpound ofl

fornula (1), according to claim®6, preferably i 4
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as clainmed in Cdaiml for the manufacture of a

medi canment for 35 the treatnent and/or prevention of
clinical conditions listed in clains 7, 8 and 9. 13.

Use of corrpound of formul a (I) as defined in Claimé6

or a rmace 0 WO 2005/ 066

P R0 GociEy 'Snff%‘s@? S viereiE <G Rht T Tesagtan, sbiype i
V\he$®eanva¢modulatpdof 5-HT receptor subtype is

sel ectively nodul ated. 14. Use of a radiol abel | ed
conmpound related to a conpound as clained in Caiml,

d¢. Use of afiagdigivbstedcompoind rsletasod @l c@mpngwcsawairr@@erpﬂmm 1, as
fungeﬂag.ﬁbsnéﬁmwermsamﬁkg@tm FR8bBFidhobAr Prevention or
treat ment of di sor eati ng disorder,

gastroi ntestinal disorders, hematol ogical di sor der,

gl@i A dbBeasH, t&eemﬂaﬁi hﬂltmé\bégﬁﬁrs @ﬁ&%atng#nﬂidfOCNB ob[@@r'u@;al sating
I S car.di ascC ar | Sease n cancer n
F he TR, u ARkl i BETAePRRa Y. fa - pgese,

20 re2Birai@9 dis88se, génhito-urological disorder, cardio vascular disease and cancer
using the compounds of formula (i) as defined in claim-1.
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