13 Decenber 2005 WO 02/ 098857 PCTJEP02105390 New i ndoi e derivatives-Hith
5-HT6 receptor affinity. This invention relates to new iindelgbsiesosvatives
Wi th 5-HT6 rece7otor affinity, and associated pharnmaceu tiﬁzl g@OSl tions,
met hods¥P 8P *i8¥ as therapeutic agents, and methods of % AAEPEh t her eof .
The actions of the neurotransnmitter 5-hydroxytryptamnne (5-HT) as a major 5
nodul atory neurotransmtter in the brain, are nediated through a-nuth er of
receptor famlies terned 5-HT1, 5-HT2, 5- HT3, 5-HT4, 5-HT5, 5-HI6, and
5-HT7. Based on a high level of 5-HT6 receptor nRNA in the brain, it has
been stated that the 5-HT6 receptor may play a role in the pathol ogy and
treatnent of central nervous systemdisorders. In particular, 5-HT6

sel ective ligands_have beeg |dent| fled glss ole entl ael I Y yrsefgl in the 10
treat ment of certs N s—P3 Tson-s gase,

Hunti ngton's di sease, anxiety, depression, nmanic depr essi on, psychoses,

epi | epsy, obsessive conpul sive disorders, mgraine, Al zheiner's disease
(enhancenent Diis cogniidr xéateemworey) indsleelepyatdeswit 811476 feeqnﬁongfﬁnﬁiysmdjer s

such as anore nd bul i ic att aLtent ion

hyper actlé\?fotcft‘afg%rﬁlélfe”(%gﬁﬁ)mlposg Oenﬁt?lg)%%gse %™ d rO‘i?%ﬁleICa andvm t hdr awal
f rom dr ugnathudeospreparason ftzredcai ne, et hanol, ni cotl ne and b enzo di azep
ines, schizophrenia, and al so di sorders associ at ed vvith spinal trauma

-and/ or head i such hydr oc S Suc re_al.so expected
to be of use Pt %f OP?%fat?‘ roggan, lg’k}?%:énhygé %Ftﬁ {%dgilﬁ(affflaél? 'sorders
such as fma@:ﬁl&mheﬂlﬁmhsrﬂﬁﬁﬁ irdéve-briinSee rrfedl’at@ixthrcﬁlgh a-Ratibereif raieptorJ
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anxiety, depression, manic depression, psychoses, epﬂepsy, obsessive compulsive disorders,

migraine, Alzheimer's disease (enhancement of cognitive memory), sleep disorders, feeding
disorders such as anorexia and bulimia, panic attacks, attention deficit hyperactivity
disorder (ADHD), attention deficit disorder (ADDD), withdrawal from drug abuse such as

15 cocaine, ethanol, nicotine and benzodiazepines, schizophrenia, and also disorders
assodated with spinal tratwma and/or head injury such as hydrocephalus. Such compounds
are also expected to be of use in the treatment of certain gastrointestinal (GI) disorders
such as functional bowel disorder. ( See for ex. B.L. Roth et al., J. Pharnacol. Exp. Ther.,
1994, 268, pages 1403-14120, D. R. Sibley er al., Mol. Pharmacol., 1993, 43, 320-327 , AJ.

20 Sleight et al.,, Neurotransmission, 1995, 11, 1-5,and A. J. Sleight et al. Serotonin ID
Research Alert, 1997, 2 {3), 115-8).

Furthermore, the effect of 5-HT6 antagonist and 5-HT6 antisense aligonucleotides
to reduce food intake in rats has been reported (Br J Pharmac. 1999 Suppl 126, page 66 and
J Psychopharmacol Suppl A64 1997, page 255) '

In a first aspect, the invention provides compounds of general Formula I:
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WD 02/ 098857 PCT/ EP02/ 05590 2 Formula | wherein: RLis -S(00.,-A
-C(O-A or -(CH2)0_1-A, wherein Ais aryl or heteroaryl3pgestetioonal | y
substit ut edromiatobsssne or nore groups sel ected from hydroxy, peyapgsgdseer

al kyl, lower al koxy, thioalkyl, halo, haloal kyl, hydroxyal kyl, nitro,
alkoxycarbonyl al kyl car bonyl , aIkyIsquon%F haloalkylsulfonyl, am no,
al kyl am no, di al kyl am no, alkylanlnocarboqyl al kyl car bonyl am no,

¥ is selected from hydr ogen,

10 R3 is selected from

ydr ogen hal ogen, Q 6-al kyl,
alkylcarbonyl and one

al kyl am nosul fonyl, and al kyl sul fonyl am
Cl_6-al kyl, C _6- alkoxy, and C _6-alRylt
hydr ogen and Cl_6-alkyl; R4 is select
Cl_6-al koxy, C16- alkylthlo hal oal kyl
of Rs, R6 or R is a. group of gener miNa B, wherein Wis a -CH group
‘or a nitrogen atom and R8, R9 and . '%%gh i ndependently selected - -
from hydrogen, C1.10 15 al kyl and benzyl 'R7or and RO together may forma
C3-C4 al kylene; RIO Forrmula B and the others are each i ndependently
~ sel ected from hydrogen, hal ogen, Cl.6-alkyl, q 6-al koXy, G -6-alkylthio,
‘hal oal kyl, cyano, and al kyl car bonyl ; or Torailaldual i somers, racemc or non
.racemc nixtures of isoners, prodrugs, or 20 pharnaceutically accept abl e
salts_or sol wadeesnt hereof . 13 Decenmber 2005 WO (12/093357 PCT/ EP02105390
In a second aspect, the invention provides a pharmaceutical conposition

‘containing a ther al ctiv unt of at |east one conmpound of
Formula |, or i nd|R3?d§L¢% S%rrgé e(m%gr AnyhRenect i vl betsrassylof
i somers, or phaomdlyaubstitatel yitatepE @mr@ :pk §e1&&ec§;%fﬁfhg/8§o:érh~%5§6’fl?wérgllfyﬁ g

y acceptabl e carri'er

a mxturevvl h_at.leas ceu
$pect, the cﬁ’\’/e ABOSH tb‘r%@{i?’]dgg E‘Eﬂiﬁ'ﬁym rosfraligy pitoa alkoxyserbonyl slikdloabonyl,
_ alkylsulfonyl, haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino;

R? is selected from hydrogen, Cy.¢-alkyl, Ci.s-alkoxy, and Cy-s-alkylthio;

10 ‘ R? is selected from hydrogen and C;s-alkyl;

R* is selected frorn hydrogen, halogen, C, s- alkyl Ci-¢-alkoxy, Cr.6- alkylthm,
haloalkyl, cyano, and alkylcarbonyl; and

one of R, R°or R’ is a group of general Formula B, wherein W isa-CH- group ora
nitrogen atom, and R®, R? and R™ are each independently selected from hyd:ocen Crio-

9 15 alkyland benz}'l or R® and R’ together may form a Cs-Gy alkylene,
]
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Formula B

and the others are each independently selected from hydrogen, halogen, Cy.¢-alkyl,
Cis-alkoxy, C,.¢-alkylthio, haloalkyl, cyano, and alkylcarbonyl;

-or individual isomers, racemic or non racemic mixtures of i 1somers, prodrugs, or

20 pharmaceutically acceptable salts or solvates thereof




i somers, racem c or non-racem c m xtures of isomers, or pharmaceutically
acceptable salts or solvates thereof, for use as a nedilgbsember2d08 a fourth
aspect, tB?‘}é) nvention provides the use of one or nore conpgupds of Formul a
| for thnEOMEAtPaLture of a medicament for the treatnent of “pEEVENTTbN of a
di sease state that is alleviated by 5-HI63agonists, in particular for a
di sease state- tenp-rising Al zheiner's disease, central nervous disorders,
such as 101 1RGN asReY TRORCSioR AR FRIRsccRA Com BRI RShAM: .
neurol ogi cal disorders, Parkinson"s disease, anyotrophic latera Ecl erosi s
and Hanthrrapeusinally effestizie emouihel atdicae @ne compowel off Fawiukt §drbydisidbAle
agoni st; e . of Formul a. are
gastr oil%'?neéé-]g't;I ??1%&%‘?%@%5%2%%%%@%@%@% %,gglpga%agﬁeeﬁm%‘lg%c& FRAke f1lis) . and
obesi t yr sélvates therkofhinasipextire witleatileaseore pharmacewticlig acceptableeasienhi ch
conprises: i) reacting a conpound having a general Fornmula 4 wherein pis a
protecting qro#&rgnd R2, R4, R and RO are as defined above, wth a :
* conpound of &8IrdEsregh fhg pvenion) providgnp spmpundsofemmuly Iipstindivigpafl | i)
oxi di Ziigaghdkd) Pacsith B HoRUS M0 TiRhurds T i RRO WP gha{nagaﬁi%é@ adcQFL QuA-S T11)
optional Iy alkylating the nitrogen atom of the indole group, iV)
depr ot @& 8¢vestthacef; for 8ereas aamestisastent-ne pi perazi ne or piperidine ring 13
Decenber 2005 WD 02/498857 PCT/ EP02/ 05890 -4 to provide a conpound of the
general Formula I, Ra NWRs R4 0 S 0=\4 ~-NRIOAs Fornula | wherein R8
i's hydr ogen InafurtaaspRet, thRkBverrien pRYidesihe uRId e er meredempenads efftspmaula and

I for the manufacture of a medicament for the treatment or prevention of a disease state that
is alleviated by 5—HT6;1g‘onists,”in Particulaf for a disease state cornprising Alzheimer's .
disease, central nervous disorders, such as for example, psychoses, schizophrenia, manic
depressions, neurological disorders, Parkinson's disease, amyotrophic lateral sclerosis and
Huntington's disease. Other disease states alleviated by 5-HT6 agonists, and therefore by
_ the compounds of Formula J, are gastrointestinal diseases comprising irritable bowel
syndrome (IBS), and obesity.

In a fifth aspect, the invention provides a process which comprises:

i) reacting a compound having 2 general Formula 4
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wherein Pisa protecting group and R?, R¥, R®, and R'® are as defined above,
with a compound of general formula (A-5), wherein A is aryl or heteroaryl,
i1) oxidizing the sulphurous atom of the compound of .general formula (A-S),
it} optionally alkylating the nitrogen atom of the indole group,

iv) deprotecting the nitrogen atom of the piperazine or piperidine ring




v) optionally alkylating the nitrogen atom of the- piperazi
e-=or-piperidine ring 5 to provide a conmpound of the genematenbanos a |,
wherei n R§g ®aGdssy0-al kyl, and A, R2, R3, R4, R9, andeO Wﬁ @%Knglned
above. In a sixth aspect, the invention provides a process conpri ses:
i) reacting a conpound having a general Fofrmula 4 RIO 4 H 10 wherein Pis a

protecting rou nd R2, R ,R9 and Rl are as defined above, wth a
compound of @@ﬁﬁl?aF%WﬁﬂP%i?ﬁhSﬁgﬁﬂﬁHE¥@Wﬁ-A is aryl or heteroaryl, ii)
optionally al kylating the nitrogen atomof the indole group, iii)

deprotecting, to provide a conpound of the anejal Formula I, R8-N1 \W
~-~N R10 R3 15 Fornul a.l 13 Decenber {& VBLQZAO98857 PCT/ EP02/ 05890 -5

wherein R$ is hydrogen, and A R2, 9, AndRl are as defined above,
and iv) optionally al kylating theani of %*e pi perazi ne or

pi peridine group to provide a conpou e--gener Formula I, wherein Rs
is Cl-10-alkyl, and A, R, R3, R4, , and Rl are as defined in the
suri-rnary of the invention 5 Ina sevdtith aspectd® the i nvention provides a
process which conprises: i) reacting 1- halo 2-nitrobenzene with a

hal onet hanesul f onyl benzene, i) anlnatﬁﬁ@”FHe‘product obt ai ned under step
i) with a 1-allylpiperazine, 1iii) reducting the nitro group of the product

obt ai ned uneg@erst pisi Hy)irogen, and A, R, R?, R*, %, and R* are as defined above, and

v) optionally alkylating the nitrogen atom of the piperazifi¢-or-piperidine ring

5 to provide a compound of the general Formula I, W_herein R¥is Cip-alkyl, and A,
R R, RS, R®, 2nd R'? are as defined above.

In a sixth aspect, the invention provides a process which comprises:

1) reacting a compound having a general Formula 4
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10 wherein Pisa protecting group and R?, R, R? and R'° are as defined above,

with a compound of general formula (A-S),, wherein A is aryl or heteroaryl,
ii) optionally alkylating the nitrogen atom of the indole group,
ili} deprotecting,

to provide a compound of the general Formula I,
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iv) adding an orthoformate to the product obtained under step iii) and 10
V) cyclizating t he product obtained under step iv), to ytfmamﬁmﬂm&pound of
Forrmul a 18a, 11 O=S'A R9 wherein Rs is C-i0-alkyl and A, R9, and

are as déV?H@&’éﬁbve Unl ess ot herwi se stated, the foIIwmﬁﬁP@%VWﬁ“ﬁsed in
this application, including the 15 specifgication and clainms, have the
definitions given below It nust be noted that, as used in t he

speci fi cat i arhepsid R hehyappended] £) &, k& R RE asii RfWraks fefdm abave, anan, " . and
"the" include pIuraI referents unless the context clearly dictates

ot herwi se. "Al kyl." qg nono al ent linear Or branched satur.ated

hydr ocar bon radi ¢% OPUO(E‘SW%? YRR W6 PETQSBrat Y S BRI 6 §ET Gt oup
having fromone to twel ve carbon atons 20 inclusive, unless otherw se

i ndi cated. Exanplidse afmpdind ofmgmhﬁ Pbﬂﬁhndewhautn afhe QY- alktll amd eRY a7,

met hyl , et hyl, pro lo, 1sopr.o i sobut ec but tent butyl, pentyl,
n- hexyl , oﬁ%yg %eé@?m”§ﬁ8g¥ﬁ€mFf?@ﬂuxﬁfﬁgF“ngFg Tneans a cyclic or a

conbi nati on of ea (12/0) 8857 PCT/EP02/ 05890 -6
branched,s and cycplc&gathasfgg %@%ﬁ} gﬁxgglloc gcghéng?ﬁﬁssolely of

carbon and hydrogen atons, haV|ng fromone to twel ve carbon atons

i ncl ude but ar o NSLTIA FBACCR YR BBF SR & PG e PR e

cycl ohexyl, cycl opropyl ethyl and the like. 5 "Lower alkyl" neans t he
nonoval ent | i neati)emibdtagcheprasiatustatiedd bydeotar Hovith 4 adilghliperamsi st i ng

‘sol ely of carbon and hydrogen atoms, having fronlone to six carbon atons

i ncl usi ve, unl ess. er.w i ndi c ted es radi cal s
i ncl ude, but argndg u?ﬂlﬁﬁeaﬁ¥’roﬁ%gﬁteF”g§ Ob%“ #ﬂﬂé % opyl ,

sec-butyl; tent-butyl, n-butyl, n- pentyl, n- hexyl, and the |ike.
' . 1v) adding an orthoformate to the product obtained under step iii) and

10 v) cyclizating the product obtained under step iv),

to yield a compound of Formula 18a,

0=5-A
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wherein R® is Ciag-alkyl and A, R9, and R! are as defined above.

Unless otherwise stated, the following terms used in this application, including the
15 specification and claims, have the definitions given below. It must be noted that, as used in .
the specification and the appended claims, the singular forms "a", "an," and "the" include

‘plural referents unless the context clearly dictates otherwise.

“Alkyl” means the monovalent linear or branched saturated hydrocarbon radical,
consisting solely of carbon and hydrogen atoms, having from one to twelve carbon atoms
20  inclusive, unless otherwise indicated. Examples of alkyl radicals include, but are not
limited to, me'thyl,ﬁ ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl,

octyl, dodecyl, and the like. “Alkyl" also means a cyclic or a combination of linear or




10 "Al kyl ene" neans the divalent |inear or branched saturated hydrocarbon

radi cal, consisting solely of carbon and hydrogen at onsy3 Diawb&dodsr om one

to six carhengogbusi ve, unless otherw se indicated. Exarpg 0 L kyl ene

radi cal s include, but are not |limted to, nethylene, ethyl tt %3‘% | ene,

2-met hyl - propyl ene, butylene, 2-ethylbutyl ehe, and the like. 1s "Al koxy"
rein Ris a |ower_ alkyl radical as defined

nmeans the radical %
her ei n. ngrlré%‘:hﬁfl a \Q/Ig‘ﬁaHHFTéélhé’di%@lbaﬁéadl@&tCOW@m@@fole]}nqﬁcarbdntmd
anet hoxy, et H@’lﬂyo“enla&ﬁﬂg ‘Bﬁ?ﬂﬁg &o%é@%]vg@arboﬁ‘a{agé IEHIJQVE anl&ﬁﬁ(otpemsg di cal

"al kyl sul fanyl" rreaaEE radi cal_-SR, wherein I'S
‘as defined hé‘F@ic é%o fonchalipliradicds m&hlidéé?lusanenmkhnha;edbmtcydmaopﬁt
limted to, b dth1 Oy clRUENA LG EbJI[I AI kyl sul fonyl " neans
t he radi cal 02 \?/herdg ncyli [ E}Wl Cj? ?@2% a as defined herein.

Exanpl es of aI kyl $¢1” fon)ﬁ‘1Ty radicals i ncI -ude;: but are not limted to,
met hyl sul fonyl TWEH Fansah@jnxoﬁévalwémea'rmhraanumm mm&ioem

cyclic ar Onafrh&icily&hgfrﬁi%ﬂkl ety m%éeﬂgt%s a%ncr?r % entlééﬁ car ond

rings in which at |east onerln I'S tiT in natures
optional |y b&bBeiugije.adlsss pﬂhem@ﬁ iodicatedy Emmp]le@mﬂlowaﬂ Mgyl radxaal\elmclalﬁk,@(ﬂ

t hi oal kyl , hg{-eoﬂ tihadiQal tk Vi ethv ¥ ‘?éf[f _ (OX Y am no,
al kyl am no, - di al kyl ami no’y oh nocgpé¥ Xio’p éﬁcyP“l%i(ﬁ%}/% ’rﬁié‘ﬁﬁly b GrRAREYL
sul f onyl ani ng: F%iﬂ{erlﬂcﬂ uor onet hyl , unl ess ot herwi se i ndicated.
Exanmpl es of aryl radicals include, but are not Iini ted to, phenyl,

napht hyl ;1030 bi phemylené"r}g%glﬂ.r (g%%gtqgl%%lg% h%ﬁg %%hﬁa%%%ﬁl es, of

, absti t ut ed aryl radicals 1nc t are no
"c | or opheny| SORfisERE &plegoe mrbon an¢ hYdangmmhwaph@fydm ohekylix cabond 1heluh1iv&e

13 Decenber 2AR% otm«:@:;%/u%g Pali Cf%ﬁg gfﬁ'/a.g(gﬁgg radlcaésHLg%ﬂ%cri%%ﬂ% Ii,elnr% grmtea to,

nonoval ent aromati ¢ carbocyc Vi ng on
i ncor por at i nEeBiyéenes sibylens; pidpyizae e rethydipoomylasiet itplehy@-dthylutyhesend the om
ni trogen, oxygen, or sulfur) which can optionally be substituted with
hydr oxy, cyano,
15 *Alkoxy" means the radical -O-R, wherein R is a lower atkyl radical as defined
herein. Examples of alkoxy radicals include, but are not limited to, methoxy, ethoxy,

isopropoxy, and the like.

+ “Alkylthio” or "alkylsulfanyl" means the radical ~SR, wherein R is a lower atkyl
radical as defined herein. Examples of alkylthio radicals mclude but are not limited to,
20 methylthio, butylthio, and the like.

) "Allylsulfonyl” means the radical -SO;R, wherein R is a lower alkyl radical as
defined herein. Examples of alkylsulfonyl radicals include, but are not limited to,
methylsulfonyl, ethylsulfonyl, and the like.

| “Aryl” means the monovalent cyclic aromatic hydrocarbon radical consisting of one
25 - or more fused rings in which at least one ring is aromatic in nature, which can optionally
- be substituted with hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl, halo, haloalkyl,
hydroxyalkyl, nitro, alkoxycarbonyl, amino, alkylamino, dialkylamino, aminocarbonyl,
carbonylamino, aminosulfonyl, sulfonylamino, and/or trifluoromethyl, unless otherwise
~ indicated. Examples of aryl radicals include, but are not limited to, phenyl, naphthyl,
30  biphenyl, indanyl, anthraguinolyl, and the like. Examples of substituted aryl radzcals
include but are not limited to fluorophenyl, chlorophenyl, dlchlorophenyl
trifluoromethylphenyl, tolyl, and the like.




| ower al kyl, |ower al koxy, thioal kyl, halo, haloal kyl, hydroxyal kyl, nitro,
al koxycarbonyl, 5 am no, alkyl arnino, dialkylam no, am nopakbnydos

car bonyl a nosul fonyl, sulfonylam no and/or trifl , unl ess
ot herwi se Oﬁﬁ°5§atd Exanpl es of heteroaryl radicals incpgég?ﬁ%g¥(ﬁre not
limted to, imdazolyl, oxazolyl, thiazoly¥; pyrazinyl, thiophen.yl,

furanyl, pyranyl, pyrizinyl, quinolinyl, isoquinolinyl, benzofaryl, :
benzothiophenyl “hbnzmﬂh?mm@naﬂyhnomsmkmnmUmmmkym$OQEhzUﬂ&@ﬁb@@mgoneor
benzot hi azol benzo n [y I¢

napht yri di n >}-¥c,)r13 nng Jtnﬁorqog%cm% chthai{\\rﬂ g?ﬁ'&r % i&étﬁro%gns%{ihm ?l% Innq dC%L%Eﬁl ffqnm
rreanl ng con\tﬁmgeﬁn@ﬂylgyn,a:s smimrawbﬂ:}mah tmpuonallyr’oesymmmed mt&nrlgrdmxy, q#aem stry,

i.e., an atqm.or ea dlt ons | es
of |eaving gfou ﬁ@ﬁﬂ&gxgﬁ éﬁgfﬁ%? 18@#@ c%am%%VOgen H%%ﬁ“b° i
aryl sul f anylamiyse, aﬁqtzlmlas digliclamnasy) birginydaebonyl, e&ﬂnanﬂ&uiﬁoommkxmsmfomm onet hyl ,
15 benzenesulfon , Losyl.ox t hi, enyl, 0x d|h i no
optionally %FQ'}/ ‘ﬁ‘%é&dg’é%"}@?%ﬁ ﬁfyé’dﬂl%f)éjf Qés 1§(d,§f {}}lef %éiel%i'rééery}
" Am no- pr ot esditalginglidelbut mamhhh&dpb ﬁhﬁdizoryg ol thhacblyr @?ﬂmyltao t hoE Ie
organi c roups. in 0 pr,otec e .ni.trogen at ain undesi r abl e
: regctl onsgd b i%ﬁ?ﬁg’t Wifa%ﬂ Hﬁ?ﬁ@%ﬂ%ﬁl}?ﬂg@fi&]@ﬁmﬂa@ HZEMGt linmited to,
benz%/Ih (Bgz)ben:fwmphw@aﬁmwbmﬁylé Barznﬁmemvu @aﬁyooﬁbam benzgt}%lazolyl oyl
: nmet hoxybenzyl oxyc r.o xycar ut oxycar bon
?Boc) %]fﬁﬁ%?ﬁ%%%ﬁ’?néagﬂﬁ Fﬂ@ ’1%%n£i%~ Qﬁﬁﬂﬁgﬁﬁﬁﬁﬁ“¥6 %%e elthgr Boc gr

as the am no-protecting group-because of the relative ease of renoval,
hﬁr exanpl e by aCL&Smcrlgﬁoﬁmen&%alagfroﬁ@mtheh@meartm& tdrvenfacllyiassoa@ied wath

? drochlorlc aC|d in eth acetate; or cat al yt h at in the
Chse of . Cbp it BSE el GG SRS G ANy o HeRl At e p LRt | |
described ewvemditiohs. RuafrpliiBE REGE BRYPD UiclReEuMO nmﬁﬂﬂted R0Halbfat alldieor
description Iﬁﬁ#@ S ins nces er$ he event nBta ﬁe occurs and
i nstances i /* RYIPEY, Gerdicas methanespliony, aﬂﬁ“ﬂgﬁW > means t hat
the bondlsrm)beﬂiengﬁ%oﬂﬂb}qb@osl}%ﬁﬁ eld, mﬂﬂﬁok}h @M&peloqgﬁmym&yl, @priodatig! udes
singl e, double, honds 30 Pr@%gc Y e oup” or "protecting group" .

means t he gﬁ@ﬁﬁ“ﬁﬁ@% CRIRR OB 891 Ttive site in a
mul ti functional conpound such that a chem cal reaction can be carried out

sel ectively at angihes-pritefRteedigd niQas the@ ottty roup ket FEfaRitd those organic
conventional ly
: groups intended to protect the nitrogen atom against undesirable reactions during
synthetic procedures and includes, but is not limited to, benzyl (Bnz), benzyloxycarbonyl
20 {carbobenzyloxy, Cbz), p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-
butoxycarbonyl (Boc), trifluoroacetyl, and the like. It is preferred to use either Boc or Cbz
o ) o as the amino-protecting group because of the relative ease of removal, for example by acids
in the case of Boc, e.g., trifluoroacetic acid or hydrochloric acid in ethyl acetate; or by

~ catalytic hydrogenation in the case of Cbz.

25 "Optional” or "optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where
the event or circumstance occurs and instances in which it does not. For example, "
optional bond" means that the bond may or may not be present, and that the description

includes single, double, or triple bonds

30 "Protective group” or "protecting group" means the group which selectively blocks
one reactive site in a multifunctional compound such that a chemical reaction can be
carried out selectively at another unprotected reactive site in the meaning conventio’naﬂy
assoclated with it in synthetic chemistry. Certain processes of this invention rely upon the

protective groups to block reactive oxygen atoms present in the reactants. Acceptable




associated wth it in synthetic chem stry. Certain processes of this
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Phar maceut i 'aI I%Dléﬁcept abl e _sa of a conmpound sa are

_;.ggar maceut i Tl iling and g9 led Undese recifind do theatonpogs desolvhes used
‘desired phanTheRbatik f dRGkseht oyl RAEOIFATPOUNd. - Such sal ts

include: 20 (1) acid addition salts fornmed wth 1 no;ganl c acids 3UCh as
hydrochl oric acid,, hydrobromc acid, sulfuric -aci nitric aci
p%osphorl c acid, SAUTRacEulsaliEaccsptabls means thit Whish drwsebil arppatngh as acetic

acid, be R ze I}Qﬁlbkfhﬁ&ﬂh@al @5!11@0519@1’1‘ Mtgs agseﬁﬂy sdfél %E%%{dl 1 G800 8o crlcaﬁy nor
aci furnari
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pharmaceutical use.

" Pharmaceutically acceptable salts” of a compound means salts that are
pharmaceutically acceptable, as defined herein, and that possess the desired

pharmacological activity of the parent compound. Such salts include:

20 (1) acid addition salts formed with inorganic acids such as hydrochloric acid,
L hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed -
) | with organic acids such as acetic acid, benzenesulfonic acid, benzoic acid,
camphorsulfonic acid, citric acid, ethanesulfonic acid, firnaric écid, glucoheptonic
acid, gluconic acid, glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-
25 hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid, malonic acid, mandelic
acid, methanesulfonic acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid,

salicylic acid, succinic acid, tartaric acid, p-toluenesulfonic acid, trimethylacetic acid, .

trifluoroacetic acid ,and the like; or

(2) salts formed when an acidic proton present in the parent comnpound either
30 is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an
aluminum ion; or coordinates with an organic or inorganic base. Acceptable organic

bases include diethanolamine, ethanolamine, N-methylglucamine, triethanolamine,




acid, gluconic acid, glutamc acid, glycol | c acid, hydroxynaphtoic acid, 2
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2- napht ha onic acid, propionic acid, salicylic acid, succinic acid,
tartaric acid, p-toluenesulfonic acid, tri$ethylacetic acid,
trifluoroacetic acid and the like; or (2) salts fornmed when an acidic
‘proton present tiomethuenipearaadtthe bivgp dunebtehle hwrgandobdses indpfadethibym aydetxale,
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i ncl ude di et hanol am ne, et hanol am ne, N nethyl glucam ne, triethanol am ne,
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15 molecules of water with one of the substances in which the water retains its molecular state

as H.O, such combination being able to form one or more hydrate.

“Prodrug” or "pro-drug" means a pharmacologically inactive form of 2 compound
which must be metabolized in vivo, e.g., by biological fluids or enzymes, by a subject after
‘administration into a pharmacologically active form of the compound in order to produce

20 the desired pharmacological effect. Pi'odrugs ofa compound of Formula I are prepared by
modifying one or more functional group(s) present in the compound of FormulaT in such
' ) a way that the modification(s) may be cleaved in vivo to release the parent compound.
Prodrugs include compounds of Formula [ wherein a hydroxy, amino, sulfhydryl, carboxy
or carbonyl group in a compound of Formula I is bonded to any group that may be cleaved
25 in vivo to regenerate the free hydroxyl, amino, sulfhydryl, carboxy or carbonyl group
respectively. Examples of prodrugs include, but are not limited to, esters (e.g. acetate,
dialkylaminoacetates, formates, phosphates, sulfates and benzoate derivatives) and
carbamates of hydroxy functional groups { e.g. N,N-dimethylcarbonyl), esters of carboxyl
functional groups (e.g. ethyl esters, morpholinoethanol esters), N-acyl derivatives (e.g. N-
30  acetyl), N-Mannich bases, Schiff bases and enaminones of amino functional groups,
oximes, acetals, ketals, and enol esters of ketones and aldehyde functional groups in

compounds of Formula I, and the like.

The prodrug can be metabolized before absorption, during-absorption, after

absorption, or at a specific site. Although metabolism occurs for many compounds
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conpound. Pr u are scribed,in The Or.ganic Chenistry
~and Drug _Actﬁ%b‘ﬁ gﬁﬁeﬁ%‘&gﬁf Bes @] %P]ﬁi’ﬁpe%‘isa@é% a@lfp?-léé%ch as&ettip fecg@ﬁsa 1992.
Chapter 8: "deqdeogs, aaddwile)@omedticw@infals such as rabbits, dogs, and cats; laboratory

animals including rodents, such as rats, mice, and guinea pigs; and the like. Examples of

non-mamumals include, but are not limited to, birds, and the like. The term “subject” does

20 not denote a particular age or sex.

“Therapeuntically effective amount” means an amount of a compound that, when
: ) administered to a subject for treating a disease state, is sufficient to effect such treatment
for the disease state. The "therapeutically effective amount" will vary depending on the
compound, disease state being treated, the severity or the disease treated, the age and
25  relative health of the subject, the route and form of administration, the judgement of the

attending medical or veterinary practitioner, and other factors.
'Disease state” means any disease, condition, symptom, or indication.

Throughout the application the following abbreviations are used with the following

meaning:
30 Alk Alkyl group
Boc N-tert-butoxycarbonyl

m~CPBA m-Chloroperbenzoic acid




10 Systens" pp.352-401; Design of Prodrugs, edited by H Bundgaard,

El sevier Science, Ansterdam 1985; Design of Bi ophar maceukicmsdr 26050perti es
t hrough Prod .and Anal ogs, Ed. by E. B. Roche, Americ uti cal
Associatigﬁvhagéﬁ?ngton, 1977; and Drug Delivery Systens?egﬁﬁaﬁgﬁgfL.
Juliano, Oxford Univ. Press, Oxford, 1980.11-Subject" neans namml s and
non-mamual s. Mammal s neans any nmenber of 15 the Mammalia class including,
but not linited t¥JBhumans; nomiterdwtpdicsrRpegiesuch as chi npanzees and

ot her apes and nonkey species; farmanimal s such as cattle, horses, sheep,
goats, and sw ne;pgenestic ani RENSDRHGH IR IaRAL LS, dogs, and cats;

| aboratory animal’s including rddents, such as rats, mice, and guinea pigs;
and the |ike. Exanples of non-mammuls include, but are not limted to,
birds, and the |iKEFDM& ter m Nslbfimethyliggmsmidesiimsthyiassiie a particul ar
age or sex. "Therapeutically effectiive anount” neans an anount of a
conpound that, whigfyscadm ni sterlﬁgjeﬁg,lﬂﬁﬁgjgect for treating a disease
state, is sufficient to effect such’treatnment for the disease state. The
"therapeutically effective amount” wll vary depending on the conpound,

~ disease state beilng treated, tAe2ERYEPIPY or the di sease treated, the age
-and 25 relative health of the subject, the route and form of

adm ni stration, thejtdgenent obidhem Riéendidguirrdi cal or veterinary
practitioner, and other factors. "Di sease state" neans any di sease,

condition, synptom or indication. Throughout the application the follow ng
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N, N-Di et hyl f or mami de  DMFDVA N, N-di met hyl f or mam de di et hyl acet al

THF ~ Tetrahydrofuran

10

In generall the nomenclature used in this Application is based on AUTONOM™
v.4.0, a Beilstein Institute computerized system for the generation of [IUPAC systematic
nomenclature. However, because a strict adherence to these recommendations would
result in the names changing s-ubsfantiaﬂy when only a single substituent is changed,
.15 compounds have been named in a manner that maintains consistency of nomenclature for

the basic structure of the molecule.

| ) For example, a compouﬁd of Formula I wherein R%, R’, R%, R® and R® are hydrogen,

R! is phenylsulfonyl, and R’ is piperazinyl is named 3-benzenesulfonyl-7-piperazin-1-yl-
1H-indole.

20 While the broadest definition of this invention is set forth above, certain compounds
of Formula I, or individual isomers, racemic or non-racemic mixtures of isomers, or

pharmaceutically acceptable salts or solvates thereof, are preferred:

R' is -8(Q)g.2-A, wherein A is aryl or heteroaryl. Other preferred compounds are
those wherein R' is preferably -5(O)o.2-A, wherein A is phenyl optionally substituted with
25 one or more substituents selected from C;.¢-alkyl, C;.¢-alkoxy, halogen and haloalkyl.
Other preferred compound's are those wherein R' is preferably -S(0),-A, wherein A is
phenyl optionally substituted with one or more subst_ituénts selectged from C,.s-alkyl, Cis-
alkoxy, halogen and haloalkyl. Other preferred compounds are those wherein R'is-




DVSO Di met hyl sul foxi de L Leavi ng group OxoneTM Pot assi um per oxynonosul fate
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general , thg ohesREc! ature used in this Application is baseg. @HE
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1s a nitrogen atom, and R®and R® are hydrogen.

10 . In another preferred embodiment R’ is a piperazinyl group of general Formula B,

wherein W is a nitrogen atom, and R’ and R° are hydrogen.

Exemplary particularly preferred compounds, or individual isomers, racemic or
non-racemic mixtures of isomers, or pharmaceutically acceptable salts or solvates thereof,

comprise:
15 3-benzenesulfonyl-7-piperazin-1-yl-1H-indole;
| 3-benzenesulfonyl-1-methyl-7-piperazin-1-yl-1H-indole;
_ ) | 3-benzenesulfonyl-2-methyl-7-piperazin-1-yi- 1H-indole;
| 3-(4—chlorobenzenesu1fonyl)—2-methy1-7-i‘>ipera'zin—l—yl- 1H-indole;
3-(4-methoxybenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole;
20 3-benzenesulfenyl-5—p§perazin—l-}TI— 1H-indole;
7-piperazin- l-yl-3—(pyridine-4—sulfony1)- 1H-indole;
7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1 H-indole;
1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)- 1 H-indole;
3—benzenesulfc;nyl—?—(4-meﬂ1yl—piperazin- 1-y)-1H indole; |

25 S—benzenesu_lfonyl-1~meth}r1—5-piperazin—1—y1~ 1H —in&ole;




'

preferably -S-A wherein Ais phenyl optionally substituted with one or
nore substituents selected from CE-6-al kyl, G _6-al koxy; phakegsas and
hal oal kyl .wbn2/m93eiher preferred enbodinent R is pref er abl ycr/Bé@Dos@n A -
wherein Ais hetezoaryl, nore preferably Rl -S(O 2-A, wherein Ais .
pyridi nyl or benzothiazolyl. 5 R2 and R3" Qe preferably hydrogen O

G doral kyi , ant FOAHICRELP SR AT ) ARG ISR of orr ed

“enbodi nent R7 is a piperazinyl group of general Formula B, wherein Wis a
~nitrogen atom anp-{Rpiperarifa-ds1¢-iddiogsnlfodd)- benzatinides preferred

enbodi nrent R5 is a piperazinyl group of general Fornula B, wherein Wis a

Compounds. " or i nOPYAGUAF P eURar S oY g e PRGFe Ll RS Rhr o5 of

i soners, or pharmaceutically acceptable salts or solvates thereof,
conprise: 15 3- beﬁi@fh&u&-benmphesﬁ}fpnp}}ﬂqueﬁaim-?llym-ﬂ:’umtﬂd: e;

'~ 3--benzenesul fonyl - - net hyI - pi perazin-1-yl - I H i ndol e;

3- benzenesul fonyl erazi i ndol e; -

3-(4-chl or§obenzenesu?%enﬁxﬁlgon‘élp}ngi 1“745}6%1] ]5‘510 t1-yl-1Hindole; 3-
(4- met hoxyb enzenesul fonyl) -2-net hyI -7-piperazin- |-yl-1Hindole; 20
3- benzenesul f ony| 7pigr peu-dzjl3-{telpkre-fsuifordd]-eH-indole; '
7-pi perazin-1-yl-3-(pyridine-4-sul fonyl) | H i ndol e;

| -yl 2-sul f 1Hind
Z g{el[o ﬁ;?z;npl pgr a% : gydlc}ﬁérg’e enzésnue 'iﬂnoe sgfﬂ‘eloar%fﬂq;l'ﬂl—ﬁ W&S}

8- \benzenesul fonyl -7-(4-met hyI p| pera2| n- I-yl)- IHindole;, 25
- '3¢benzenesul f onyl 3-(3-whlony-beizepesptfoad)-A-piperytin THli ifddndyle; 13 Decenber 2005
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3- (3, 4-di chl or o- bepzenesubL XL - PERAZ AL ! 1A Hhddido! &

10 7-piperazin-1-yl-3-(2-trifluoromethyl-benzenesulfonyl)-1H-indole;
1-methyl-7-piperazin-1-yl-3-(2-trifluoromethyl-benzenesulfonyl)- 1H-indole;
3-(4-fluoro-benzenesulfonyl)-1-methyl-7-pip erazin-1 -yl-1H-indole;
1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1 H-indole;

1~methyl-7-piperazin-1-yl-3-( 3-triﬂuoi’omethy1-benzenesulfonyl}- 1H-indole;

) 15 * 3-(2-chloro-benzenesulfonyl)-1-methyl-7-piperazin-1-yl-1H-indole;

3—(3—chlo.ro-benzenesulfonyl)—l—methyl- 7-piperazin-1-yl-1H-indole;
S-benzen_esulfonyl- 1~rnethy1—7-(4~methy1;piperazin— 1-y1)-1H-indole;
3-(2,3-dichloro-phenylsulfanyl)-5-piperazin-1-yl-1H-indole;
3—(2,3—dichloro~benzenesu1f0nyi)-5-piperaz'm— 1-yl-1H -indole;

20 3- (2,3-dichloro-benzenesulfonyl)-l—meﬂnyl-S-pipefazin-_ 1-yl-1H-indole;
1—rnethy1~5—piperazin—1—y1-3-(3-triﬂuoromethy]-benzenesu1f0ny1)~ 1H-indole;
5—piperazin—1~y1-3—(4—triﬂuoromethyl-benzen.esu‘lfon.yl)— 1H-indole; |

3-(4-chloro-benzenesulfonyl)-5-piperazin-1-yi-1H-indole;




2-(7-piperazin-1-yl- I Hindol e-3-sul fonyl)-be nzothi azol e;
3-(4-fluoro-benzenesul fonyl)-2-nmet hyl - 7- pi perazi n- | -yl 1lidcéanteiions

3- (4-f1 uonpphenageesul fonyl ) - 7- pi perazin-1-yl-1Hindol e; 5 <o

3- benzenesul f onyl - %e -pi peridin-4-yl -1 Hindol e; PCT/EPO2/05890

7- pi perazin-I|-yl- 3 (tol uene-4-sul fonyl) HHécrndoI e;

3-(3, 5-di chl oro- benzenesul f onyl) gﬁ_l perazin- -yl - I Hindole;

3- (3- chl or o- benzeAdd gt dighpro- benzpmp; )rthJpl]yﬁrazmH—}rlfﬂd\ﬁhmdoleS (2 - chloro
- benzenesul fonyl) - 7-piperazin- | -yl-1Hindole; 10

7-piperazin-1-yl -3-¢2- &EMB}dJ%& dohitd L % doler.. |

- net hyl - 7- pi per azi n( 1-y - ?FS M Sgﬁégﬁné% fb@%g%\nzé es ?’gﬁiﬁ) -

| Hindole, 3- (4-fl uoro benzenesul fonyl -1l-nethyl -7-pip erazin-|-yl-

| Hindol e;  1- net Ayheripiisariarpiperazin -yl ¢bipdold ne- 2- sul fonyl ) - 1H- i ndol e;
1-nmet hyl - 7- pi perazin-| -yl -3-(3-trifluoronethyl -benzenesul fonyl)-1Hi ndol e;
|'s 3-(2-chloro-be ewabgﬂyg} o P 1By ) | Hi ndol e;
3-(3-chl oro- benze%sul fonyl) - OE@P #B[grsg#]gg ﬁl_Iqm:"li?%ll-l-l ndol e;

3- benzenesul fonyl - | - et hél - 7 (4- et h\él - pi per azi n- yI )- IHindole; 3-
(2, 3- di chPor o- phetryf-dlyp an@ukfp@sé} Aliperaginytyl- Ihindaol e;

3-(2, 3-di chl or o- benzenesul fonyl ) - 5- pi perazin- |-yl -1Hindole;

3- (2, 3-dichl oro- b&mwmwbé&eﬂésmfb t B P RERREAE] D lndO' e;
1-net hyl -5 -piperazin-1-yl- tlpfnal uor oﬁe E@ﬁ %enrzl]@}%—elgu l-gjoni/l) -

| H i ndol e;

5- pi perazi n-1-yl - %I%ﬁh]t(’l“?‘bF%PFﬁﬁ‘gPﬁ)ﬂ IgesthEhepmawiy ydUq -t e;  3-
(2

[
-chl or o- benzenesul fonyl ) - 5- pi perazin- |-yl- 1Hindole; 13 Decenber 2005
02/ 098857 PCT/ £P)2/H38H8-behdendsulfonyl)-7-(4-methyl- 1-y1)-1H-

(3, 5-dichl oro-benzenesul fonyl) - 5- pi perya2| E, e y)i plperaﬂ%l y) 1#-indole

3- (3, 5-dichl oro-hen esu] f onyl hyl - 5- pi per azi n- I-yI 1H i ndole; 3

- phenyl sul f anyl - 5% f)f %F%E?WEPEWJfQWq&T(ﬁHBﬂEYI -Biperazin-1-yl)-1H-indole;

(2-chl oro- benzenesul fonyl ) - 5- pi perazin- | -yl-1H-indole;

10 3-(3-chloro-benzenesulfonyl)-7-(4-methyl-piperazin-1 -y1)-1H-indole;
3-(2,4-dichloro-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole;
3—(3,S-dichloro-benzenesulfonyl)-7—(@methyl—piperazin-bjrl)-1H~indole;
7-(4-methyl-piperazin-1-yl)-3-(2-trifluoromethyl-benzenesulfonyl)-1H-indole;
and :

) 15 3-phenylsulfanyl-7-piperazin-1-yl- 1 H-indole.

It has been shown that compounds of formula I-have a good affinity to the 5-HT6
receptor. The preferred compounds show a pKi > 8.0.

-Compound pKi
3-Benzenesulfonyl-7-piperazin-1-yl- lH-mﬁole; ' 9.28
3—Benzenesulfonyl—Z—metl1y1—7—pi§erazin—1—y1- 1H-indole 9.47
3-(4-Chlorobenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole 8.49
3-(4-Methoxybenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole 7.77
7-Piperazin-1-yl-3-(pyridine-4-sulfonyl)-1H-indole - 7.16




5 3-(4-fluoro-benzenesul fonyl)-5-pi perazin-|-yl-1Hi ndol e;
3-(4-fluoro-benzenesul fonyl)-1-net hyl - 5-pi perazin- |-yl iibkdmastob@s 3-
(2- chl or opheszpeesul fonyl ) - 1-nethyl - 5- pi perazi n- | -yI 1H-pcngo =500
3- (3, 4-di chl or o- benzenesul fonyl ) - 7- (4- met ¥I - pi perazin- |-yl)-1Hindol e;
3 (2-chl oro-benzenesul fonyl ) - 7-(4-met hyl -prperazin-1-yl)-1Hindole; 10
(3 Chl or o—-benzenesyl-f r\n\ll)} AL et} h\ll - nar_g?_l [} 1 \]I_'L_\[ 1H-i nhdol e
- (2, 4-di chl or o- benzenesul f onyl ) - ﬂQMPm yI pi perazin-1-yl) - | H|i mdol &
3-(3,5-dichloro-benzenesul fonyl)-7-(4-nethyl -piperazin-1-yl)-1Hli ndol &
7- (4- met hyl ) t r t zenesul f onyl})
- 1H i ndol e; B(}%%bﬂf&wghy@lgﬁﬁlg é?gg?kﬁglg zallz?%"lrlln(%?@ 1H i ndol e. I19'0has
been shown ttrat——conpounds—of —fornmotla—ttave good—affinitytothe5-HT6
receptor. Thé-(priePis @rb@ozq@suﬂ@gﬂéﬁomparayn(l Yblg-lﬂdt)]@orrpoundel 3.05
-Benzenes ulfonyl -7-pj oera2| n- l-yl-1H"indol e; 9. 28
3- Benzenesul haory tlh 193&@ At BavtT-Kdazb éib?'é)' e9 47
3-(4-Chl oroaegzeﬁ %I? ‘2/&1 g P ﬁ - %? peraghlln -1Hi ndol e§. 285
3-(4-114eth = =yt= — 7
7- Pi perazin ﬁ<4ﬁ1u@o(hﬂpz¢@ﬁlﬂml)shpfp@wmﬂ ~¥i- erwdglew 16 WD 02/ 098887| - 15
13 Decenber | 2005 PCT/ EP02105890 Com:)oundoKl 3-B
enzenesul f opylg.4s e(n% JBLY REERALN-Tl M—Jd)oe' H-i ndol €10. 0
3-(3,4-Dich orée en%ene Ffp% ﬁﬁl %I perazin- 1- yI 1H i ndol 9. 09 247
- 2-(7-Pi peragrm=t=yt=tHTrndote=3-sutT ungl = benzottirazote9705
© 3- (4- Fl uor ot betipwrast-tloh{d- Flﬂﬂlqu?éﬁhalz enzensshifonyl)-hHoindole37 9.45
:3-\Benzenesu fonyl-7-piperidin-4-yl-1Hindol e9. 47
- ' 4 3-(4-Fluoro-benzenesulfonyl)-1-methyl-7-piperazin-1-yl-1 H-indole 7.65
3-(2,3-Dichloro-phenylsulfanyl)-5-piperazin-1-yl-1H-indole 9.42
3-Benzenesulfonyl- I-isopropyl-5-piperazin-1-yl-1H-indole; 8.80
3 —(2,6-Dichloro-phenylsulfanyl)—5-p1'p.erazin- 1-yl-1H-indole; 9.31
3-Phenylsulfanyl-7-piperazin-1-yl-1H-indole 8.20
6-Piperazin-1-yl-3-(pyridine-2-sulfonyl)- 1H-indole; 8.09
3—(3-Chloro-benzenesulfonyl)-1—methyl-5-pipérazin~1-yl—lH—indole; 9.36
) 1-Methyl-5-piperazin-1-y1-3-(pyridine-2-sulfonyl)-1H-indole; 7.64
3-(3-Chloro-benzenesulfonyl)-7-piperidin-4-yl-1H-indole 9.11
3-(4-Fluoro-benzepesulfonyl)-7-(1-methyl-piperidin-4-yl)-1H-indole 7.80
3-(3,4-Dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole 9.40

5

Compounds of the present invention may be made by the methods depicted in the

Hlustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally are
either available from commercial suppliers, such as Aldrich Chemical Co., or are prepared
by methods known to those skilled in the art followm g procedures set forth in references




7-Piperazin- |-yl-3-(2-trifluoromethyl-benzenesul fonyl)-1Hindol e9. 45

3- (4- Fl uor o- benzenesul fonyl ) - 1- met hyl - 7- pi perazi n-1 -yl - 1Hpécadet 805 65

3- (2, 3- D chlpapausenyl sul fanyl ) - 5- pi perazi n-1-yl - 1Hi ndol e, o

3- Benzenesul f(%fr?yl if-i sopropyl - 5- pi perazin-1-yl-1Hi ndol e; 8.%§%?EP“2")°8)“

3- (2, 6-Di chl.oro-phenyl sul fanyl ) -5-pi perazit64 -yl -1 Hindol e; 9. 31

3- Phenyl sul fanyl - 7- pi perazi n-1-yl - 1H i ndol e8. 20

6- Pi perazi n- |55h agFiessyandiFias: oRengertto foy Oy garke Simtiois Wil60& Sons: New York, 1991,

-3- (3- Chl or o- besizgre Uk REMH) CH Cariohl LA broWia lddd ndel 6. 3

1- Met hyl - 5- pi@(ﬁr azip-. |-yl - 3:( S{ﬁ’it)d' ne- - g&ﬁ%ﬁ‘}ﬁ% ?%&?%Sg%ﬁng?g?@ﬁgm’ 989,

3-(3- Chl or o- bENSENR ST FImyPPlericpiabs rPd Prgamiafearperisrtiged Seas: New York, 1991,

3- (4- Fl uor o- Bésta@ees4bf Thy Followifglsymechy keapliDe sdhdinds dreithdreil ilndol £ B0

3-(3,4-Di c;ﬂ Qr Q1. b@:sr‘%qusgl for%lg? - 5- glg razi n- 1-yl - 1Hi ndol'e9. 40 Conpounds

of the present PR Yl RGP RGO -e-Pﬁ?e‘FFéP%ﬁi’@é’nd@dﬂtet%theﬁzqdhéﬂd

i | lustrati ve eyinthebiificetbastt oltess slrehes redicivh séitehd esGH-hedihakhomy nhdhe .
starting materj u .n_ preparing these conmpounds generally

are 5 eit hes{l’é’%gﬁ%? g(gﬁréé F O%Q%Ehn%‘r%? e %&%Bﬁ 'tBF‘g‘? &lé‘ﬁ‘éwr%@wl&?f%%éhem cal

Co., or are pg¥Pparted by met hods known to those skilled in the art follow ng
procedures set forth in references 13 Decenber 2005 WO 02/098857 '
PCT/ EP02/ 05890 18hssightinsmRicaigh end it iteeediates REdgent thefiorea@lgasthemes may

nt hesi sjn Wt : . l. -15: Rodd:..s Chem stry . of
?ar bon Coﬁ)vat?ﬁg%}ﬁ%i se\;&‘l i gcll%(%r#égd é%E% f%ﬂ%’gﬁggﬁgﬁ nIQUER | ng %Eml%d
Suppl enent al $¢ filirtioar datmiatioReayttilbngionVitiresnato oSy, ardetve YRe kSuch394terials may
Mal unes 1-40 -1 o i€ reacti,on. schenes are nere
P71 ustrat i ve oot Saners B U ek S LR IR Pt e sheel dare.

invention may be synthesized, and various nodifications to these synthetic
reaction schenes U@é’,‘is $reciiigd €o thedonirhty, the remtigneddserdbddheosin psdfelblgdalierplidae

art having ref i e tain i N, thi licati The
starting mat eri&g{ogﬁéérrlg E{rgsgu%nc{%gllr %&F Bt ag]g][%orfl g orgﬂh?‘ﬁte'? ﬁﬁgg%%t 5%9&3 FRHEs
may 15 preferably from about 0° C to about 125° C, and most preferably and conveniently at about

room (or ambient) temperature, e.g., about 20°C.

Scheme A

Scheme A describes methods of preparing piperazinyl indoles.

__ _ y _
) R* Hm—EN}— R R Rt . Re Rt CH
| e f :CHS a ! PN i :CHS h S N“CSH
—w  P-N N — PENOON :
' NO, \-‘—/ _ NO, \—!—/ NO
2

2

1 gio R0 3
re R
H, P-N N@Rz
—_—
| N
R10 R3

20 : 4a (R2and R® = H)




10 be isolated and purified if desired using conventional techniques,
including but not limted to filtration, distillation, 18Dysh&tbjogation,

chr omat og{y@nhxwsdnd the like. Such materials may be char agigpiz@dousi ng
conventional neans, including physical constants and spectral data. Unless
specified to the contrary, the reactlons okstri bed herein preferably t ake
pl ace at atnnsphengo pre ure o g% erat ure .range .from about C,to

about 150C, nore rﬂIHP UHES S BH'F OPTEtCH LR A2 P up %&henﬁ gyl

preferably apdsconye Qbﬁﬂtr{e)d 8t 2-aRaIMstituk QOIAIORE (&ﬂmz@dﬂd) Rt engepat ldr}ﬁote%tlﬁ

- about 20C_ Schéme A Scheme A descrjbes et hod reparing er.a
" indol es. 1 CyouRDpaphe rgpgrubengatoho Anthess 35 eﬁl Greamig é’%ﬁ%ﬁré?@%@‘fev\o

02/ 095857 PGFLRA2S, Qs ddd & H&%r&h@lésoﬁﬂ WF’@S@}J btk tftethivbtdlughe (2) is

pr ot ect ed pi peraziny goup on the eny r| n can be converted to

2- unsubst Bt uearlensedoMatr (MdY- drpethyifprRgmid ¢, dimqtiayls opr Bielut i argtal :grfﬁaﬁPtWa

t he Leingru i trhrsi i
Col 1ot ve USIRE. 7 BAgE S Sni | Bt er Seyel ser 55 10k (1084 Fhe "

or t ho- ni trotthelpemm(ezg msadéect@tﬁa@r@eldéwxrﬁo ing @i afior e Grlipmeno i Ay ey e
or diethyl a t%%educt éﬂcﬁ& ¥06K)Ekx§e(é$'ﬂﬁ§%{l?’c{1@ (4 R@Lﬁ@khamca@maﬁf&@ecm g

in-a suitabl VEen ﬁtl o) ciE)noesence of an a
am ne such awarjsyr mfahcthodestlcb anfdidyc oghnatlklylteansfwoh}f ptalipRE bY(C:h)‘:I}lCHI

Reducti on_of _t;he nltr 0sd I dR3:H) can be
- affect edqﬂ reduaﬁ ‘eetn %Egpﬁﬁh%gﬁg%c &g&s% lgfg{iéﬁz‘fl ydr ogenation, transfer
hydrogenatl on, or by chem cal 1o reducing agents such as titanium

; Tj1)l chloride, ironl&rotzitad 4rpipatazinyl Pribpedeeg fresipersafimyle Matdhotlsimerder
ecursors f 2 dofe s?rn%%glg an lbg' %aypcﬁﬁy nucleophilic displacement of a nitrobenzene with a

leaving group such as a halo or trifluoromethanesulfonyloxy with a suitably 1-protected
piperazine of general formula a, wherein P is a protecting group, as described in Synthesis,

15 1145 (1990) for displacement of 2-trifluoromethanesulfonyloxy nitrobenzene with 1-
benzylpiperazine. Other suitable protecting groups include N-tert-butoxycarbonyl (Boc),
carbobenzyloxy (Cbz), carbethoxy, acetyl, benzoyl, and formyl groups.

Alternatively, piperazine can be used in the displacement as described in J. Med.
Chem., 42, 4794 (1999) for the preparation of 1-(2-nitrophenyl)piperazine and the
20 resulting nitrophenyl piperazine can be protected by conventional methods such as by

treatment with di-tert-butyldicarbonate to afford the Boc derivative.

R2
Re R4 J\ Ro R4
/"\ H,C™ MgBr /.l..\
PN W — PN W Mg
NO, THF - — N
R‘IO
R10
4b (R2=CHy)
25 Piperazinylindoles or piperidinylindoles can also be prepared by the Bartoli indole

synthesis which is described in Tetrahedron Letters, 30, 2129 (1989). A suitably protected

2-piperazinyl or 2-piperidinyl nitrobenzene is treated with a vinyl Grignard reagent in THF




?

by
,gp'pot ect edlcper i vat
pre

iridole synthesis can be prepared by nucl eophilic displacenent of a
nitrobenzene with a |eaving group such as a halo or 13 December 2005
trifluoromgidgnessd;f onyl oxy with a suitably 1-protected piperazine of
general formula a, wherein P is a protecting group, as desd%’erlﬁpepd’zf"ﬁ”"
Synthesis, 15 1145. (1990) for displacenent 1®f

2-trifluoronet ha&esul f onyl oxy nitrobenzene with 1- benzyl pi perazine. Q her
sui tabl e prot ©ctliong Seongalei (4b) ine snglerstethutesindasubstiyited Balo)es, which are not
car bobenzyl oxya{1h2 ¥ 16T DRLAMBLY B AGE! zoul and . oryl  groups.

Al ternatively, pi pergzi ne can be Sgch sﬁmfﬁgg%‘?g%?rggaerﬁétwtgérﬂg%cri bed in
J. Med.” Chein., 42, 4794 (1999) for the preparation of

1- (2- ni trophenyl ) pfipeiaizykeddssccantrdsobe pespakad frgmnibierpheporiding peiathdde Gan

be protected Ry LRNVWERALI u treatment, W th .

di -tert-butyldicar bonat SE?%L 5#_%:]@&? b2 -%g% gte.h??/%{l? g8z S&QRIPIWLQ’E}?‘E@ desipntivg
4b (R2:g:Hg§ ﬁp;mpéﬁrlalzﬂewmmmésam Eﬂrmam;ilen%ﬂepmdﬁbmfmn e@@zixb}ﬂ)incﬁolg by
prepared by theBagtali, | : esks which.is. ggsc.i ed Jn_Tetrahedron
Letters, 30, 2129 (fg 9311.ﬁijl msfiﬁ’uletvg‘b&%ﬂp%‘FB\é@é@m%‘ﬁu %P&Eﬁ?ﬁy (bp4/15919.
2-piperizinyl nitrobenzene is treated with a vinyl Gignard reagent in THE

13 Decenb 2005 p; a - o.afford, t i ndol 4b
ina gie'ngﬁre s g%P%fﬁ%@ﬁgﬁ%gtf%{ Egg%ﬁ%%?é}%,m% P%%Hg?]:el%hgltace g@%ﬁl gﬁee(vi;

t he Lei ngrub ihed fiy ‘gﬁﬁ'f%égait@{l of Ar{ 4trarhstegrapivdrasin- 1 t)endobaindJK Patent
Pi per azi nyl i nggliestion®E ahsobe prepared fromthe correspondi ng am noi ndol e
reaction of the amno group with bis-chloroethylamne or a suitably

hve .5.thereof as .is well known in the art. For exanple, -
paration of 7-?&85 Bt é?@?{%%%ﬁ%?&{ﬁ R¥epRred frogpthasprregiondinghiramiotdolebn t h
bi s- chl or oet Rylladitmecatayzdd souplivgdviting W04/ Ho8tRd PRRSARZ kHoH ds PRl B5ersARe
al so be prepz(agggnmd)l[gaaﬁdjp- ni trophenyl acetonitriles as ,

Piperdinylindoles can be prepared by conversion of a suitably protected haloindole
to the lithio derivative, followed by condensation with a suitably protected 4-piperidone,
15 and subsequent dehydration and reduction of the olefin. '




~ - or heteroaryl thigl by Heans wel

descri bed for the preparation of 7-(4-carbethoxypiperazin-l-yl)indole in UK
Patent Application GB 2097790. 10 Pi perazinylindol es CamD&kﬁaxmmsprepared

fromthe gpghesReAdi ng bronoi ndol e by PaIIadlun}cataIyze (ﬁggﬂ BgoWi th a
suitably protected piperazine, such as Boc-pi perazi ne Buc é reactlon)
Pi perdi nyl i ndol es can be prepared by conveﬂgron of a SU|tany pr ot ect ed

hal oindole to the lithio derivative, faollowed by condensation with a

sui tably protected 4-piperidone, 15 anéﬁgﬁﬁ%gquent dehydrati on and

~ reduction of the olefin. WO 02/098857 -19 Schenme B 13 Decenber 2005

- PCT/ EPO2/ 0589%%@}?@&&@%&55&&%&%@&@%@ oaﬁ@p@ﬂ?o@&uﬁqwal of?, &KQmrul a

| wherein Rl R4 R1I0, and A are as defined

in the sunmaRy FofR's Re B mﬁ"‘i)ﬁ arges qefinediothe Shgngry of the IveRtigR( A S)2 1 s

3-Aryl- or 3-heteroaryl sulfanyl indoles of general Fornula (5), wherein P

is.a protecting.grogp and Wis - CH- or N e prepared by reactign of the

i ndol e sodi um sal't th an aryl or ter arygidisul fide a de~cr|aéﬁ in

Synt hesis 48Q._( |_ar N%@tero f flg?S are co : .
y prqm@{ed pdl gryl

avai l abl e or ca

kno to ghd$e skilled |n qrtH to
Renoval of the progecting group (P) r & t h pi per azi ne or pl%erlélne of
- general Formula (5) under stan d conditions can afford conpounds of
- Formula (12). 13 Decenber 2005

e

' R Rf -A - Re Q
. _ 0=8 o=s~A
) R { L
. P-N w R2 H-N w A R2
. _ . \_i_/ ﬁ \ l / H

R0 6 R0 .
l Q
gt Q o Ré %
R A 0=5-A
PN W N e RE—N W H—pe
- N !
o - 8 Ak g0 10
R4
Re O=g—~A l f oms-a
‘H=N W N 2 — e RB—N K2
AN l ) N \ ! b N\
R10 g Al Eyie 11 Ak
5 3-Aryl- or 3-heteroaryl sulfanyl indoles of general Formula (5), wherein P is a

protecting group and W is —CH- or N, are prepared by reaction of the indole sodium salt
with an aryl or a heteroaryl disulfide as described in Synthesis 480 (1988). Aryl or
' heferoaryi disulfides are commercially available or can be easily prepared by oxidation of

the corresponding aryl or heteroaryl thiol by means well known to those skilled in the art.

10 Removal of the protecting group (P) from the piperazine or piperidine of general

Formula (5) under standard conditions can afford compbunds of Formula (12).




|

f

WO 02/ 098857 PCT/ EPO2/ 051390 -20 Oxidation of the aryl or heteroaryl

sul fanyl group to the aryl or heteroaryl sulfonyl group3®ambd@os

acconpl i SI\QSO h%@%f“ sui tabl e oxi di zi ng agent such as potassium o

per oxynmonosul fat e (OxoneTM), 3-chl or oper oxybenzoi ¢ acid, pEFYEEYYE3Yci d,
hydr ogen. peroxi de, ozone and the like. Fgow || be appreciated that with
sone of these oxidizing 5 agents oxidation of the piperazinyl nitrogen may
al so occur to givexidrsioN-abthaeryl dnhéttress! sulfssgisgronpdoicid opl @fhdtdieaddt otfode

back to the parent_piperazine,qf .gengral Farnqula .;6) can be effected with
a suitable ré%l-i ﬁagaggn?&gﬁ%ﬁ&fg ﬁK/‘ roageSHR?bggt a’PgFRDé% WU 8thaﬂt9i GRjassiam

~ tri phenyl phogptuspmonosilfatee (Dkdree" Re fuiakomfotybenmioteny, i pgagtio uRid, Riydis @

~ the piperazi [, piperi di glr. eneral. to Farmyl (8%IS acc lished
under sta-ndauB gmgféiﬁﬁfj??n@n%rfcpg}?e .ﬂfegcﬂe@a%eea%ﬁre?ﬁtggégﬁt tBLFBHEyOf? %ft%ﬁ?mg
- with a strsonggemtd dkidatidn afStht pigerasmid atedges thay AsBodcald 8ive She/ Nl SUCR BSse
~ ~dichl oronet hane or

hy.d | qric.acid i i tabl e sol t h ter,
cthanol or . obhy *ation BEhea ke Pac R DPUgERe PR e RaTAL 019 Con B

| - Subst i tut edffatesd wathi wesiieblegadatal ferMihér (8)hydbenel it h§daBedliyl
group, are F}i‘fl‘%r elggr eg.by ltﬁéjﬂ?ti on of the sodiumsalt of the’ pafent
i ndol e of ge freor Z’(“g) $ a suitable al kyl ati ng agent such as an

-al kyl halide or sulfanate in a suitable solvent such as tetrahydrofuran or

DVF, to afford coRpaundofohe peaedtiak sharp ) ardf)the PRl dt0010bipSAIRO WA Esh 2l

general Farmul a '§7L ar 9{3 \f"lél[ph a car boxygl deh_¥,de under reductive '

ami nat i onwcg}r::%ﬁr’% 1% Q) 18 ArFORtH ?ﬁ%‘%fﬁ"bé‘iﬁﬂ% COBJILgRS: 421\ Cleauagsd e/ BPgeroup by
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1-Substituted derivatives of general Formula (8), wherein Alk is an alkyl group, are
15 prepared by alkylation of the sodium salt of the parent indole of general Formula (6) with a
suitable alkylating agent such as an alkyl halide or sulfonate in a suitable solvent such as

tetrahydrofuran or DMF, to afford compounds of general Formula (9).

Coupling of compounds of general Formula (7) or (9) with a carboxyaldehyde
under reductive amination conditions can afford compounds (10) or (11) respectively,

20 wherein R%is Ci-10-alkyl group.
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Nitrobenzenes of formula 14 can be prepared from nitrobenzenes of formula 13, -
) with a halomethane derivative such as halomethanesulfonyl benzene, halomethanesulfinyl
benzene or halomethanesulfanyl benzene in the presence of a strong base such as
potassium tert-butoxide, sodium hydroxyde, lithium hydroxyde, or sodiummethoxide, in a
10 suitable solvent such as THF. Nucleophilic displacement of the nitrobenzene of formula
14 with a leaving group L, such as a halo group, with a 1- alkylp1peraz1ne can afford a
nitrobenzene compound of formula 15. Reduction of the nitro group by a variety of
methods well known in the art, such as catalytic hydrogenation, preferably in the presence
of Pearlman’s catalyst (Palladium hydroxyde) in a suitable solvent such as THF can afford
15  an amine of formula 16. Addition of an ortho ester of general formula R*C(OR); wherein
R is an atkyl group and R? is hydrogen or alkyl, in the presence of an acid such p-
toluenesulfomc acid, followed by cychzanon can afford an indole of formula 18, wherem
? is hydrogen or alkyl.




Ris an alkyl group and R2 is hydrogen or alkyl, in the presence of an acid
such p toluenesul fonic acid, followed by cyclization Car13®fecfeﬁ|5éi|2@33 in dole

of fornul a R2 is hydrogen or al kyl. 13 Decenber 200
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The present invention includes pharmaceutical compositions comprising at least one
compound of the present invention, or an individual isomer, racemic or non-racemic |
- mixture of isomers or a pharmaceutically acceptable salt or solvate thereof, together with at-
least one pharmacentically écceptable carrier, and optionally other therapeutic and/or

20 prophylactic ingredients.

In general, the compounds of the present invention will be adminiétercd ina

| ) ‘ therapeutically effective amount by any of the accepted modes of administration for agents

| that serve similar utilities. Suitable dosage rahges are typically 1-500 mg daily, preferably
1-100 mg daily, and most preferably 1-30 mg daily, depending upon numerous factors

25 such as the severity of the disease to be treated, the age and relative health of the subject,
the potency of the compound used, the route and form of administration, the indication
towards which the administration is directed, and the preferences and experience of the
medical practitioner involved. One of ordinary skill in the art of treating such diseases will
be able, without undue experimentation and in reliance upon personal knowledge and the

30  disclosure of this Application, to ascertain a therapeutically effective amount of the

compounds of the present invention for a given disease.

In general, compounds of the present invention will be administered as
pharmaceutical formulations including those suitable for oral (including buccal and sub-

lingual), rectal, nasal, topical, pulmonary, vaginal, or parenteral (including intramuscular,
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par ent er al usut 0.01 to about one hundred (100) milligrams, per tablet, are accordingly suitable

representative unit dosage forms.

The compounds of the present invention may be formulated in a wide variety of oral
20 administration dosage forms. The pharmaceutical compositions and dosage forms may
comprise a compound or compounds of the present invention or pharmaceuﬁcally
) ~ acceptable salts thereof as the active component. The pharmaceutically acceptable carriers
may be either solid or liquid. Solid form preparations include powders, tablets, pills,
capsules, cachets, suppositories, and dispersible granules. A solid carrier may be one or
25  more substances which may also act as diluents, flavouring agents, solubilizers, lubricants,
suspending agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material. In powders, the carrier generally is a finely divided solid which is a mixture with
- the finely divided active component. In tablets, the active component generally is mixed
with the carrier having the necessary binding capacity in suitable proportions and
' 30 compacted in the shape and size desired. The powders and tablets preferably contain from
about one (1) to about seventy (70) percent of the active compound. Suitable carriers
include but are not limited to magnesium carbonate, magnesium stearate, talc, sugar,
| lactose, pectin, dextrin, starch, gelatine, tragacanth, methylceliulosé, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term

35 “preparation” is intended to include the formulation of the active compound with
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in addition to the actwe component co orants, flavours, stabilisers, buffers, arnﬁmal and

_ natural sweeteners, dispersants, thickeners, solubilizing agents, and the like.

The compounds of the present invention may be formulated for parenteral
administration (e.g., by injection, for example bolus injection or continuous mmfusion) and
20 may be presented in unit dose form in ampoules, pre-filled syringes, small volume infusion
or in multi-dose containers with an added preservative. The compositions may take such
_ ) forms as suspensions, solutions; or emulsions in oily or aqueous vehicles, for example
solutions in aqueous polyethylene glycol. Examples of oily or nenaqueous carriers,
diluents, solvents or vehicles include propylene glycol, polyethylene glycol, vegetable oils
25 {e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may contain
formulatory agents such as preserving, wetting, emulsifying or suspending, stabilising
and/or dispersing agents. Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by lyophilisation from solution for

constitution before use with a suitable vehicle, e.g,, sterile, pyrogen-free water.

30 The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal patch.
Ointments and creams may, for example, be formulated with an aqueous or oily base with
the addition of suitable thickening and/or gelling agents. Lotions may be formulated with
an aqueous or oily base and will in general also containing one or more emulsifying agents,

35 stabilising agents, dispersing agents, suspending agents, thickening agents, or colouring
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20  of a metering atomising spray pump.

. ) ' The compounds of the present invention may be formulated for aerosol
administration, particularly to the respiratory tract and including intranasal
administration. The compound will generally have a small particle size for example of the
order of five (5) microns or less. Such a particle size may be obtained by means known in

25  the art, for example by micronization. The active ingredient is provided in a pressurized
pack with a suitable propellant such as a chlorofluorocarbon (CFC), for example,
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, or
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a
surfactant such as lecithin. The dose of drug may be controlled by a metered valve.

30 A]ternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP).

The powder carrier will form a gel in the nasal cavity. The powder composition may be




35 stabilising agents, dispersing agents, suspending agents, thickening
agents, or colouring 13 Decenber 2005 WO 02/098457 PCThEPQ2ARER0P - 25
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15  the preparation is subdivided into unit doses containing appropriate quantities of the
| ~active component. The unit dosage form can be a packaged preparation, the package
 containing discrete quantities of preparation, such as packeted tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet,

or lozenge itself, or it can be the appropriate number of any of these in packaged form.

_ 2 - Other suitable pharmaceutical carriers and their formulations are described in

' ) Remington: The Science and Practice of Pharmacy 1995, edited b}f E. W. Martin, Mack
b Publishing Company, 19® edition, Easton, Pennsylvania. Representative pharmacentical
formulations containing a compound of the present invention are described in

Examples 8-14.

25 EXAMPLES

The following preparations and examples are given to enable those skilled in the art
to more clear]ly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.
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pack with a suitable propellant such as a chlorofluorocarbon (CFC), for
exanpl e, dichlorodifluoronethane, trichl orofl uoronet hangpedober 2005

di chl or ot afypabhssge-oet hane, or carbon dioxide or other suijapkg@3sy The
aerosol may conveniently also contain a surfactant such as lecithin. The
dose of drug maybe controlled by a net er ed-2fal ve. 30 Al ternatively the
active ingredients nay be provided in a formof a dry powder, for exanple
a powder m x of the compound in a suitable powder base such as | actose, '
starch, starch derivatives such as“g%ggo ropyl met hyl cel | ul ose and

pol yvi nyI pyrrolidine (PVP). The powdet=catitesr will forma gel in the
nasal cavity. The powder conposition may be 13 Decenber 2005 WO 02/098857

PCT/ EP02/ 05890 - - 26 t d | |
cartridges of ., bel b TAE S bl SRF el e G BT Pihaer naybe

-admni stered by neans of an inhaler. Wen desired, formnulations can be

prepared with enteric coatings adapted f sustained or controlled rel ease
adm njstration of the active ingredient or - wanpl e, the 5 conpounds of
t he present invention can be fornul ate Wt ansdermal or subcut aneous drug

delivery devices. These delivery systensnyare advant ageous when sustai ned
rel ease of the conpound is necessary a% ﬁhen patient conpliance with a _
treatment reginmen is crucial. Conpounds™j ransdermal delivery systens are
frequently attached to an skin- adheswg\ i d support. The conpound of
interest can also be to conbined with & péh trat| on enhancer, e.g., Azone
(1-dodecyl azacycl ohept an-2-one). Sustai ned rel ease delivery systens are
f;iﬂserted subsuwbaneously into the subdernmal |ayer by surgery or injection.
The subdernmal 1nplants encapsulate the conpound in a |ipid soluble-
dalilepol yner, e.g.,

- preferably in unit
dosage forns. I'n such form 15 the preparatl on is subdivided into unit
doses contai ni ng approp e, qu&rgl ties ofcd he active conponent. The unit
dosage form can be a p@ed pr_épé.r athe package containing discrete
quantities of preparation, Much as packgt exb.t abl ets, capsules, and powders
in vials or anpoul es. Aloé*o, the unit dogécg‘é‘a'form can be a capsul e, tablet,
cachet,

nmenbr ane, e.gq..

hi_odegr

A solution of 3-methyi-2-nitrophenol (15.3 g, 100 mmol) in 200 mL of
dichloromethane and 42 mL of triethylamine was cooled to —30 °C and
10 ‘triﬂuoromethanelsulfonic anhydride (21 rnL; 125 mmol} was slowly added. After 15 min
the mixture was washed with saturated aqueous sodium bicarbonate and brine, dried, and
- evaporated to a dark oil. Silica gel chromatography (10% ethyl acetate-hexane) afforded
B } E - 26.7 g of trifluoromethanesulfonic acid 3-methyl-2-nitrophenyl ester as a colorless oil.

Step 2:

15

4-(3-Methyl-2-nitrophenvl)-piperazine-1-carboxvlic acid tert-butvl ester

(J ok,
CH, s} OJV @
e NO,
NO, N
0S0,CF, _ [ j
N
o~




or lozenge itself, or it can be the appropriate nunber of any of these in
packaged form 20 O her suitable pharnmaceutical carri er 33 pa@mbdaeoos

formul ati are described in. Rem ngton: The Science and Practice of

Phar nacy %ﬁ@gg“gﬁﬂted by E. W Martin, Mack Publishing CoRpHR}I20i&Ph
edition, Easton, Pennsylvania. Representatp®e pharmaceutical formulations
contai ning a conpound of the present invention are described in Exanples
8-14. . 25 EXAMPLESudivendtbddesnifongc uiepanahjlansittipheayariel €5.24, 93 8invab)! o

enabl e those skilled i.n the art. cl early, understand and to pragtice
" the present Fen”{(/%]ﬁtf)%ﬁ?boﬁgf Pgﬁ%‘ﬂfeé%n%ngﬁgénm@@r?é’id&élf’gﬁ{aggw %@fﬁ&owo édpe
01;] t he{c i nvenitoml df atetomitdle wankedoal t}itgie't h.‘éﬂﬂls[tﬂila%g M.eT/B?%ixtﬁW@%@ﬁ&mﬁwayeﬁ i1
t hereof. 30 13 Dec. r. 200 02/ 098857 PCT/ EP02/ () 5890 -27 PREPARATI ON
1 4-(1H | ndor@%@f%q?%%éﬁﬁa??rﬁ\ég@ea@%m F@le&cfg‘f F@F%Wbi}t’%ﬁhe%‘é’ftgﬁqwow C5
Step 1: NsTrihhuehembyianekuntionine, dsidast mFbraJeec{Z.-Fuﬁﬂcgu&eﬁy Lliesker OH
- CF3S™2 CH3 O%%O% NO%ACS‘QI %lon of _3- mesh -2-ni trophenol (15.3 g, 100
mmol) in 200° mpfography (10% ethyl acetate-hexane} afforded 11 g of 4—(S-methyl-z-mtrpphenyl)—

piperazine-1-carboxylic acid terz-butyl ester as a golden solid, m.p. 101-102 °C.

~ Step 3:

4-(1H-Indol-7-vl)-piperazine- 1-carboxvlic acid tert-butyl ester

G |
@ECHS ~on, N
NO, Q\/N: e @EQV
N N . N
® o ®
OJ\OJV oJ\o OJ\O

10 , 19

A solution of 4-(3-methyl-2-nitrophenyl)- piperazine-1-carboxylic acid tert-butyl ester
(10 g, 31 mmol), N,N-dimethylformamide dimethyl acetal (13.2 mL, 100 mmol) and
pyrrolidine (4 mL, 50 mmol) in 45 mL of DMF was heated under reflux for 20 h. The
mixture was concentrated in vacuo and the residue was partitioned between ethyl acetate
o 15 and water. The ethyl acetate was dried and evaporated. The residue was hydrogenated in
} : 200 mL of THF containing 25 g of 10% Pd-C at 50 psi for 6 h. The mixture was filtered,
concentrated in vacuo, and paftitioned between ethyl acetate and aqueous HCl. The ethyl -
‘acetate was washed with brine, dried and evaporated. Silica gel chromatography (10 %
ethyl acetate-hexane) afforded 2.5 g of 4-( 1H-Indol-7-yl)-piperazine-1-carboxylic acid tert-
20 butyl ester (19) as a white solid, m.p. 150-151 °C.

PREPARATION 2

4~(1H-indol-5-yl)-piperazine-1-carboxylic acid tert-butyl ester




di chl oronet hane and 42 niL of triethylam ne was cooled to -30 C and 10
trifluoronethanesul fonic anhydride (21 nmi, 125 nmol) was3®kemnby 2@dded.

Af ter xture was washed with saturated aqueo
blcarbonaS%ggﬁgggﬁrhe dried, and evaporated to a dark oi Cﬁ@ﬁ#ﬁ%&"ge

chr omat ogr aphy (10% et hyl acet at e- hexane) -afforded 26.7 g of
trifluoronethanesul fonic acid 3-nethyl-2-nitrophenyl ester as a colorless
oil. Step 2:5k$14-.(3-thhyl-2-nitropheny|)-rip erazine-|l .carboxylic acid
tent-butyl ester H NENCH3 CH3 ~ O r'o 13 Decenber 2005 WO 02/ 098857
PCT/ EPO2/ 058 Tni ) . 3; / ni t rophenyl
ester (26.7 ERERGIR . ; rbor lesr(17 g, 91.3
nmol ) and trlethylanlne (14 nL 100 nnDI) in 250 nL of acetonitrile was
"heat ed under reflux for 25 h. ThE xture was concentrated in vacuo,
diluted with water -and extracted Qflh etheo The et her was washed with
~aqueous 5 ammoni um hydrrxidecand,4g ne d;&and evaporated. Purification
by silica gel chronmatogiaphy (10%-sethyl acetaie-hexane) afforded 11 g of
4- (3- et hyl - 2- ni t ropheny! )~ ¥:per azi ne- I-carboig;;ﬁ acid tent-butyl ester
as a golden solid, mp. 101 102 C. Step 3: 4- 1HF newl -7-vl - |
erazine-l-carbo lic acid tert-bu | ester 10 19 A solution of

4-( 3- nethyl itrop razi ne cid tert-hu ester

(109, b igERE Stk RGP RERE L ilmae amaDef e Py o kB S,
and 5 (3.35g 18 mmol) and potassium carbonate (2.76 g, 20 mmol) in 7 mL of DMSO was

) stirred and heated at 100 °C for 2 h. Water (40 mL) and hexane (30 mL) were added and

the bright yellow precipitate was collected, washed with water and hexane, and dried in

- vacuo to afford 4.9 g of 4-(3-methyl-4-nitrophenyl)-piperazine-1-carboxylic acid tert-butyl
ester, m.p. 145-146 °C.

10 Step2

4-(1H-Indol-5-yl)-piperazine-1-carboxylic acid tert-butyl ester

ﬁ\O’lLN/\l >Lo N CH

Yo Ve Yy

A solution of 4-(3-methyl-4-nitrophenyl)-piperazine- 1-carboxylic acid tert-butyl
ester_ (4.3 g, 13.5 mmol), N,N-dimethylformamide dimethyl acetal (2.12 ml, 16 mmol}
15 and pyrrolidine (1.3 mL, 16 mmol) in 15 mL of DMF was heated at 110 °C for 3 h.
 Additional N,N-dimethylformamide dimethyl acetal (0.7 mL, 5 mmo!) and pyrrolidine
(0.42 mL, 5 mmol) were added and heating at 110 °C was continued for 15 h. The mixture
was concentrated in vacuo, taken into 50 mL of ethanol, and slowly added to a hot (just
below boiling) solution of 50 mL of ethanol containing 2 mL of water and 1 g of 10% Pd-C
20 and ammonium formate (4.4 g, 70 mmol). After the addition was complete the mixture
was heated under reflux for 10 min. The mixture was filtered, concentrated in vacuo; and
partitioned between ether and aqueous sodium carbonate. The ether was washed with
water and brine, dried (magnesium sulfate) and evaporated. Silica gel chromatography (20
% ethyl acetate-hexane) afforded 3 g of 4-(1H-indol-5-yl)-piperazine-1- carbotyhc acid
25 tert-butyl ester {20) asa thick oil.




~ CNN p H3 0~10'~ OxN ~~ BNy G mi xt ur 8 5-fl ‘
16.4 mmol ), 1-tert- butoxyonl p| pec?a2| ne ~18 mmol) and
pot assi um car bonat e (2 76 n ?‘ni of DNBQLﬁt stirred and
0

pyrrolidine (4 nL, 50 mmol) in 45 nL of DMpr was heated under reflux for 20
h. The mxture was concentrated in vacuo and the resi duepswasheppsi ti oned
bet ween et} ﬂIjZ?tBQ‘} ate is and water. The ethyl acetate was dried and

evapor at ed. he 1esi due was hydrogenated in 200 nL of THEFSIATFARATSY 2. 5 g
of 10% Pd-C at 50 psi for 6 h. The mxture-3s filtered, concentrated in
vacua, and partl t| oned bet vveen et hyl acetate and aqueous HC . The et hyl
acet at e was .\wal&IBeLivg e, Prparetdormanfi-¢Vddadelt 28])-Shéragiae dedarboxvlic acid
chronatograpn%T lékmevﬂ I acet at e- hexane) afforded 2.5 g

of 4- (1H I ndol™-7-y zine-1-carboxylic acid tent 20 butyl ester (19)
as a white solid, mp. 150-151 C. PREPARATI ON 2

4- (I Hindol - 5- yI) pi perazine-1|-carboxyljc acid tert- butyI ester 13 Decenber

2005 WO 02/098857 P. CT/ EPO2/ 03890 29 [iip 1:.

4- (3- Met hyl - 4- ni tropheny) - p| pera2| ne_ boxyl i c idtert-butyl ester H
E—nitrotol uene (2 m,

e r-g

added and

heated at 100 C for 2. 0 nL) an hexane (3
g hexane,

the bright yell ow preC| pltat coIIect@d" washed with wa

and dried in vacuo to afford 9 g of o0
4- ( 3- et hyl - 4- ni trophenyl ) - pi pera2| ne-1-carboxylic acid tent- butyI ester,
mp. 145-146 C. 1o Step 2 4-(1H I ndol -5-yl)-pi perazine-|-carboxylic acid

tert-butyl ester A0mbturd o6 t@DMOH-tripropylsilanyl- 1 H-indole (9 g, 25.5 mmol), 1-ters-

' i.) 5  butoxycarbonyl piperazine (5 g, 27 mmol), palladium acetate (0.3 g, 1.3 mmol), tri-tert-

butyl phosphine (0.263 g, 1.3 mmol) and sodium tert-butoxide (3.65 g, 38 mmol) in 75 mL
xylene was heated at 110° for 2 h. The reaction mixture was diluted with 200 mL 50% ethyl
ether/hexane and the mixture was filtered through a pad of silica gel. Enough 10% ethyl
acetate/hexane was used to elute 4-(1-triisopropylsilanyl- 1H-indol-5-yl)-piperazine-1-

10 carboxylic acid tert-butyl ester (11.7 g) which was recovered as a light brown heavy syrup
by concentrating the eluate under reduced pressure.

To a solution of 4-(1-triisopropylsilanyl- 1H-indol-5-yl)- piperazine-1-carboxylic acid
tert-butyl ester (11.7 g, 25 mmol) in 150 mL THF was added 26 ml 1.0 M
| tetrabutylammonium fluoride in THF. After 2 h at room temperature, the solution was
15 concentrated under reduced pressure and the residue was partitioned between 100 mL
_ ethyl ether and 20 mL saturated sodium bicarbonate. The organic phase- was washed with
} - 20 mL water, 10 mL saturated sodium chloride, dried (magnesium sulfate) and
concentrated under reduced pressure. The residue was subjected to column
chromatography over silica gel eluting with 20% ethyl acetate/hexane affording 7 g 4-(1H-
20 indol-5- yl)-pxperazme 1- carboxyhc acid tert-butyl ester (20).

PREPARATION 3

4-(2-Methyl- 1H-indol-7-y1)-piperazine-1-carboxylic acid tert-butyl ester

O, .5 O
el — ()
o O’k\ oé‘o’{\
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| ~N CH, --~r N.CH3 NO2 A solution "
- of 4- (3- et hyl - 4-ni t rophenyl ) - pi perazi ne-1-carboxyl i ¢ acispicanter nigs yl
ester- (4. 3wl g2kds7mmol ), N, N-di et hyl f or mam de di net hyl aﬁﬁ@@l’&é{ﬁ*ﬁ#ﬁ m.,
16 mmol) is and pyrrolidine (1.3 nL, 16 mmol) in 15 nL of ““heat ed
at 110 C for 3 h. Additional N, N-dirnethyl{dranm de di nethyl acetal (0.7
m., 5 mmol) and pyrrolidine (0.42 nL, 5 mmol) were added and heating at
110 C was cont i nUECPTPBFRYI Biagnesha braRidg (234 maof 8 fddnbluivedn THE atusmdipken
into 50 nmL ofy.&t sl ed a.hot. (just.  below bqiling).
sol ution of 5%%?1_ o?kag% gﬁél4gg§¥%1|%%|gﬂ§ f%'?ﬁlm%‘?p Rﬁ&%ﬁ-rpla%@&e-&caﬁﬁ PoHl C
20 and ammonifemtiugr eete(104, 39 HmdPinBmInL oATHERnd Ag: RGdihi RSy SANPLELE
. the mxture _\Q{ﬁg ;[reagoed_un er reflux for 10 rain. The mxture was filtered,
" concentrated TH vacld! TikdSaiyatediagrenisensaeniearchbotidrwanddedarebtie nsatireim
car bonat e. s Thgs \é@ﬁ,{l i t - » brin dried, ( nagnesi um
sul fate) and evgggfﬁ%%ﬁ?hSi I i%gta\é\éélﬂéehe%%%&%ﬁ e)}f‘f%wé{eﬁﬁd grm‘g%md
acet at e- hexat#)danfsgHeeharsl eyapprased( Silica gohsGratoyraphp@er thet dce@ar RaXY)i C
acid 25 tert | thick.oil. 13 cepber, 2005
02/ 098837 -. 9??%%%%%% éﬁaégehﬁ?@? %ﬁ?'@@’”&%ﬁ?@@ﬁ%ﬁ@’ﬁ’#@ &Qgéfff%gﬁ%ﬁtﬂ-
I H I ndol . - 5- (Rl)-asiangilamiagsesped, McSbo |ic acid tent-butyl ester (20) TBAF A
m xture of 5-brono-|-triisopropylsilanyl-IHindole (9 g, 25.5 mmol),
1-tert- butoxycarbonyl piperazine (S'E(%&_PMBI A pal | adi um acetate (0.3 g,
1.3 mmol ), tri-tert- butyl phosphine . ——1=3 mmol ) and sodi um
tert-butoxide (3.65 g, 38 nmml) in 75 nL xylene was heated at 110 for 2 h.
The reactifon i xture vaslAindalEeylivpiperidDe- rtarbofpltabid rerretitdresiexane and
thHe m xture was filtered through a pad of silica gel. Enough 10% et hyl '
- acetat e/ hexane was used to elute 4- (1
-triisopropylsilanyl-IHindol-5-yl)-npi { nﬁ-l 10 carboxylic acid
tert-butyl ester (11.7 g) which was re d as a light brown heavy syrup
. : H

O)N\O%

Step 1:

4-Hydroxy-4-( 1H-indol-7-yl)-piperidine-1-carboxylic acid tert-butyl ester

..... , ‘ - 1 n-Buli N
. . . N g HO ﬁ
H ) N-boc

.
—}-o

15 To a solution of 7-bromoindole (400 mg, 2.04 mmol) in THF {20 mL) under an
argon atmosphere and cooled to -78 °C was added n-butyllithium (3.1 mL, 2.0M, 6.1
mmol) dropwise. The reaction was stirred at —78 °C for 15 minutes then warmed to 5 °C
and maintained for 30 minutes. The reaction was cooled back to -78 °Cand 4-oxo-
piperidine-1-carboxylic acid tert-butyl ester ( 813 mg, 4.08 mmol) was added dropwise in

20 THF (5 mL). The reaction was allowed to-come to room temperature and stirred for 1 h.
The reaction was quenched with water (15 mL) and extracted with EtOAc (3x20 mL).
. The combined acetate layers were washed with brine, dried over MgSOy and filtered. The

filtrate was concentrated in vacuo and chromatographed on silica eluting with 20% acetone




by concentrating the eluate under reduced pressure. To a solution of 4- (1
-triisopropylsilanyl- |Hindol-5-yl)-piperazine- | -carhorykhgr ansd
tert-butyl ester (11.7 g, 25 mmol) in 150 nL THE was added 26 rnL 1.0 M

t et r abut yI"SPAH#BHFYm fl uoride in THE After 2 h at room t enPEFEPRES90t he
solution was 15 concentrated under reduced3pressure and the residue was
partitioned between 100 nL ethyl ether and 20 niL saturated sodi um

bi car bonat e. iThexageganifforg#dydrongsst- w&m&wmﬁp}: #ﬁﬁdﬁie MWedrBbucylid Qcilllers-butyl
sat ur at ed soggqughﬁ%e gﬁlgéggﬁé(nagne5|un1su and concentrated

~under reduced pressure ue was subjected to colum chr omat ogr aphy
over silica gel eluting with 20% et hyl acetate/hexane affording 7 g 4-(1H
20 i ndol - 5- yBlepgk per azi ne-| - carboxylic acid tent--butyl ester (20).

PREPARATI ON 3 4-(2-Methyl -1 . Hi ndoI 7- yI) p| per azi ne- 1-carboxylic acid
tent - butyl eslfr , i 200? WO 02/ 098857

PCT/ EPO2/ 05890 -31 ' SgTes HEES ESHL5 M
solution in THF) 117 rrm)l) was sI ovay added to a -40 C solution of-

PRV L -

4- (4-nitrophenyl) - pi per adj - carboxylic tert-butyl ester (12 g, 39
mmol) in 200 nL of THF a resul ting twre. was stirred at -40 C for
20 mn. Saturated aqueouwm mﬁ)ni um chl ori d§ was added and the nixture s was
extracted with ethyl acet " The_'extrac s washed with water and brine,

dried (sodiumsulfate) a evapor at ed. |+#ca gel chronatography (20%
~ethyl acetat e-hexane) ff,bbded 4.8 g of o :
4-(2-methyl -1 H i ndol- 7-ytP- pi peradi ne. rboxylic acid tert-butyl ester
(21) as ah oil, mass spec, M' 315. PREPA TION 4 10
- 4<(1HIndol -7-yl)-piperidine-1-carboxylic acid tert-butyl ester
: : To a solution of 4-hydroxy-4-(1H-indol-7-yl)-piperidine-1-carboxylic acid tert-
butyl ester (117 mg, 0.37 mmol) in pyridine (5 mL) was added POCl; (70 uL, 0.74 mmal)
in a single portion. The reaction was stirred for 24 h, quenched with the slow addition of
water (10 mL) and extracted with EtOAc (3 x 10 mL). The combined acetate layers were
10, washed with brine, dried (MgSO,) and concentrated to afford 4-(1H-indol-7-y1)-3,6-

dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester as a light yellow oil (100 mg).

Step 3:

4-(1H-Indol-7-yl)-piperidine- 1-carboxvylic acid fert-butyl ester

}=0
‘}"0 . ° 2
15 To a solution of 4-(1H—indol-7—yi).-3,6—dihydro—2H—pyridine-1-carboxylic acid tert-

butyl ester (100 mg) in EtOH (20 mL) was added 10% Pd/C (20 mg). The reaction was
Placed on a Parr shaker at 55 psi H; for 24 h. The reaction was filtered through Celite™
and concentrated to afford 4-(1H-indol-7-yl)-piperidine- 1-carboxylic acid fert-butyl ester
(22) as a clear oil (78 mg).

20




Step 1: 4-Hydroxy-4-(1H1ndol-7 _yI)-piperidine-l-cafboxylic acid
tert-butyl ester 15 To a solution of 7-brornoindole (40Q3M8emier@4bsr N0l ) in
THF (20 mLyvd'eipkssan argon at nosphere and cooled to -78 C [
n-butyllithiun1(3ﬁ1 m., 2.0M 6.1 mmol) dropw se. The reaé%ﬁ@ﬁgaggaétirred
at -78 C for 15 minutes then warnmed to 5 G.33and mai.ntai ned for 30 m nutes.
The reaction was cool ed back to -78 C and 4-oxo- piperidine-|-carboxylic
acid tert-butyl ester (313 ng, 4.08 nmoEXAMBE.Eddded dropwise in 20 THF (5
m.). The reaction was allowed to cone to roomtenperature and stirred for 1
h. The reaction was quenchedsWzthewad S 7(JiBeth).- f0d, gxt hacted with Et OAc
(3 x 20 nL). . The conbi ned acetateslay rs:%g?e magﬁgéﬁ§ﬁgﬁﬁbrine, dried
over MO and filtered. The filtrate was concentrated in vacua and

chromat ographed on silica eluting with 20%acetoQe 13 Decenber 2005 WO °

02/ 098857 PCT/ EP02105390 -32 in hexanes d;(%d

4- hydr oxy-4-(I'Hindol - 7-yl ) -pi peridine-] -carboxylic acid tent-butyl ester

as a white foam (520 ng). Step 2: 4-( oh-?- 1 -3 6-dih dro-2H
~fdine-l-earbo lic acid tent-bu 1 este a sol ution of

4- hydr oxy-4- (| Hindol - 7-yl) - pi peri di nedl -garboxylic acid tert- butyl ester
(117 ng, 0.37 mol) in pyridine (5 z F;ras added POC13 (70 L, 0.74 mmol)

- in asingle portion. The reaction was stjrred for 24 h, quenched with the .

slow addition. of water (10 nL) and eXtracted with EtOAc (3 x 10 rnL). The
“conbi ned acetate |ayers were 10. washed with brine, dried (MgSO4) and
concentrated to afford 4-(1Hindol-7-yl)-3,6-
;dhhydro-ZH-pg{i?jne-I-carboxyIic acid tert-butyl ester as a light yell ow
‘oil (100 ng) >*Btep 3: 4( - 1HIndol--7- | - i eridine-l-carbo lic acid
tert-bu Tl ester 0 15 To a sol ution of '

4- (1 Hinddl - Z-(31DheBylGaleinvy dHOn bk PYD b dSrihe SRRV S @el-Sn kel dier

)
N : H
NNl

" o

0”0

Sodinm hydride (0.4 g of 60% dispersion in mineral oil, 10 mmol) was added to an
. ice-cooled solution of 4-(1H—I_nd01—7—y1)-piperazine—l-carboxylic acid tert-butyl ester (19)
,} . prepared as described in Preparation 1 (2.3 g, 7.6 mmol) in 20 mL DMP and the resulting
10 ‘mixture was stirred for 10 min. Phenyl disulfide (1.85 g, 8.5 mmol) was added and the
solution was stirred at room temperature for 16 h. Water was added and the mixture was
extracted with ethyl acetate. The extract was washed with brine, dried and evaporated to
afford 2.9 g of 4-(3-phenylsuifanyi- 1H-indol-7-yl)-piperazine-1-carboxylic acid tert-butyl
ester ) as a white solid, m.p. 165-166 °C. |

15 Step 2:

4-(3-Benzenesulfonvl-1H-indol- 7-yl)-piperazine-1-carboxylic acid tert-butyl ester




butyl ester (100 ng) in EtOH (20 nL) was added 10% Pd/ C (20 ng). The
reaction was placed on a Parr shaker at 55 psi H2 for 24pkemBdagooseacti on
was filtered through CeliteTM and concentrated to afford

A4- (| H i ndNQ 2898857 pi peri di ne-1-carboxylic acid tert-butyl RESHER20{8P) as a
clear oil (78 ng). 20 13 Decenber 2005 WQR402/098857 PCT/EP02/05890 -.33
EXAMPLE 1 3-B enzenesul fonyl -7-pi perazin- | -yl-1Hin,dole H Stepl: s 4

3- Phenyl sul f anyl -1 H i ndol -Z-v1) - pi perazi ne-|-carboxylic acid tert butyl
ester H NaH (Ph5)z Sodly@drl de (0.4 @ O 60% di sper si on |n@eral oil,
10 mmol) was added i ce-cool ed sal: h of 4-(1H 0=8

| ndol - 7-yl) - pi pera@*—*&arb@ml iC tert-butydh, ester , prepared as
descri bed in Prepar tidn 1 (2‘?’9, ) in 20 ntT the resulting
10 m xture was stif for 10 mn. n¥l disulfide (1.85yg, 8.5 mol) was
added and the sol n was stlrred M{%roomterrperature j 16 h. Water was
added and the m xt ur,)@ extracte h ethyl acetate ej extract was
washed with brine, °drd and evaporgﬂqpr&Lo afford 2.9 geoofs

4- ( 3- phenyl sul fanyl - 1H-i ndol -7-yl ) -pi p €razine-|-carboxylic acid tert-butyl
ester) as a white solid, mp. 165-166 C. 15 Step 2: 4-

3-Benzenesul f OnwxohHM V\[# 'lg‘mxlnolg ih 46 hﬁ,zéfna@atér waRAed tfa Afrtd sEl%'ﬁE,n Byy. 3.

~ ester 13 Decerber | 2005 VIO"02/ 09
_ eny ul anyl-1H-indol-7-y1)- p1perazme-1 -carboxylic acid tert—butyl ester(2.9¢ ) in 50 mL

of methanol and 10 mL of THF. The mixture was stirred for 2 h, diluted with water, and

‘ ) 5 extracted with ethyl acetate. The ethyl acetate was dried (sodium sulfate) and evaporated

o to afford a solid residue of the sulfone N-oxide. This was dissolved in 50 mL of methanol
and hydrogenated at atmospheric pressure over 0.3 g of 10% Pd-C for 12 h.

Dichloromethane was added and the mixture was filtered and evaporated. Trituration of

the residue with ether afforded 2.2 g of 4-(3-benzenesulfonyl-1H-indol-7-yl)-piperazine-1-
10 carboxylic acid fert-butyl ester as a white solid, m.p. 168-169 °C.

Step 3:

3-Benzenesulfonyl-7-piperazin-1-yl-1H-indole hydrochloride

4-(3-Benzenesulfonyl-1H-indol-7-y1)-piperazine-1-carboxylic acid tert-butyl ester (1
15 g, 2.2 mmol} was dissolved in 5 mL of dichloromethane and 6 mL of trifluoroacetic acid
was added. After 10 min the mixture was concentrated in vacuo, taken into water, and
washed with ether. The aqueous layer was basified with ammonium hydroxide, extracted
with dichloromethane, and the extract was dried (sodium sulfate) and evaporated to afford
the crude free base. The hydrochloride salt was crystallized from ethanol to afford 550 mg

20  of 3-benzenesulfonyl-7-piperazin-1-yl-1H-indole hydrochloride (101), m.p. 278-280 °C.




PCT/ EPO2/ 05590 Oxone M (9.2 g, 15 mol) in 40 nL of water was added to a
stirred solution of 4-(3- N 13 December 2005

phenyl sul f .4 ndol - 7-yl ) - pi perazi ne-1-carboxylic acid - A

ester (2. 99\)%?6%1/0&5#% of nethanol and 10 nmL of THF. The m;}{:ﬁéﬂe}m\%éx}sti rred
for 2 h, diluted with water, and 5 extractéd-with ethyl acetate. The et hyl
acetate was dried (s_dilum sul fate) and evaporated to afford a solid
residue of the sultBHENIeRlicRe Iriifey hephenylsdisnifide vwirth S0 mppropristet subsittzted
and hydr ogenathegh] @t sudt R SROSMLG , of 10% Pd-C for 12 h.
Di chl or onret hgj. ﬁlgywas addz‘dg ?gg%ﬁ&%ﬁﬂ;ﬁgg%ﬁ{éﬁ?ﬁ%ﬂ& ed and evapor at ed.
Trituration @fpipetaeinreyl thielwineh-effoayl)-dFf-arddéd 182 2 ngp.afR5-287 °C;

4- ( 3- benzenesuéf og_ylﬂ:gl H-i ndol - 7-yl 3 pi perazi ne-1_10 carboxylic acid
tern-butyl estiert-asblorgiheagnesiioayl) -7 piperaaigs-eg-dndgde €933 'm.8- BeifLenesul f on

1-7- i iR-d-ol-1Kindol e.h hl ori- S . HCl H
4 (3- Bonzon, sar RTTP R Siety PP e e i Hondole Lisbepm evaasrcs
Lert-butyl esi@(s &itniohoiblnzeRest IR piAcasth SSAl MPSuddle BoBE 0F 200 |

di chl oronet hane  and 6 nL of tri or I c acidwas a

the nixture Ma,%dﬁmhbrﬂ—b&tzededuﬁoﬂﬂpu?ipérﬁiﬁm-}}If!ltfﬂ)-h’{&ﬂ@(rl{)éﬁB‘E’. .3@sped with
et her. The aqueous | ayer was basified w th amoni um hydr oxi dg, extracted

wi th di chl or &riétdbiere;bearnesuitonghit 7 piperavias] ¢ Bdndsle diamy miyl. bor w); and

evaporated t The hydrochl oride salt was

Svaporated (o oL e copa, e base, Tt Idrochlor de sall ves
1 benzenestlipanin L opr et -kt O ASIAGE ) (A0

r€placing in°Gtep 1 phenyl disulfide with the appropriate substituted

phenyl disulfides, the follow ng_l conpounds were prepared :

7- pi per azi n- 1§1chlprp teprrapaltonylist wipgrayint Myl Hdohdol¢ (02), mm [92-PB538dd C;

(3 4- i chl org e A en Rl SOy PR BE Db ek (198! . S 183 P 2%0

Similarly replacing in Step 1 phenyldisulfide with the appropriate heteroaryl
15 disulfides the following compounds were prepared: ‘
7-piperazin—1-y1—3—(pyridine-4-su1fdnyl)-lH -indole (112), m.p. 207-208 °C;
7-piperazin-1-yl-3-(pyridine-2-sulfonyl)- 1H-indole (113), m.p. 198-199 °C;
2~(7-piperazin-1-yl-1H-indole-3-sulfonyl)-benzothiazole (114), m.p. 295 °C; and
6-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1H-indole (115) m.p. 246.7-247.2 °C.

| ) B . EXAMPLE 2

3-Benzenesulfonyl-5-piperazin-1-yl-1H-indole

H-.@ BN @

g c'},:O




5 3-(4-iluoro-benzenesul fonyl)-7-piperazin-|-yl-1Hindole (104), mp.
247-249 C, 3- (3 5-di chl or o- benzenesul f onyl ) - 7- pi per azi n3peyembvé-Hoisndol e
(105), ( .

3-(2, 4-di (E}ﬁpor o)soenzenesul fonyl)-7-piperazin-I-yl-IHindol ECTESEY8M p. 300
C, 3-(3-chloro-benzenesul fonyl)-7-pi perazizg~1-yl -1 Hindole (107), mp. 295
C, 3-(2-chl oro-benzenesul fonyl)-7-piperazin-I-yl-1Hindole (108), mp.
280-282 C; 16tepl: |

7-pi perazin-1-yl-3-(2-trifluoronethyl-benzenesul fonyl)-1Hindole (109),
00y 158 187 40 Al e ORIOL PR ERAASAU LALLM RN 8 Wi L ! @
3-(3, 4-di chl oro- benzenesulfonyl) 5-pi perazin-1-yl-1. Hindole (111), mp.
>300 T. Simlarly replding in Step 1 phenyldisulféde with the_appropriate
heteroaryl 15 di Su-lfi ’Wne fol | owi ng‘ga*torrpound%ji\ﬁ S dd:)

7- pi perazin-1-yl - ’ém_; onykphs)l H i nd , . p—207-208 C,
"~ 7-pi perazin-1-yl - 3 (pyrl di ne nyI )-1Hindole (113 O p-H 198- 199 C,
2- (7-pi perazin-1-yl -1H i ndol e- 3-8ul fonyl ) - benzot hi azol e

11%), mp. 295 C
and 6-piperazin-1-yl-3-(pyridine-2-sul fonyl)-1Hindole (115) mp.

246.7-247.2 C. 2 | f Z y
‘Hindole 13 Dece%b g@ggdg\% 0%?03%%@@%?%?1%@%8@?@% E{t@& @4 éH‘

3- Phenvl sal f E¢of-5 ]Yl)l-Pland@inea:ca.tboxyhelaaziltmﬁ-bb'eytasthq}wj 1epaed ds de@Fthdayn |
ester NaH ( 2948b i d vva}g i<'21dded to an

i ce-cool ed sppﬁ‘% %}%ﬁaoﬁ oltfglé] i{q @ Ihacf?ﬁ’lL?v;F )anthg TSRS IEEs WanepirTed ferciOd

1 ﬁ}r g Oblr:1t_ y :DMe:BItlIBrPl(eml) dlpﬂﬁ@?@fﬂjg ,d8 raftihast)malaeddettdhda %@?&Iﬁi;&i:gﬂagst&?ed%ﬁ rdd}, ol )
i e m x s, sti.rred for m n en

disul fide (2. gﬁ’gratt‘% 0 fﬁﬁi‘ Water 3“&88#%%%”&? Ve EaS A Pithreghy! T oom
t enper at ur e Thﬁemadfwas\ﬁmshedmhbﬁdd,eﬂxedmddteb@oﬂté&tb’ﬁcfdi/é% geXidracied with
ethyl ether. phenylsulfanyl-17-indol- -5~y1)-piperazine-1-carboxylic acid ters-butyl ester ) as a tan

crystalline solid, m.p. 174 °C.

Step 2:

4-(3-Benzenesulfonyl-1H-indol-5-y])-piperazine-1-carboxylic acid tert-butyl ester

=0

1

. O?LN/\N o"i ~, OS@ >KN/H o3-L)

15 A solution of 4-(3-phenylsulfanyl- 1H-indol-5-yl)-piperazine-1-carboxylic acid ferz-
butyl ester (2.57 g, 6.28 mmol) in dichloromethane (50 mL) was cooled in ice and treated

with 70% m-chloroperbenzoic acid (4.5 g). The cooling bath was removed and stirring at

room temperature continued for 3 h. The mixture was then concentrated to drymess, the
residue treated with ethyl ether (50 mL), stirred well for 10 min, filtered, the flter cake

20 washed well with ethyl ether and air-dried to give the sulfone N-oxide m-chlorobenzoic
acid salt as a beige solid. This was dissolved in 45 mL of DMF, treated with 0.24 gof
Pearlmann’s catalyst, and hydrogenated at atmospheric pressure for 4 h The mixture was
then filtered free of catalyst, the filtrate concenfrated to dryness, the residue taken up in
450 mL ethyl acetate-chloroform (4:1), washed with 1.5 M sodium carbonate and then

o
(¥}

water, dried, filtered, and partially concentrated to ~50 mL. After the mixture was diluted
with 75 ml of ethyl ether, the solid was filtered, washed with ethyl ether and dried




The extract was washed with brine, dried and evaporated to afford 3.83 Cr
of 4- (3 to phenylsul fanyl-1Hindol-S-yl)-piperazi ne-| - ¢canhexsl 2685 aci d

tent - but ylygehmdsksAas a tan crystalline solid, mp. 174 C @t/?lg)z%
3-Benzenesul fon 1-1Hindol-5- I)- i erazine-I-car ba l'ic aci en

ester is A solution of4-(3-phenyl sul fanyi <BA-i ndol -

-yl ) - pi perazi ne- I-carboxyllc acid tert- . butyl ester (2.57 g, 6.28 mmol) in
di chl or onet h&ferdiBsg2-Ag)t des t@emr@aﬂfwﬂ Uer Iad@ll $yBetipetazing-i heait@ftylic acid tert-

m chl or operb a Th s renmoved and stirring
at roomterr%gﬁgtSﬁt?reggcg?tg‘lﬁlﬁfge)g?@o?h‘g é&n@&%f'ﬁﬂms t hen concentrated
to dryness, the residue treated with ethyI ether (50 nL), stirred well for
10 min, filtetepd: the filter cake 20 washed well with ethyl ether and
air-dried to give the sulfone N-oxide mchlorobenzoic acid salt as a beige

solid. This Lth 0.24 g of _
Pear | mann's £ pressure for 4 h. The

m xture was then flltered free of catal yst the filtrate concentrated to
dryness, the residue taken up in (9,5 - ethyl acetate-chloroform(4:1),
washed with 1.5 M sodiu onat@s then 25 wat drlefaj | tered, and

partially concentrated fter the mxtur with 75 nL
of ethyl ether, the so d red, washed W|t her and dried
WO 02/ 098857 13 Decerrber 2005 PCTH EP02/ 05890 - 37- aff Mg 2.4 g of :

4- (3-benzénesul fonyl -1 Hi ndol - 5- 71 ) - pi per azi ne-1 - carboxyl i c acid tert-
butyl ester as a pinkish-beige solid, mp. 238-41 C (dec.). Step 3:
nge nzenesul f onyt{SBsppaesdionyltl Fandalid-yikdipasadinati settoayliceidrertab ueyINster | ~

(0.5 g, 1.13 mmol) was dissolved in 5. mlL of ethanol and 3 mL of conc. hydrochloric acid

were added. The mixture was heated to a gentle boil for 2-3 min, cooled to room

temperature, basified with ammonium hydroxide, and diluted with 20 mL of water. After

10 the mixture was allowed to stand overnight, the solid was filtered, washed with water and
dried to give 0.37 g of 3-benzenesulfonyl-5-piperazin-1-yl-1H-indole (201) as a tan
crystalline solid, m.p. 254-264 °C (dec).

Similarly, following the procedure descnbed above, but replacing phenyl disulfide
with the appropriate substituted phenyl disulfides, the following compounds were
15 prepared:
) 3-(2,3-dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole (202), mp >300 °C;
} - 5—piperazin—1—yl—3-(4~triﬂuoremethyl—benzenesulfonyl)-1H~indole (203), m.p.. 274.9-
280.9 °C;
3-(4-chloro—benzenesulfony1)—5-piperazit1- 1-yl-1H-indole (204), m..p. 282—286.4 °C
20 3-(3,5-dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole (205) , m.p. >300 °C;
| 3-(2-chloro-benzenesulfonyl)-5-piperazin- 1-yl-1H-indole (206) , m.p. >300 °C;
3-(4-fluoro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole (207) , m.p. 289-291°C; and
3—(3-Chloro~benzenesu1fonyl)—7~pit>eridjn-4—y1-lH-indoIe (208) , m.p. 272.3-272.9°C.

EXAMPIES3

25 3-Benzenesulfonyl-7-piperidin-4-yl-1H-indole




4- (3-Benzenesul fonyl -1 Hi ndol - 5-yl) - pi per azi ne-1-carboxylic acid tart-butyl
ester (0.5 g, 1.13 mmol) was dissolved in 5 nL of ethanob.apsk: el of
conc. hydrochlorlc acid were added. The m xture was heated to a gentle
boi | for 2¥9 %8500l ed to room tenperature, basified wit RCHERGISHH
hydroxi de, and diluted with 20 nL of water.3gAfter 10 the m xture was

all owed to stand overnight, the solid was filtered washed with water and.
dried to give 0.37 g of 3-benzenesul fonyl - iperazin- 1- yl -1 Hindol e (201)
as a tan crystalline solid, mp. 254-264 C ‘qai . Simlarly, follow ng the
procedure descri bed above, but replacing pheryg disulfide wth the
appropriate substituted phenyl disulfides, Otpe follow ng conpounds were 15
prepared: 3-(2,3-dichl oro-benzenesul f ony )- To perazin-1l-yl-1Hindole
(202), mp. >300 G
5-pi perazin-1-yl-3-(4-trifluoromethyl-HK
mp. 274.9- 280.9 C

3-(4-chl oro-benzenesul fonyl ) - 5- pi per azin
282-286.4 C, 20 ‘

3-(3,5-dichl oro-benzenesul f onyl ) - 5- pi pemazi n-1-yl -1 Hindole (205) , mp.

sul fonyl)-1H i ndol e (203),
-yI-1FFindoIe (204), mp.

'-_>300 C, 3-(2-chl oro-benzenesul fonyl) - S*blpera2|n 1-yl -1 Hindole (206),

mp. >300 C, 3-(4-fluoro-benzenesul fonyl)-5-pip erazin-1-yl-1Hindole
(207) , mp. S#89: 291G, and
3- (3- Chl or o- benzenesul f on
272. 3-272. 9C&-(EPhepyisuianyk1 H-ipy d
‘Dacenber 2005 WO 02/098857 PCT/EPC2/05890 - 38 Step 1. 4- 3- Phen | sul f any
+<1Hindol-7- 1 - i eridine-l-carboxvlic acid ter ul ester 5 To a .
solution of4-(lH indol-7-yl|)-piperidine-1-carbo acid tert-butyl ester
(22) prepared as describgd hewein i n Preparati 4 (220 ng, 0.73 mol) in
~DMF (15 nL) was added Nar¥F(95% 25 ng, 0.9 ) in a single portion. The
reaction was stirred at som tenperature forj 3¢ m nutes and
phenyl di sul fi de (185 ny,

A

- /- plperldln 4-yl -

1H—|ndole (208)
welid i

5 To a solution of 4-(1H-indol-7-yl)-piperidine-1-carboxylic acid fert-butyl ester
(22) prepared as described herein in Preparation 4 (220 mg, 0.73 mmol) in DMF (15ml)
was added NaH (95%, 25 mg, 0.95 mmol) in a single portion. The reaction was stirred at
room temperature for 30 minutes and phenyldisulfide (185 mg, 0.88 mmol) was added.
) The reaction was stirred at room temperature for 24 h and poured into water (50 mL).

10 The aqueous layer was extracted with EtOAc {3 x 20 mL) and the combined organic layers
were washed with brine, dried (MgSO,) and concentrated in-vacuo. Flash
chromatocraphy r;*lutmcr with 20% acetone in hexanes afforded 4-(3-phenylsulfanyl-1H- |
indol-7-yl)-piperidine-1-carboxylic acid tert-butyl ester as a tan solid {200 mg).

15 Step 2:

4-(3-Benzenesulfonyl-1H-indol-7-y])-piperidine-1-carboxylic acid tert-butyl ester

5




The reaction was stirred at roomtenperature for 24 h and poured into water
(50 nL). 10 The aqueous | ayer was extracted with Et OAC (Bpedid: Moy and the -
conbi ned ayganyskskayers were washed with brine, dried (Ngg(c%}mﬁ%%%
concentrated in-vacua. Flash chronmatograp g eluting with o acetone in
hexanes afforded 4-(3-phenylsul fanyl-1H -3%- '

i ndol -7-yl)-piperidine-l-carboxylic acid tert-butyl ester as a tan solid
(200 m) 15 Step 2: 4- 3-Benz ulfon I -1Hindol-7 i eridine-Il-carbo
lic acid tert-butvl ester 13 enber 2005 WO @2 857 PCT/ EPO2/ 05890

-39 )Lo - 0 To an ice col dagallution of 770
4- (3- phenyi sul fanyl -1 Hi \-yl)-piperidine rboxylic acid tert-butyl
ester (190 ng, 0.48 mmol) i nimet hyl ene chl ori 0 nL) under - a nitrogen

at nosphere was added m chi or oper benzor ¢ aci d 6 mg, 0.96 mmol) 5

- portionw se. The reactiomy-conplete after 2_hat 0 C, was diluted with

- methylene chloride (3Q r&La and washed with ter (15 m). The organic
- phase was washed with ?ﬁ OH (15 nL) and c ntrated to afford

- 4-(3-benzenesul fonyl -1 H i

ndol - 7-yl ) - pi peri di‘ne-1- carboxylic acid
tert-butyl ester 56. St ep .3.. 3-Benzene oni-7- i erjdin-4- I-1H
. indol e Tg a sol ut?%%ﬁ (:t)(%qgold st} 4-(3—5}1611%8 ?anyﬁ&l}{tlngol-7—yl)—plpenc'{me—1-

4- ( 3- Eenzlene@uwmﬁg heoiﬂ rfert-bng eSSTerjll?(}mg,szES ﬂlirrlitlﬁ)- i readh @ﬁé’%ﬂl&i%@zﬁi_ mL) unéier

" tern-butyl e o . met ene chforide under a
‘nitrogen is i%ﬁ%’%%g%&%geg@a3%’%&”%‘3’?‘%@{%@ SR P §Htﬂh%1)Jreacti on
was co?ceﬁ]t riréidnwise. ’K,{mmnxtimdcq@ﬁpsl‘étiehftgxfu%ldgm‘t@m@)dﬂg%gq,gth llﬁgﬂg,l(c:&g)c gand
EtyQAc (30 The acetate .| ayer s.drie My S and concentrated to
rord the%gc% tangsw%?ﬁfl‘fﬁﬁt‘ Wareo il ik .fheﬂéaﬁl&ﬁg%wawme@whrS%aK%?r déd
3- benzenesulhbhyid drpepested icafbry h-(6Hehngdehafhd01)-A801s yhafpsRlitd; ( 113 ng)

mp. 186‘- 189{:’::11500%7& acid fert-butyl ester (156 mg).

16 Step 3:

3-Benzenesulfonyl-7-piperidin-4-vl-1H-indole

O-/Q | O.Q

w0
i
(@]
[}

EZ 2

B -

. ' N
) . %—-O o
_ To a solution of 4-(3-benzenesulfonyl-1H-indoi—7-y1)-piperidine—1—carboxy1ic acid
tert-butyl ester (200 mg, 0.45 mmol) in methylene chloride (20 ml) under a nitrogen
- 15 atmosphere was added TFA (S mL). After 30 minutes the reaction was concentrated i
vacuo and partitioned between 10% aq. KOH (30 mL) and EtOAc (30 mL). The acetate
layer was dried (MgSO,) and concentrated to afford the product as a light brown oil.
Trituration with ether afforded 3-benzenesulfonyl-7-piperidin-4-yl-1H-indole (301) as a
tan solid (113 mg) m.p. 186-189.5 °C.
20




20 13 Decenber 2005 WO 02/ 098857 PCT/ EPO2/ 05890 -40 EXAMPLE 4 Step 1: 3
-Benzenesul fonyl -1 - et hyl - 7- pi perazin-1-yl - 1. - H i ndol e 5i34yecember 2005
3—BenzeneﬁR£&§$gLal-nethyI,-IFkindoI-7:yI)piperazine-l-carbo lic agid
tert-buty Y& Sodi um hydride (0.12 g of 60% di spersi o GIFERFREPA oil,
3 Mol ) was added to a solution of 4-(3-beffizenesul fonyl-1Hi.ndol-7-yl)-pip
erazi ne-1-carboxylic acid tert-butyl 10 ester (1 g, 2.3 mml) in 20 nL of
DVF with ice cooling- After stirring 1BXAMPI&4 room tenperature the
mxture was treated with nethyl iodide (0.17 nL, 3 nmmol). Water was added

nd th 1 Xt : Xt k. ! hyl te. .T hed
ith vater and brine oesared R R B Ga R S 02 g

chromat ography (20 % ethyl acetate-hexane) afforded 0.9 g of

4- (3-benzenesul-fonyl -1 -nethyl -1 Hindol - 7- gl ) p. i perazi ne-1-carboxylic
acid tent-butyl ester as a foam nass SQ%%; 55. 13 Decenber 2005 WO.
02/ 098857 PCT/ EP02/ 05890 -.41 Step 2:
- 3-Benzenesul fony_I-1-nethyl -7-pi per ag
4- (3-benzenesul fonyl - | -nethyl -1 H i nt

| - 1H i ndol e Deprotection of

7 ¢ | )- pi perazine-1 5 carboxylic
acid tert-butyl ester as described injstep Exanple 1 afforded the free
base of 3- benzenesul fonyl - 1- net hyl - 'pé? zin-1-yl-1Hindol e
hydrochl ori de (401) as a white solid, p. 249-250 C. The hydrochl ori de
salt had mp. 293-295 C. Simlarly folt‘ow ng the procedure described above
but repl aci ngrepl aci ng 4-(3- H

benzenesul fonyl -1 Hi ndol - 7-yl ) - pi perazi ne-1 -carboxylic acid tert-butyl
ﬁyerﬂwﬁeplmﬂh

S Step 1:

5  4-(3-Benzenesulfonyl-1-methyl-1H-indol-7-y])-piperazine-1-carboxvlic acid tert-butyl

ester
Q
_‘\\ O
O—S@ O=“S’@

N H
H 3 N

[Nj N CH,

i /k [Nj
oo _ oA‘o’IV
| ) Sodium hydride (0.12 g of 60% dispersion in mineral oil, 3 mmol) was added to a

solution. of 4-(3-benzenesulfonyl- 14 -indoI-T—yl)—piperézine-l-carboxy‘lic acid tert-butyl

10 ester (1 g 2.3 mmol) in 20 mL of DMF with ice cooling. After stirring 15 min at room |
temperature the mixture was treated with methyl iodide (0.17 mL, 3 mmol). Water was
added and the mixture was extracted with ethyl acetate. The extract was washed with water
and brine, dried (sodium sulfate) and evaporated. Silica gel chromatography (20 % ethyl
acetate-hexane) afforded 0.9 g of 4-(3-benzenesulfonyl-1-methyl-1 H-indol-7-v1)-

15  piperazine-1-carboxylic acid tert-butyl ester as a foam, mass spec. M 455.




10 the appropriate indole derivatives the foll ow ng conpounds were

prepared: 1-nethyl-7-piperazin-1-yl-3-(pyridi ne-2-sul fqapkdemiddabgzdol e

(402), m pywRSfsod C, 3-benzenesul fonyl -1-met hyl -5-pip _

erazin- | -yIW 1I—I—j(=)n%§I e (403) mp. 239-240 C (dec); PCT/EP02/05890

1- met hyI 7 pi perazin-1-yl-3-(2-trifluoronmetély! - benzenesul fonyl)-1H indole

(404), 295 C 15

3-(4- fl uoro bE#2 &nesul fonyl)-1-net hyl - 7-pi perazin-1-yl-1Hindole (405),

mp. 300 C

: Iélbg;:t hyl - 7- nggﬁ@ﬁemﬂnﬂlr.%e(%i BLLELAGL TR P! - Renzenesul fonyl ) - IH-indol e
- mp_ -

3-(2-chl or o- benzenesul fonyl ) - 1- met hyl - 7- pi perazi n-1-yl - 1Hi ndol e (407),

mp. 295-297 C; 20 3-(3-chloro-bey

nzenesul fonyl ) -1 - met hyl - 7- pi per n@yl 1H i ndol e ({,._%0@ m p. 300 C

. 3-(2, 3-di chl or o- benzenesul fon -geth TF5 pi pe@;&l -yl -1H i ndol e (409)

" mp. 198- 203C; 1-nethyl-5-pi H '
erazin-1-yl-3-(3-trifluoronethyl - b@nzenegsﬁ?'f onyl ) 1I—i‘=’cj4ndol e (410), mp.

235-240C;, 25 K ?

3-(3, 5-di chl or o- benzenesul f ony}’) -l - net hyl - 5- pi pe in-1-yl-1Hindole (411),

mp. 282- 284.5C 13 Decenber 85~ WO 02/ 098857 PET/ EP02/ 05890 - 42-

1- et hyl - 7- pi perazin-1-yl1-3-(pyridine-2-sul fonyl)-IHindole (412), mp.

297-298C, 3-(4-fluoro-benzenesul fonyl)-1-nethyl -5-pi perazin-I-yl-1Hindol e

(413) m p. 195- DRP¥@ection of 4-(3- benzenesulfonyl I-methyl-1H-indol-7-~ yD I‘llj Opefaznze %I. A14) |

Zchloro esul fonyl ) 51- net perazin-1-yl-I
E) 549, Eﬁgé%%c Had 2% )r:yl ester as rél%sczri%f:cﬁ) m step 3 Example 1 afforded the free base of 3-

3 (3- chl or50 liegmgeéaﬁahﬁomemyl TPRb&Mdin S~ Pl DRHAZHIE hYaskaIbHaL Y & {Hh3) .
m p. and

| - - et hyl - 5- mﬁeﬂhﬁ%‘?iﬁw C3 The iy dugichleride salt hashuylp. 20302pntt0l e (416), m p.
256.8-257.5C. Similarly followi ng the procedure described above but

r ep' acing in St epSﬂmim?Wlhov‘fing the procedure described above but replacing 4-(3-
benzenesulfonyl- 1H-indol-7-yl)-piperazine-1-carboxylic acid tert-butyl ester in Step 1 with

10 the appropriate indole derivatives the following compounds were prepared:
1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)- 15 ~in&ole (402), m.p. 297-298 °C;
S—bengenesulfonyl-1-methy_]~5~piperazin-l-y]— 1H-indole (403), m.p. 239-240 °C (dec); |
1-methylf7—p1'perazin-1-y1-3-(Z-triﬂupromethyl—benzenesulfonyl)~1H—indole (464), m.p.
295 °G; '

) 15 3-(4-ﬂuoro-ben2enesu1fony$)—'1-methyl-7-piperazin—l-yl- 1H-indole {405), m.p. 300 °C;
1 -methyl—?-piperazin—I-y1-3-(3~triﬂuoromethyl—benzenesulfonyl)-1H-indole (406),
m.p. 275-280 °C;
3-(2-chloro-benzenesulfonyl)-1 -methyl-7-piperazin-1-y1-1H-indole (407),
m.p. 295-297 °C;

20 3-(3—chlor0—benzenesulfony1)—1—me&1y1—7—piperazin—1-y1~1H—indole (408), m.p. 300 °G;
3-(2,3-dichloro-benzenesulfonyl)- 1-methyl-5-piperazin-1-yl-1H-indole (409}, m.p. 198-
203°C; :
1-methyl-5-piperazin-1-y1-3-(3- tnﬂuoromethyl -benzenesulfonyl)-1H-indole (410), m.p.
235- 240°C ‘

25 3-(3,5- d1ch10ro—benzenesulfony1) 1-methyl-5-piperazin- l-yl 1H-indole (411), m.p. 282-
284.5°C




10 iodide with isopropyl iodide the follow ng conpound was prepar ed:
3-benzenesul fonyl -1 -i sopropyl - 5-pi perazin-1-yl-1H indol @3 bdlhder Mok=384.
EXAMPLE Sﬁégen(ze_nesul fonyl - 7-(4-net hyl - pi perazin-1-yl)-IHindole CH3 15 A
sol ution #BRYenesul fonyl - - 7- pi per azi n- 1-yl - | H i ndol e {GHERO2(0589 ny,
1.46 mmol) and 1 nL of 37% aqueous formaldghyde in 25 nL of ethanol was
hydrogenated at atnospheric pressure in the presence of 250 ng of 10% Pd-C
for 30 mn. ThaethXtpiRrad@s -fisl tHtigde. i -Wirt; b tyaet.ed
w th ethyl acet at{?[z. J%h% et hylﬂac%)?gl?gl emgﬁ%&ggh%%dﬁg%%%?ga% %9l%l e,
dried, and evafdhwredenzenpiudiodyhHemethytis-fipmezibdsg-H-i32O(413), mp. 195-
benzenesul fOQ%(}c- (- (4- et hyl - pi perazin-1-yl)-1H i ndol e. The hydrochl ori de
salt was crys aIQ’ized from et hanol -ether to afford 290 ng of (501), mp.
160-162 C. 13- (Detiiibden2OR5i] 2/ QR8RDE. 2006890431z f32) Sh T 4ard Y
~follow ng the procedure descirraigggd ab%% bﬂiﬁég?la@?%gggd%eeﬁég?i%s%% bényl
7- pi perazifn-£23/51H indole with the appropriate indoles, the follow ng
- conmpounds wWege- ared: . . ,

3 bensenesul T oL TORE ey op ) rBefyi-Spariariv iy dole ikere. 16502) .
m p. 260- 262C188.5°C; and :
3-(3, 4-di chl oro- benzenesul fonyl ) -7-(4-net hyl pi perazin-1-yl)-1H i ndol e
(503), m p. l-e8h@dBfiperazin-1-y1-3-(pyridine-2-sulfonyl}-1H-indole ﬁ416), m.p. 256.8-257.5°C,
3-(2-chl oro-benzenesul fonyl )-7-(4-net hyl -pi perazin-I-yl)-1H'indole (504),
rn.p. 168.5-175.9C; . : _ ; L
3-(3-chl oro- benze%ggt?ﬁf’gﬂ%“}@%}{eﬁrWHW descrifsdappre butyrpladipg inien bregos)
mp. 163- 1871iGdide with isopropyl iodide the following compound was prepared:
3<(2, 4-di chl or o- benzenesul fonyl ) - 7- (4- net hyF- pi perazin-1-yl)-1Hindol e

506), . 199- ) . .
( ), mp 3-benzenesulfonyl-1-isopropyl-5-piperazin-1-yl-1H-indole (417) M-+H=384.

EXAMPIE5

3-Benzenesulfonyl-7-(4-methyl-piperazin-1-yl)-1H-indole

15 A solution of 3-benzenesulfonyl-7-piperazin-1-yl-1H-indole (101) (500 mg, 1.46‘
mmol) and 1 mL of 37% aqueous formaldehyde in 25 mL of ethanol was hydrogenated at
atmospheric pressure in the presence of 250 mg of 10% Pd-C for 30 min. The mixture |
was filtered, diluted with water and extracted with ethyl acetate. The ethyl acetate was
washed with water and brine, dried, and evaporated to yield the crude free base of 3-

20 benzenesulfonyl—7—(4—methy1-piperazin—l-yl)-1H~1’ndole.

The hydrochloride salt was crystallized from ethanol-ether to afford 290 mg of (501), m.p.
160-162 °C.




203 C 3-(3,5-diclrloro-benzenesul fonyl)-7-(4-nethyl -pi perazin-1-yl)-

| Hindole (507), 15 rn.p. 237.1-241.5 C, 7- 13 December 2005

(4- et hyl - Qig@r@ddsh- 1-yl ) -3-(2-trifluoronet hyl -benzenesul f g -1 H | ndol e
(508), mp. 237.1-241.5 C PAeriidsi
3-benzenesul fonyl - 5- (4- net hyl - pi perazi n- 1--y3)- | Hi ndol e (509) MrH=356; and
3-(4-fluoro-benzenesul fonyl)-7-(1-nmethyl-piperidin-4-yl)-1Hindole (510),
20 mp. 178-182 T.Similaly fallbyirfaahe pudcadist esdpibed e&v&ﬂ%@ﬁﬁ&@b%@ﬂe@uﬁéﬁﬂ-

repl aci ng for hy.d h ropriate al t he T ol [ ow
colrorpoun dg V\/erjgﬁ%r e f a'y\‘llt{qnd&e GrifhABE 8 propriate mgoeies, ef'oIlowmo compoundsgvere
3- benzenesul R (4 cycl opropyl net hyl - pi pera2| n-1-yl)-1H ndole (511),

m p. 280-282 4 86 ﬂ%g%fglé?&g’?-gpest%lfpwlmethﬁ Pllgem yl —}Bll)%%—?nzéo?e Isbgll )-1Hindole

(512), mp. 2
3- benzenesul fx@@yiﬁob‘iﬁeet hyl - pi perazin-1-yl)-1Hindole (513), rn.p. 274-275

C. Alterative preparation of
3- benzenesul Poliyd-dirhlozo-hendepesulfopd)-azirmbthyl-pipktdzin- gDl B SO 551;3) Decenber

2005 WO 02/ 0%? P@A(EPOZI 0589(1 -44 Step 1: 1-Benzenesul fon | neth
| - 3-chl oro-2-nftro ene CI° NO2 CICH ,S2Ph KO-Su CI 1009

1- Chl or 0- 2- NBt{arhbRD4RACEQL By f’%ﬁ%ﬁ{ bgﬁizene Eig,ﬁbs;ﬁ' ﬁ%'@ ey wer e

containing 86g 5 chl oromet hanesul
char ged i nt o™aP-11#8¢140)°°Col uti on

10 3-(S—Chloro—benzenesulfonyl)—7-(4-methyl-piperazin-1—yl)- 1H-indole (505), m.p.163-
) _ ) 171°C; -
: 3—(2,4-dichlor0-benzenesulfonyl)-7-(4—methy1—piperazin—1-yl)-lH—indole (506), m.p. 199-
203 °G;
3-( 3,5-dichloro-benzenesulfonyl)-7—(4—methyl-piperazin—1-}«'1)- 1H-indole {507),

15 m.p.237.1-241.5°C;
7-(4-methyl—piperazin-1—yl’)~3—(2—triﬂuoromethyl—benzenesiﬂfonyl)-1H—indole (508),
m.p. 237.1-241.5 °C; |
3-benz¢nesu1fonyl-5-(4—methyl—piperazin~1 -y1)-1H-indole (509) M+H=356; and
3—(4—ﬂuoro-benzenesulfony1)—7-(1~methyl—piperidin—4—y1)-lH-indoIe (510),

20 m.p.178-182 °C.

_- ) - Similarly following the procedure described ab ove but replacing formaldehyde with
the appropriate aldehydes, the following compounds were prepared: '
3-benzenesulfonyl-7- (4—cyclopropylmethyl—plperazm 1-yl)-1Hindole (511),

m.p. 280-282 °C;
25 3-benzenesulfonyl—?-(4-propyl—piperazin-l-yl)—lH—indoIe (512), m.p. 290-295 °C, and
| 3-benzenesulfonyl-7-(4-ethyl-piperazin-1-yl)-1H-indole (513), m.p. 274-275 °C. |

Alterative preparation of 3~benzenesulfonyl 7-(4-methyl-piperazin-1-y1)-1H-
-mdole {(501)




of potassieumtert- butoxide (KotBu) in THE (1.1kg, 2.2 eq) which was
chilled to - 48 C and nechanically stirred. The rate ofi3 peeie 2005 Wwas
controll edwg)qumgilih t the internal tenperature of the THE/ KO Bu sol ution
di d not exc C. Following the addition, the nixtur @TGEEH pl e)
was stirred for another 3 hours at - 45 Ci4t- 40 Cuntil TLC 10 anal ysis,
“4:1 hexanes: et hyI acetate showed all starting material had been consuned.
The mixture $&R! quenched wi th 200nL acetic acid and warnmed fromthis
quench to -1 n slo uepnched with a total 2.4L water,
The mixture gllg:trzrr1ZE ot Y 0] £ and was filtered and
washed with 1.5L water in 500nL aliquots. The cake was washed w th hexanes
and vacuumoven .dried at 45-50 C under nitrogen purge £Q 15 yield 136g. of
1- benzenesul f onyl met hyl - 3-chl oro-2-nitro- benzene, np 142 C. Step 2: 1-
3-Benzenesul fon I nmeth 1-2-nitro- hen | -4-meth 1- i &37ine CH3 10g of

1-benzenesul f onyl net hyl - 3- chl orQ- H&ro benzene were? slurrled in 25m. 20
N- net hyl pi perazi ne under nit r ISH T80 &‘n xture was heated to 80 -

C (oil bath tenperature) for a eNDpd gg 1% hour Tbe reaction was
~quenched at 80 Cwith 125nL wdller, GHE thickislurry was filtered,
washed with 100 nmL water and 100 n1_ hexanes and vacuumdried at 45 C
under nitrogen purge for 4 hours, to yield 11. 7g of 1-(3-

benzenesul f odWgwbﬂmydroQ—nlﬂa-bemhxwwlﬂz-rﬂolﬁpww|chsl@b]%& mmm@%&?ﬂéﬁ@&saﬁ

Decenber [ 09885 CT/ EP 45 Step. 3: Benzenesu
met hyl - 6- (4- tl:}rrleelt %Qt%aneéug%ﬂ bFn ?%1%2 ?qga%?few?ﬂ% heyged mte o1 2%i (dM)(sbluilon( 3
~benzenesul f ohyrbtﬁsidayﬂ e butdxMeQKQde))m THEE ('Iﬁ!khﬁ 2 e WPhilh 441 &gﬂe(d%g 9k S
t trahydroful?d‘ug_l(e CmR prepaped by ﬁt'” was a
“pre-hydrogenat ed suspense }iﬁe"&ﬁ%& ‘QOEé‘EaéF%tfolleﬁ(}%de(aUh)em@naD 5 g)
i n tetrahydr Giyrearntuff t}ﬁ_THF/KOtBu solution did not exceed - 40 °C. Following the addition
the mixture (deep purple) was stirred for another 3 hours at - 45 °C to - 40 *Cuntil TLC
10 analysis, 4:1 hexanes:ethylacetate showed all starting material had been consumed. The
mixture was quenched with 200mL acetic acid and warmed from this quench to -15° C.
This was then slowly quenched with a total 2.4L water,. The mixture stirred for an
additional 18 hours, and was filtered and washed with 1.5L water in 500mL aliquots. The
cake was washed with hexanes and vacuum-oven dried at 45-50° C under nitrogen purge to

15 yield 136g. of 1-benzenesulfonylmethyl-3-chloro-2-nitro-benzene, mp 141-142 °C,

Step 2:
) 1—{ 3-Benzenesulfonvlmethvl-z-nitro—DhenVl)~4-methv1—biverazine
CH, |

: Q ENj S0,
_ ' NO,

—_— N

NO
e, EN]
CH

10g of 1-benzenesulfonylmethyl-3-chloro-2-nitro-benzene were sturried in 25ml
0 N-methylpiperazine under nitrogen and stirred. The mixture was heated to 80 °C {oil bath
temperature) for a period of 14 hours. The reaction was quenched at 80 °C with 125mL
water, and the thick slurry was filtered, washed with 100 mL water and 100 mL hexanes.,
and vacuum dried at 45 °C under nitrogen purge for 4 hours, to yield 11.7g of 1-(3-
benzenesulfonylmemyl-2-nitro-phenyl)-4~meﬂ1y}-piperazh1e-mp 180-182 °C.




Stirring is continued under a hydrogen atnobsphere at 45 C until the
reaction is conplete (ca. 29 hours). After cooling, thes;pataleysisis
filtered afh (90es39 kaf  ocTM (10 g) and washed with tet rahédrof uran (50
nL). The filtrate is concentrated under vacuumto give 24. BCHEB{/054%

2- benzenesul f onyl net hyl - 6- (4- et hyl - pi pera£gin-1 -yl )-phenyl am ne as a foam
Step ‘4. 3 -benzenesul -7 (4-nmethyl-piperazin-1-yl) .IHindole OCH3 CH3 CH3
CH3 To a sol¥€Pén of 2.3 g of _
2- benzenesul 1 gRyi4xe 5 etdhylapkperazi n-1- vl 5.phenyl arnine in 20
mL . trimethyl ortho c%%%g%g h%lthp SEuit 'nljé (120mg). The
m xture was heated under reflux in a nitrogen atnosphere for 2 hours. The

m xture was cooled to 60 C and fl ake of KOH was added. The m xture was
reheated to reflux for 1.5 hour he heating oil b;@as turned of f and

the mxture stirred overnight ugder -nitrogen. The m e was treated with
50 nL saturated ammoni um chl lri :é sol ution and 20 10@ynL Et OAc. The purple

organi c | ayer was separated omthe clear aqueousysdl tition, 13 Decenber
2005 WD 02/ 098857 PCT/ EPO2/ 95506, - 46 and—washed @ h water (45 ni) and

2

evaporated to a foam This f8am was dissolved in &0 "NRL 200 proof EtOH
After dissolution, the freeta e crystallized. Tht@ i Xture was heated
under reflux to redissolve tHe solid, and after e&gLaI of the heating, 5
~nmL of a saturated solution 9 HCl in ethanol wasMdded to this mxture.
The m xture was cooled with 5 stirring to roomterfperature and seeded to
ensue i medi ate crystallization. The m xture was concentrated to ca_ 40nL

'5'3_' QSUL |m| ; \5/35 re ﬁ(i sro;ll;tkeum c:f(l;d%@éa?éue@?\%dg@%ﬂ%ﬁgﬁ%?%ﬁ%;%@d%—??)%tﬁyl[—g}gn?r%i%{%;]g(j in
pi per azi i | - ik ygﬂq’?ﬁagﬁ@ ‘P‘gb%@ﬁﬁf PEbeatsE to 45 E‘Q,qmplg&dﬁ%/ to a pre-hydrogenated
suspension of Pearlman’s catalyst (20% Pd(OH);/C; 0.5 g} in tetrahydrofuran (20 mL).
Stirring is continued under a hydrogen atmosphere at 45 °C until the reaction is complete
(ca. 29 hours). After cooling, the catalyst is filtered off on Solkafioc™ (10 g) and washed
with tetrahydrofuran (50 mL). The filtrate is concentrated under vacuum to give 24.9 g of
10 2—benzenesulfony1methyl—6-(4-methy1-piperazin—l-yl)-phenylamine as a foam.

Step 4:

3-benzenesulfonyl-7-(4-methyl-piperazin-1-y1)-1H-indole

) 2o
e z 5

H e _ —_—— A

N M N"NocH, N,
(J " Ny H
iy (] - )
CH N N
’ CH, CH,

To a solution 0f 2.3 g of 2—benzene3tﬂfonyhnethyl—6-(4—methy1-piperazin—l-yl)—

- 15 phenylamine in 20 mL trimeth}__fl orthoformate was added p-toluenesulfonic acid (120mg).
The mixture was heated under refluxin a nitrogen atmosphere for 2 hours. The mixture
was cooled to 60 °C and one flake of KOH was added. The mixture was reheated to reflux
for 1.5 hours. The heating oil bath was turned off and the mixture sti;red overnight under
nitrogen. The mixture was treated with 50 mL saturated ammonium chloride solution and

20 100 mL EtOAc. The purple organic layer was separated from the clear aqueous solution,




10 -3- Benzenesul f onyl - 2- net hyl - 7- pi perazin-I1-yi- IHindole H Step 1. 4-

2- Met hyl - 3- phenyl sul fanyl 1H-i ndol - 7_ yl ?- pi per azi ne- 1. cak beMbdr 6goaCi d

tert-butvl k Nall (PhS) N ( ) oo 15 Sodium hydride (0.08 g of 60%

dispersion“?ﬁhﬁyﬁgfgl oil, 1.9 mol) was added to an ice-¢ gﬁgay&§Wbtion

of 4-(2-nethyl-1H I ndol -7-y1) - pi perazi ne-|l.-ggarboxylic acid tert-butyl

ester (21) prepared as described in Preparation 3 (0.4 g, 1.3 nmol) in 5 nL

DMF and the . andsukhddgitirivata(£5 was asd bvaborktéDto Qi Mhiseilas disull4d o
utjon was stirred at room

(0.3 g, 1.4 was d.and. the.so ] at

t enper at ur e ;Hgﬁ 5&9 Pﬁooﬁ%ﬁ \ﬁ%" Q’d?jﬂﬁ“&h dhg #%%ebﬁi‘%ﬂlﬁtﬁihzzd- Wais reixturaweebeanid h
et hyl acet at enddheflextd adissiastHeasheAdnwiatbr Ridid8l ofdhd 8d:an 3
Decenber 2005 WD 02/ %%&85738-47 PCT/. §P02f05890 ﬁ%ﬁ%?%t’%bg 18@? 28ahfkd

 4-(2-net hyl - é‘-’_lﬂ)‘ﬂeﬂﬂf Faryproaliyas aerd tp-isynistyser Bhe mesihreorasivonlyd ith aci d
tent - butyls estifing t8Foéh t@inperare 2nd 9RdeStPLthsde imﬂ%diéﬁ%?%ghﬂézh&h_' %}%{Jgel lg-

i erazine-l-carbo&y | 5 ester one

' lic acid tert-but _
2.4 mmol) i nYSHGH "—B’fra‘iﬁfgﬁ%ﬁ-\ﬂ@@%ﬁd’é efesl- alhig ¢olleetad saliduvdsorasiodd whitlf 22 3 mL

met hyl - 3- pheEyOBUndaayuh dvid@aka #-30l°C Bighenazs §$Ehieﬁ@sru§]f8§¥lu—%4-?nceiﬂgyl-
tert-butyl ester (0.5 . : :
: piperazin-1-y1)-1H-indole (501) mp 160-162 °C.

EXAMPLE 6

\ 10 3-Benzenesulfonyl-2-methyl-7-piperazin-1-yi- 1 H-indole

Stepl:

4-( 2—MethVLS—DhenvIsulfanyI— 1H-indol-7-yl)-piperazine-1-carboxylic acid tert-buivl ester

N
——————

Oy o
) EI aH @CH-E
) o
(PhS), NO
Y | CJ
0”0 "
'S
LA
15 Sodium hydride (0.08 g of 60% dispersion in mineral oil, 1.9 mmol) was added to an |
ice-cooled solution of 4-(2-methyl- 1H-Indol-7-yl)-piperazine-1-carboxylic acid tert-butyi
ester (21) prepared as described in Preparation 3 (0.4 g, 1.3 mmol) in 5 mL DMF and the
resulting mixture was stirred for 10 min. Phenyl disulfide (0.3 g, 1.4'mmol) was added and
the solution was stirred at room temperature for 4 h. Water was added and the mixture

20 was extracted with ethyl acetate. The extract was washed with brine; dried and evaporated




g, 1.2 mol) in 25 nL of nethanol- The m xture was stirred for 2 h,
diluted with water, to and extracted with ethyl acetate.13Hheanstdrgs acet at e
was dried ul fate) and evaporated to afford a sol d e of the
sul f one hﬁgéﬁg%ﬁq¥ﬁls was di ssolved in 50 nL of nethanol*gﬁ%éﬁéaﬁgﬁenated
at atnospheric pressure over 0.3 g of 10%#£d-C. for 12 h. D chloronethane
was added and the m xture was filtered and evaporated. Trituration of the
resi due wi t htoeafieed 0.afef efrdd@dmettah 3 phehylal fadybitidededsiyll -Qiydranarphpoxyii
i ndol - 7-yl) d RLAEE yli;ggacid tent-butyl ester as a white
solid, mp. %%8 169tg&!%$g%5%?5@9% 46e.
3- Benze_nesulfon | -2-nmet hyl - 7-pi perazin-1_yl-1Hindol e hydrochloride 1. TFA
2. HCl 4- (3-BehZenesul fonyl - 2- net hyl -1 Hi ndol - 7- yl ) - pi perazine-1-carboxylic
acid tert- 20 butyl ester (0. 25 g) was dissolved in 2 nL of dichloronethane

and 2 L of fpi. @kh&%ﬁ@&%&@% - e
concentrated 1 n vacuo, taken 1 =net A
PCT/ EPO2/ B588tr - 48 washed with et her The aqueous | ayer was ba5| f| ed W th
ammoni um hydroxide, extracted with dichloronethane, and the extract was

dried (sodiumsulfate) ang:evaporated to afford .the crude free base which

was crystallized from dj ronet hane- etheg=t o afford 35 ng gf
3- benzenesul f onyl - 2 yI>=7- pi per azi ea‘go@l Hindol e (601yss . 188-190
C Simlarly follo e prasedur e~deger i bed abagye but aci ng phenyl

disulfide in Step Ifwlh the approp
the foll owi ng conp S were prepape

@wbst i tutet ph i“5ul fi des,

H

- 3=(4-chl orobenzene onyl ) - 2- net hyIE pi perazin- |-yl-I ﬁ-]ndol e (602),
m’p. 118- 10 120 C_J

3-(4-fl uor obenzeneSur? nyl ) - 2- met hyLJJ ,;!iu\peram n-1-yl - 1I—54443,dk9le (603),
zn_p. 232- 236 C, and

Oxone™ (1.5¢ g, 2.4 mmol) in 20 mL of water was added to a stirred solution of 4- (2~
methyl-3-phenylsulfanyl-1H-indol-7-y1)~piperazine-1-carboxylic acid tert-butyl ester (0.5
g 1.2 mmol) in 25 mL of methanol. The mixture was stirred for 2 h, diluted with water,

10 and extracted with ethyl acetate. The ethyl acetate was dried (sodium sulfate) and

evaporated to afford a solid residue of the sulfone N-oxide. This was dissolved in 50 mL of
methanol and hydrogenated at atmospheric pressure over 0.3 g of 10% Pd-C for 12 h.
Dichloromethane was added and the mixture was filtered and evaporated. Trituration of
the residue with ether afforded 0.25 g of 4-(3-benzenesulfonyl-2-methyl-1 H-indol-7-y1)- |

: ) 15 piperazine-1-carboxylic acid ters-butyl ester as a white solid, m.p. 168-169 °C.

Step 3:

3-Benzenesulfonyl-2-methyl-7-piperazin-1-yl-1H-indole hydrochloride

$0 L0
Q=

@j&‘ N,
LTFA N
j H

[ |
L

4-(3-Benzenesulfonyl-2-methyl-1H-indol-7-y1) -piperazine-1 -carboxylic acid tert-
20 butyl ester (0.25 g) was dissolved in 2 mL of dichloromethane and 2 mL of trifluoroacetic

acid was added. After 10 min the mixture was concentrated i vacuo, taken into water, and




3- (4- et hoxybenzenesul fonyl ) - 2- net hyl - 7- pi perazi n-1-yl - 1H i ndol e (604) ,
mp. 182- 184 C. 15 EXAMPLE 7 3-Phenyl sul f anyl - 7- pi per aziDacember 2005
-yl-1Hindol e Trifluoroacetic acid (5 nL) was added to a sol ution_of

4~ ( 3- phenVIEWHPERYI -1 = i ndol - 7-y1 ) pi per azi ne- | - car boxyl i ¢CAEFEPBEE - but y!
ester (700 ng, 1.7 mml), prepared as 20 -4gdescribed in Exanple |I Step 1,
in 4 nL of dichloromethane. After 15 min the solution was diluted with
wat er, basi fwatednivith eéeroTid aguby ey layer s bavifiedent agtethihydroxide, extracted

di chl or onet hane.. ,lhe ditghl or opet hane was waah%%r_vm t‘gl bri ne and evapor at ed
to afford é@ﬂh@ﬁ’g’z‘f”é‘im R 254 Fiesaradives frigf (sdiymp galfate) argerapaated s piferd
The hydr ochlthe txdde frat base WY @dsl or Fsedllidet Gone HIRBIRbmE RN t-QiTE fPIFra 88 o of
white solid, gnqug 30 C,JSing'hIlarIy 25_rep|a§ing ‘

 4- (3- pheny| SGPFEFRAIAMRA-TBEDTL (IPRFF 3R A M HE- M0k 66841 i ¢ acid tert-butyl
ester wth the appropriate sulfanyl derivatives, prepared as described in
ot her exanplgs {w®lgigrc 13 Decenber 2005 -WD 02/ 098857 -.49 PCT/ EP02/ 05890
t he foll ow ng conpounds were prepared:

3-(2, 3-di chl oro- phenyl sul fanyl ) - 5- pi perazin-I-yl-1Hindole (702), map
255. 1- 255. 5 C; 3- Sphaarjjit ollbwamgyhe Brogedure desciihed alydve bik ieptiaing phéfid)disubfitle in
246- 247, an 2 6-.di - ] f apyi: iperazin-1-yl-1Hjndole
(704) 'MrH:3%?PB%&@%@%@E%%S%%J@S%&O%%}%Q d9aRag R ing ompouis BAR 06
W ./ wt . Act ipveparedigr edi ent 20. 0 % Lact ose79. 5% Magnesi um st ear at €0. 5% The

I ngredi ents 3?("4?chl—r%r)égéjnz%rrllgsu (I)gﬁ)%.?—srggh;'dp}%ip%xa zisnl'—lll-%f?—llcﬂc—){]rltd%ier}%&%, %l.);?ultls-loo M
N 10 120 °C;

_ 3—(4—ﬂuorobenzenesulfony1)-2-méthyl-7—piperazin-1—yl-1H-indoIe (603) , m.p. 232-

236 °C;and
3-(4-methoxybenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole (604) , m.p. 182-
- 184°C,

15 - EXAMPLE 7
3-Phenylsulfanyl-7-piperazin-1-yl-1 H-indole

Trifluoroacetic acid (5 ml.) was added to a solution of 4-(3-phenylsulfanyl-1H- |
indol-7-yl)piperazine-1-carboxylic acid tert-butyl ester (700 mg, 1.7 mmol), prepared as
20 described in Example 1 Step 1, in 4 mL of dichloromethane. After 15 min the solution was
diluted with water, basified with ammonium hydroxide, and extracted with
dichloromethane. The dichloromethane was washed with brine and evaporated to afford
3-phenylsulfanyl-7-piperazin-1-yl-1H-indole (701) as a solid. The hydrochloride salt
crystallized from ethanol-HCl to afford 500 mg of white solid, m.p. 300 °C. Similarly
25 replacing 4-(3-phenylsulfanyl-1H-indol-7-yl)piperazine-1-carboxylic acid tert-butyl ester

with the appropriate sulfanyl derivatives, prepared as described in other examples herein,




each; one capsule woul d approximate a total daily dosage. 10 EXAMPLE 9

" Conposition for Oral Admnistration %w./w. |ngredi entiz BReQ9% A0si ve

i ngredi enty,, ?ﬂg;’s;wm st ear at e0. 5% Crosscar el | ose sodi un®. gC/ hact Qse76. 5%
PVP ( pol yV| nyl pyrrolidine)l.0% The ingredients are combi ne 95’ ﬁ"zﬂ’r“ ul at ed
using a solvent such as nmethanol. The for-mdl-ation is then dried and forned
into tablets cont ai ni ng about 20 ng of active 15 conpound) with an
appropriate ft fodlpwirgamrrounds whequegreed:2005 WO 02/ 098857 - 50 EXAMPLE 10

Conposi tion fom Lap n_ PO Oln |en ynt Active

conpoundl.0 g 2umar Flgﬁg?h Qf(l)ﬁglﬂﬁhgzg ]E)%!a%fl 12& gg 8d?)1€ %3?21:@%@ é

Pr opyl par ab@h@nﬁsﬂ@n@‘%@memeﬁlsd@éf #fsloke (GOBory. Los- o@ﬁog(pdsol ution) 12. 85 g
3-(2,6-dichloro-phenylsulfanyl)-5-piperazin-1- -yl- 1H~1ndole (704) M+H=378.

5 "~ EXAMPLES

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0 %
| Lactose 79.5 %
) Magnesium stearate . [0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg

each; one capsule would approximate a total daily dosage.

10
EXAMPLE 9
Composition for Oral Administration % wt./wt.
Ingredient
Active ingredient 120.0%
' ) Magnesium stearate . 0.5%
Crosscarmellose sodium 2.0%
Lactose ' 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active

15 compound) with an appropriate tablet machine.




Veegum K (Vanderbilt Co.)1.0 g Flavoring0.035 m Colorings0.5 ng b
Distilled waterqg.s. to 100 m The ingredients are m xedljlgecglg;em()@S

suspensi o r.oral admnistration. 5 EXAMPLE 11 Parenter rmul ation
(1Vv) Ingr M@({P%ﬁ | wt. Active ingredient0.25 g Sodi um Ctﬁ%a'ﬁpdfé/%)?o make
i sotonic Water for injection tol00 mM The #Ettive ingredient is d| ssolved in

a portion of the water for injection. A sufficient quantity of sodium _
chloride is then added with stirring tEXAME&EIRe sol ution isotonic. The 1o

solution is nade up to weight h f the water for
“injection, filtered through a%grép r#t%:()%o{ﬁﬁ?é ‘?ane 17448 and packaged under

sterile conditions. WO 02/098857 -.51 EXAMPLE 12 Supposi tory Formul ation

%’gl %fﬁg?g:, gi ycé’l’£ 100074. 5% Pol yet hyl ene gI ycoI *ﬁ‘ﬁ‘b‘mﬁy IZZDSLM?";';;HI o _ P
5" St ds. corlraT i RE GO Lot A werght e O T T Ag g anaTpouredha
' Fumaric acid 05¢g
Sodium chloride | 2.0g
Methyl paraben. 0.15¢g
Propyl paraben 0.05¢
H) Granulated sugar . 255¢ o
Sorbitol (70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 10¢g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water ‘ g.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

5 "EXAMPIE 11
Parenteral Formulation (IV)

Ingredient % wt./wt.

Active ingredient ' _ 0.25¢g

Sodium Chloride - gs to make isotonic
Water for injection to 100 ml

The active ingredient is dissolved in a portion of the water for injection. A sufficient
quantity of sodium chloride is then added with stirring to make the solution isotonic. The
10 solution is made up to weight with the remainder of the water for injection, filtered

through a 0.2 micron membrane filter and packaged under sterile conditions.




EXAMPLE 13 Topi cal Fornul ation |Ingredi entsgrans Active conpoundO. 2-2 Span
602 Tween 602 M neral oil5 PetrolatumlO Methyl paraben0.,315.BL2PYdos

par aben0. O oBHRodfvt yl at ed hydroaxy anisole)0.01 Waterq.s t he
i ngredi ents, except water, are conbined and heated to abougjgg(%)w{;’ﬁo 10

stirring. A sufficient quantlty of water attlabout 60C is then added with
vigorous stirring to enulsify the ingredients, and water then added g.s.

about 100 g. 13 December 2005 WO 02/ 0BE&BPI EP02/ 05890 -.52 EXAMPLE 14
Nasal Spray Formnul ati ons Sever al gg@gcg EH%{(]E cont ai ni ng from about
0.025-0.5 percent active conpound pr?jﬁ3 as hasal spray

for mul at i onoI formilations optionally contain_inactive ingredients
such as, for 2Xadgre, ni crocrystal line cel l ul ose, |s%ditunt.
car boxynet hylcellulose dextrose, and the ljike. Hydrochloric acid may be

-added to adj 6§E1V31BEFECITFW§ nasal spray formulations \ne§be delivered via a
nasal spraylnetered punp typically deljvering abgut 50-100 microliters o
- fornul ation Be#yetésalegagiye@MOﬂOtyp| cal dosing schedul4es%s 2-4 sprays every
4-12 hours. [0 EXAMPLE 15 Radi ol i gand_bi ndi ng st udies
: Polyethylene glycol 4000 | 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into

S 5 molds containing 2.5 g total weight.
EXAMPLE 13
Topical Formulation
Ingredients _ grams
Active compound 0.2-2
Span 60 2
‘Tween 60 2
Mineral oil [
| Petrolatum — 10

) ' | Methyl paraben 7 1015
Propyl paraben _ 0.05
BHA (butylated hydroxy anisole) ' 0.01
Water q.s. 100

All of the ingredients, except water, are combiried and heated to about 60°C with
.10 stirring. 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.




The bi ndi ng activity of conmpounds of this invention in -vitro was

determ ned as follows. Duplicate determ nations of |igantdeainbdrbbdsy are
made by c Jor binding of 15 [3HLSD in cell nenbr Lyved from
HEK293 ce%lme9 %g’ﬁfﬂ{/ expressi ng reconbi nant  human 5- HT6 re?@ﬁ@&?‘ﬁ%ﬁ
determ nati.ons are made i.n assay buffer coffaining 50 nM Tris-HCL, | O™
MyS44, 0.5 mM EDTA, 1 nmM ascorbic acid, pH 7.4 at 37C, in a 250 mcroliter
reaction volume. Assay tubes contai ni Eb_&[l@-li]JﬁSD (5nM, conpeting |igand,
and nmenbrane are 20 incubated in a-shaking water bath for 60 mn. at 37C
filtered onto Packard G--B pl ates jjpre I 3% PEIl) using a
Packard 96 well cell harvester and Was?%g?;%flﬁnigégfl% ice cold 50 mM
Tris-HC. Bound [3H] LSD is determ ned as radi oactive counts per mnute _
using Packard Top&RuNbquddus PLRESTER R L SR ng. sites was
quantified by fitting u25 co entratclooﬁHL (Hgo H{B@bg B%é)f!r&gllrta&‘}%

| ogi stic equétmBAundiIA@rTRgred dsagsl SPIanﬂimulatmgaThbfc{rnnﬂaﬂoﬂ@ephd)rhaﬂycontam
(100 | gand hycdee: heRaianhisne, nd). s the
concentrati or?aof co eltel n? ?Hrekéngﬂem r&% %ﬁggcﬁjﬁ‘hedsg%ng%n ration of
radi ol i gand gArbergERainyleril: osmaéemase, wpbibelike Hyduichigriofcifl3nHementded 12055t \WO
02/ 098857 P I The .specific _bin W _ndow i s
t he di ffere%feIEgglfz' V\gs}ﬁ?@-ﬁyﬁ) %m&%%ﬁ{ahg%bﬁg% vaﬁar ane %prrgvm,se&cg@gpag as in
Exanpl e 15, bf@mp&wﬁdefenﬁff #oranil €00 miemtdrest fednaltof punatisiohe A wpicgct i ve

5- HT6 ant ago S e R n |nvent| on has been described with
reference tomt)%teb %Bgd“ %Sg 4£ﬂ}%s e@g@% £2 BANEE -

ST,

) 10 EXAMPLE 15

Radioligand binding studies

The binding activity of compounds of this invention #x vitro was determined as

follows.

| Duplicate determinations of ligand affinity are made by competing for binding of
15 [3H]LSD in cell membranes derived from HEK293 cells stably expressing recombinant
- human 5-HT6 receptor.

All determinations are made in assay buffer containing 50 mM Tris-HCl, 10mM
MgS04, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 376(3, ina 250 microliter.reaction

) ' volume. Assay tubes containing [3H] LSD (5nM), competing ligand, and membrane are

20 incubated in a shaking water bath for 60 min. at 37°C, filtered onto Packard GE-B plates
(pre-soaked with 0.3% PEI) using a Packard 96 well cell harvester and washed 3 times in
ice'cold 50 mM Tris-HCL. Bound [3H] LSD is determmed as radioactive counts per

minute using Packard TopCount.

Displacement of (3H]LSD from the binding sites was quantified by’.ﬁtti.ng

25  concentration-binding data to a 4-parameter logistic equation:

Bmax -basal J

binding = basal + - -
1+1 O—Hz 1(loglligand ]~logICq,

where Hill is the Hill slope, {ligand} is the concentration of coxhpeting radioligand and

IC50 is the concentration of radioligand producing half-maximal specific binding of




enbodi ments thereof, it should be understood by those skilled in the art
that various changes may be nade and equivalents may be; suUbslt jodb ed

wi t hout de&gr(ﬁ()n& ;romthe true spirit and scope of the invention

addi tion, Weny nodifications may be made to adapt a parti EGF@P"%(f‘f‘ﬂ’atl on,
material, conposition of matter, process, -pboecess step or steps, to the 10
obj ective spirit and scope of the present invention. Al such nodifications
are i nt ended Tegoliggadvi hevipacifinbindorgpeindbwiihthedifiramcedppend et Banetl thhBasal

- Decenber 200§,mmtg3/ 098857 PCT/ EP02/ 05890 -54 Clainms 1. A conpound of
general Formula I: Fornmula | wherein: R |s -S(0O0-2-A -C(O-A or

-(CH2) 0_1- A whepgiBedin} & 5EhEH FedleE ; opL i onal
substituted wi.th one_or m)lre %)ups se cte r@grrﬁlmﬁl eg%gtje%il%cﬁ%m?gﬂb%/
al kyl . | ower SEfkB%y: %maiasq@qts hal o, hal oal kyl , . hydroxyal kyl, nitro,
al koxycar bonyl , al kyl car bonyI al kyl sul fonyl, 10 hal oal kyl sul fonyl, am no,

al kyl am no di aI M gﬂ1 al kyI am nocar bonyl al kyl car bonyl am no,
al kyl ami ndsul f on RIPEPIR) S G P ROm frchesn descriRed withgefersoteth the spectigdr ogen,

Cl. 6-al kyl , enbsehaidm@lereafn@ts%ma beainlﬁyéstdydoo thbR skﬁleéﬁlefe ﬁ%gﬂﬁbﬂy drogen
‘and d - 6a|k¥%fR4|s selgcte(flfr‘ﬁg dr ogen,. hal ogen,

Cl. 6- al koxy, “CT8E-BIKYT PRAGANT e ?“6%’1“&19 e subyspte w@h%‘t@wﬂﬂg&ﬁm the srvg
one of R5, R&pittamscope of the ovpntddn. gIelrmlldﬂionEﬁfaw hﬂadﬁcaﬁifeﬂ ﬁia?bé/&édaae f'%) adept
group or a are each independent

sel ected fr oﬂ%&&ﬁg}eo eh&g]rﬁ%éal'?gdm?%naon K rm TG R ARgét @rorﬁéfspsfrtsrﬂm a
C3-C4 al KYI eﬂ@ectge sm@andmcogc hEths pafcsen’eav:ttntlamd@dlemdlemddyﬁcﬁ&bmdred;tex{deam@
hydr ogen. " haboanm (o pBbll deifefslkpneCL6-al kyl thi o, hal oal Teyl.

' Dece

an, and allcyl carbony




WO 02/ 098857 PCT/ EPO2/ 05890 -.55 or individual isoners, racem c or non

racem c mxtures of isomers, prodrugs, or pharmaceuticahly A656Rsabl e

salts or (%Mﬁtﬁé_thereof 2. The conpound of claiml1l, wherein R IS - -A

3. The coi}rg WY claim 2, wherein Ais an aryl group. 4. PGHEPREMIBund of

claim3, wherein A is phenyl optionally subsgtituted with one or nore

- groups sel ected from hydroxy, cyano, |ower alkyl, |ower alkoxy, thioalkyl,

hal o, hal oal kyl, hydroxyal kyl, -nitro, algkdmsgcarbonyl, al kyl carbonyl,

al kyl sul fonyl, hal oal kyl sul fonyl, am no, allcylam no, dialkylam no,

al kyl am nocar bonyl , al kyl car bonyl am no, al kyl anm nosul fonyl, and

~al kyl sul f onylani Acompousdd of pmecdfpound [of claim 1, wherein R is -S-A 6.

The conpound of claimb5, wherein Ais an aryl group. 7. The conpound of

claim6, wherein Ais phenyl optionally ﬁpbst;tuted with one or nore

groups sel ected from hydroxy, cyano, :lower al'’kyl, |ower. al koxy, thioalkyl,

hal o, hal oal kyl, hydroxyal kyl, nit ¥} | oxycar bonyl, al kyl car bonyl ,

al kyl sul fonyl, xs hal oal kyl sul fonyl,

al kyl am nocar bonyl, al kyl car bonyl am

ai kyl sul fonyl am no. 8. The conpoun aiml, wherein R7 is a group of

general. Formula B, Wbeing a nitrogen gtompg.The conpound of claim8,

wherein R is -SO?-A 20 10.  The conpourd- of 'claim9, wherein Ais aryl,

.optionally substituted with one or nore groups selected from hydroxy,

cyano, |ower alkyl, |ower alkoxy, thioatg%ﬁmagalo, hal oal kyl ,

hydr oxyal kyl , nitro, al koxycarbonyl, alkylcarbonyl, alkylsulfonyl, halo

. Aahkyl sul fonyl, am no,_ al kyl am no, dial kyl ari no, al kyl am nocar bonyl,
‘anylcarbénylaniﬁ@bﬂﬁkaylaninosulfonyl, and al kyl sul fonyl am no. 25 1.1.
The conmpound of claim 10, wherein A is phenyl, optionally substituted with
one or nore groupsgs -t ed_ _ : Vs I

al koxy, thioal kyl, ?%b??’% hé|%@%’|@$§f%)gﬁ%ﬁ%f?%%ﬁ?%&zﬁr%%‘é%ﬁ
nitro, al koxycar bogspp:e,roaryl, optionally substituted with one or more groups selected from

hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl, halo, haloalkyl,
hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
10 haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
| alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino;

; kylam no, dial kyl am no,
| kytam nosul fonyl, and-.

R? is selected from hydrogen, C,.¢-alkyl, C;¢-alkoxy, and Cy.q -alkylthio;
R’ is selected from hydrogen and Cy.s-alkyl;

) R*is selected from hydrogen, halogen, C,.¢-alkyl, C,.¢-alkoxy, C1_5~a1ky1fhi0,
' 15 haloalkyl, cyano, and alkylcarbonyl; and

one of R%, R® or R’ is a group of general Formula B, wherein W is a -CH- group ora
nitrogen atom, and R, R® and RY are each independently selected from

hydrogen and C;.1o-alkyl, or R® and R’ together may form a Cs-C, alkylene;

g

—W N-—— R8
R10
Formula B
20 - and the others are each independently selected from hydrogen, halogen, C,.¢-alkyl,

Cy-s-alkoxy, C,.¢-alkylthio, haloalkyl, cyano, and alkylcarbonyl;




al kyl-car bonyl , akl sul fonyl, am no, alkylam no, diallcylamno,

al kyl am nocar bonyl al kyl car bonyl am no, al kyl ari nosul f efdcemiaPshos

- al kyl sul fo\QéI@W) 13 Decenber 2005 WO 02/ 098857 -56 PCT/EP02105890 12.
The conpouh ¢rhim 9, wherein Ais heteroar yl , optional PGTERFE#Y0UL ed

Wi th one or nore groups selected from hydmsexy, cyano, |ower alkyl, |ower

al koxy, thioal kyl, halo, haloal kyl, hydroxyal kyl, nitro, al koxycarbonyl,

al kyl carbonyl , al IOyIlrsimﬂoaiym,mer&]ah@ahkw sed faﬁét?iiqmﬁ:ﬂilr@@oflﬁiﬂl@rylgﬁgws or

di.al kyl am no, al k I cay bonyl am no, al kyl ani nosdl fonyl
~and al kyl sul fonyl i%@{%&‘c@ﬁ@éﬁ% gce%%ﬁ%ﬁﬁlﬁ%orosf’ Véfeéﬁfﬁ“iof wherein Ais
pyridinyl or benzothiazolyl, optionally substituted with one or nore

groups sel ecedll &@mpwmdmfylalmyawhereind%es -S-kAd , | ower al koxy, thioaikyl,
hal o, hal oal kyl, hydroxyal kyl,” nitro, alkoxycarbonyl al kyl car bonyl ,

al kyl sul fonyl I L, anmno,.. al kyl.am no, dial kyl am no, 10

al kyl anmi nocar boﬂ?/el &%ﬁ%nlac%grc %y’l‘gmrﬁl&‘qgla mﬁf(ﬁ@sul fonyl, and

al kyl sul fonyl am no_ 14. The conpound of claim 8, wherein R is -SA 15.

" The conpound4ofThe @mporad ofibleine B vitertis Aamphen;dppn@maﬂylsubﬁu@@am@t@g Wit Yo

B d | | ky
Aoy, "ot oar Kyl EOERF R o BT i S M Vel el Ealebony !
a: kyl car bolnil I al kslballgylf b}@bxyalktyrﬁmm Ia;édoxydaﬂmmzl au@lram,,n Ia |s1|§11];mﬂ}p di aIOI
n am a on | am. no on an
: )altl E;} 58I fgny?/am ngﬂg 4 ony %ﬁ%y&fmré ﬁqrﬂ(y%gm% ’f’i‘“%?‘;‘é’ nyI

optionally substi alhyleectbmn)tlhmnmea]hylamﬁmrs&lf@[}Qwﬁa Belsembeahim hydr oxy,
A ?ano | ower al kyl, |ower - al koxy, thioal kyl, 20 hal o, hal oal kyl,
)

hyd | ky! K b bonyl, alkylsul fonyl,
hal LSTK& §ﬁ| ¥ onﬁtercgm%%l‘ %yqi‘%&i g#ﬁ& R%‘Ey‘{ a(r)ﬁn%o al k§| ani nocar bonyl ,

al kyl car bonyl am no, al kyl am nosul fonyl, and al kyl sul fonylamino. 17. The
corrpound of @l éfhwqmpmhadefdal% w@e&ugﬂommafylgenpr al fornula B, Whbeing a

7. The compound of claim 6, wherein A is phenyl optionally substttuted with one or more
groups selected from hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl, halo,
- haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
15 haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino.

- 8. The compound of claim 1, wherein R is a group of general Formula B, W being a

_ nitrogen atom.
) | 9. The compound of claim 8, wherein R is -SO;-A.

20 10. The compound of claim 9, wherein A is aryl, optionally substituted with one or more
groups selected from hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl, halo,
haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,

-~ alkylcarbonylamine, alkylaminosulfonyl, and alkylsulfonylamino.

25 11. The compound of claim 10, wherein A is phenyl, optionally substituted with one or
. more groups selected from hydrbxy, cyano, lower alkyl, lower alkoxy, thioalkyl,
halo, haloalkyl, haloalkylsulfonyl, hydroxyalkyl, nitro, alkoxycarbonyl,
alkylcarbonyl, ‘a]kylsulfonyl, amino, alkylamino, di_allcy'laminb, alkylaminocarbonyl,
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino.




nitrogen atom 25 18. The conpound of claim 17, wherein R is -S02-A 19.
The conpound of claim 18, wherein Ais aryl. 20. The comppeagbeefoos! ai m 19,
wherein A is phen optionally substituted with one or nore rOups
sel ect ed WiOJH “d?’/oxy cyano, |ower alkyl, |ower alkoxy, t"ﬁ*@fﬁ 20

#%N hal o,
hal oal kyl , hydroxyallcyl, nitro, al koxyca-rimnyl al kyl car bonyl ,
al kyl sul fonyl 30 hal oal kyl sul fonyl, am no, al kyI am no di al kyI amno,
al kyl am noca]rﬂoffhyl:omgbkydl G&ﬂhﬁf@{l\n&fﬂdﬁ@f‘x 1ahéteisdaa}m odipktituddddyith one or

al kyl sul f onyl am no. 13 Dec r EPO, / 5890
21. yThe corr%;ound IB?IECHISPWSEI%GE%QFEWP%RW »[Ealog! ONEIE%YP%@ é@gi% Lclaim
21, wherein A is hailylhaloafyl, hp@clokya]lsﬁhﬁtrblalk@@c%bﬁ IOé]EyléHrb@i%ﬂQx

sel ected from hy cY2ang, | ower W? thlo IkyI Eglfo,
“hal oal kyl, hydr ojifg?a@s?ils APy g g\%éf@ﬁ %ﬂ%yﬁﬁ”ﬂ% OH}’:

al | cyl sul § onyl Sallgadebds3rsinbf MBIAmindBh IRyl ahdkykARIRRaelidd. kyl am no,
al kyl am nocarbonyl, al kyl carbonyl am no, al kyl am nosul 1yonyl and

al kyl sul f onyl.a : Th d of clai i s phe yI

oot onal |y Sindbr camERiH PRt & st o Petesi oA

ﬁygno I|0\l/<ve|r al k%shbstitﬁvéﬁﬁmﬁi &Qﬁit,méﬂ%b@@iﬂ@élﬂectg@%% hﬂlﬁk lt%)ﬁ][o; lower b ol

. hydroxyal kyl, nitro oxyca y r ony a y sul fon al o
~al kyl'sul fonyl, alf¥#,2 g'fmlﬂ in ;ﬁi@nﬁ xeALRR AP rdeca gw:

- al-kyl car bonyl ani ngk gl@kﬂfdﬂyﬁ Eﬁ%ﬁﬁﬂiﬁloaﬂ?ﬂ@l@hﬁmﬁﬂw AL AT J)Gia ino, e

conmpound of clai wherejn'th oun
- 3-benzendsul fonyl Flamigararhonyhal cazhxqmﬂ?@ape, alkylaminosulfonyl, and
%Jbenzenesul f onyl gmﬁﬁgmzmpi perazin-1l-yl-1Hindole; 15

3<benzenesul f onyl - 2- et hyl - pi per azi n-1-yl-1Hindole;
3-'(4-chl or ohenzenesul f on -7- pl perazi n-| -yI | Hi ndol e;
%?béﬁ%@%gﬂﬂﬁ%ﬁ’f)f a)‘ng F’F‘F}R R7spbrer azi n-1-yl - | Hi ndol e;

3-(4-metho

15. The compound of claim 14, wherein A is aryl, optionally substituted with one or more
- groups selected from hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl, halo,
15 haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
| haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino.

16. The compound of claim 15, wherein A is phenyl optionally substituted with one or
more groups selected from hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl,
20 halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
) ' haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
' a]kylcarbonylamino, alkylaminosulfonyl, and aJkylsulfonyiamino. |

17. The compound of claim 1, wherein R’ is a group of general formula B, Wheinga

nltrogen atom.
25 18. The compound of claim 17, wherein R!is -50;-A.
18. The compound of claim 18, wherein A is aryl.

20. The compound of claim 19, wherein A is phenyl, optionally substituted with one or
more groups selected from hydroxy, cyano, lower alkyl, lower atkoxy, thicalkyl,
halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, atkylsulfonyl,

30 haloalkylsulfonyl, amino, alkylamino, dia]kylamiﬁo, alkylaminocarbonyl,
“ alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino. o




7-pi perazin- |-yl-3-(pyridine-4-sul fonyl) 1Hi ndol e; 7-pi perazin- I-yI 3 -
(pyri di ne- 2- sul fonyl) -1Hin dole; 20 13 December 2005

1- net hyl n-1-yl-3-(Pyridine- 2-su|fony|)-IH-|ndoIe )

3- benzenesh‘faf onyl%’zq - (4- net hyl - pi perazi n-1-yl ) - 1Hi ndol e; §CT/(E§“%"“3)"

-di chl or o- benzenesul fonyl) -7-pip erazin-I-y3%-1 H-indol €;

2-(7-pi perazin- % yl -1 Hi ndol e- 3-sul fonyl ) - benzot hi azol e;

3- (4-f1 uor o- behn @ﬁé@@IPPBﬁ@P)FdWWEIEﬁLEl wedakzin- |-yl-1Hindol e; 25
3-(4-fluoro-benzenesul fonyl)-7-pi perazin-| -yI 1H i ndol e;

3- benzenesul f’Q”YheZoxﬂ BeAd gF Naif M e 2005 02/ 098857
PCT/ EP02/ 05890 - . p| pe, azi n- 1W;?}Hre i ﬁ“%%ﬁﬂ&ﬁw‘icpwﬁthoflﬁabmm
3-(3, 5-di chl oro- b&i?‘é?fe%-’ red o) Yﬁf@%@’@m}mwet&&yl H:)Iv#eréiﬁokyethma]kyl halo,

s, s bl 510 bl R oo,
 7-piperazih-1-yl- (E-HFV% aﬂr@mpmlkylimnmedaﬂquahﬁﬂy,laﬂcyldﬂqmﬂékﬂbﬁwl
- 1-met hyl - 7- pi per aza!ll&kjaﬂydny‘isanggg aﬁlfyjlafnluﬂgglﬁfg%yp Yha Qlkylsulfonylammo

enzenesul fonyl ) - 1Hi'ndol e;

(4-fluoro- benzenesul fonylcz 1- net hyl - 7- pi perazi n- | -yl - 1Hi ndol e;

1- met hyl - 7- p| e?]é“-‘z‘i:‘ﬁnﬂo% @ C(aplyﬂﬂdwlmielz Fsulpﬂ]emgllopﬁ&drh]]yrsd’@dtﬁutedmth One or

1- net hyl - 7- pi pera;ﬁ(ﬂ. . t zene quo
e 5 ou sel cred éoml‘f ;Axxfy%)% %/Featﬂﬂ@q‘“‘?‘ff

-1Hindol e; 10 3- enzenes >-y|
1H-in dol'e; 3- (éa@hhdpdkﬂehyzdeweysﬂdﬂ aityd, )aﬂcbmtkmdy} ZHpicpdbazl ﬂkyﬂ;u%‘nyl

| Hi ndol e 3-ben
1=y et hyl 107 (4- ma't¥1 ﬁ{g’l ﬁé& pe@%’laﬁl % apylafll—]lpf)hﬁﬁliﬂélam@m alkylaminocarbonyl,
(3} 4-di chl or o- ben2dulsethonghagiine, igArmindsaifonyl] peY A tbnyhind, H i ndol e;

3-(2-chl oro-benzenesul fonyl) _7- (4 met hyl - pi perazin-1-yl)-1Hindole; 15
3- (3-chl or o- bgrzenesul §.ony f Ak(me azj.n-1-yl)-1Hindol e; 3-
(2, 4-di chl oro- benze%?slﬂ%?ér%{ B ]}fr %ﬂﬁ ?‘5&’%}3& #in-1-yl)- | Hindole;
3-(3,5-dichl oro-benzenesul fonyl )-7-(4-net hyl - pi perazin-1-yl)-1H indol e;
3-benzenesulfonyl-7-piperazin-1-yl-1H-indole;
3-benzenesulfonyl-1-methyl-7-piperazin-1-yl-1H-indole;

I 3-benzenesulfonyl-2-methyl-7-piperazin- 1-yl-1H-indole;
3-(4-chlorobenzenesulfonyl)-Z—meth}rl-7~piperazin-1-y1—1H~indoIe;
3—(4—methoxybenzenesu1fonyl)-2-methy1—7-piperazin-l—yl-lHéindole;

) - 7-piperazin-1-yl-3-(pyridine-4-sulfonyl)-1H-indole;

7-piperazin-1-yl-3- (pyridiné-2—sulfony1) -1H-indole;

20 1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1H-indole;
3-benzenesulfonyl-7-(4-methyl-piperazin-1 ;y’l)- 1H-indole;
3-(3,4-dichloro-benzenesulfonyl)-7-piperazin-1-yl- 15 —indéle;
2-(7-piperazin-1-yl-1H-indole-3-sulfonyl)-benzothiazole;
3-(4—ﬂﬁ0ro~b¢nzene31ﬂfony1)-2—methy1—7-piperazin—l-yl- 1H-indole;

25 - 3—(4-ﬂuoro-benzenesulfony1}—7-piperazin;I—Yl- lH-inciol-e;

3-benzenesulfonyl-7-piperidin-4-yl-1H-indole; |




7- (4-nmethyl -pi perazin-1-yl)-3-(2-trifluoronethyl-benzenesul fonyl)
-1H-indol e; 3-phenylsul fanyl -7-piperazin-1-yl-1H i ndol g3 p2Q.0L 2§43

i ndi vi dual wiceeAREss7r acem ¢ or non-racem c mixture of isoners, or

phar maceutical |y acceptable salt or solvate thereof. 25. TH& TOTHHOTHY of
claim 17, wherein the conpound is: 3-benzemsgsul fonyl- 5-pip
-.erazin-1-yl-1Hindol e; 13 Decenber 2005 WO 02/098857 PCT/ EP02/ 05890 -59
3- benzenesul f ony| -7-pipetahinl - 5-pi(pduari prsulfonyl)-1 b ddigol e;

3-(2, 3-di chl oro- phenyl sul fanyl ) - 5- pi perazin- |-yl- IHindole; 3-

2, 3-di chl or o- benze h)- 5-pi in-. |-yl- 1Hjndqle;
5212, 5-di chl or o- barconectiramyr b RER R bigerahot RIS 114 i ol o;

1- net hyl - 5- pi perazin-1-yl-3-(3-trifluoronethyl -benzenesul fonyl)-1Hi ndol €;
5- pi per azi n-1 -yl - 3=(G4cHleiotbargermmdtingl - beireenas il Affindoldt i ndol e; 3- :
(4-chloro -benzenes ulfonyl) - 5-pip erazin- | -yl-1 Hindole; 3-

(3, 5-di chl or o-benzene O, IE- R Rerazin- |-yl - - ndol e; 3-

(3, 5-dichl oro- ben?g(r?;e%gl%l%ony %%eg‘flr?}g%n?’ﬁy?-%?-eﬁﬁz ne"ia%lwlf-dﬁ%l 1Hindole; 10
3- phenyl sul f anyl _5_pi perazi n-1-yl-1Hindol e; 3-

(2- chl or 0-°benzenedwipeasin)l-B-hi peifimiromethyl-bandehehitbyl)-13%indole;

(4-fl uoro-benzenesul fonyl)-5-pi perazin- |-yl- 1H i ndole;

- 3- (4-fluoro- benzengsihfionyllet ety »5-pi perazi n-.1-yl - 1H-.i ndoj e;. , 3-
(2-chl or o- benzenesul fo 13{'}5@35%%?:@%_ngp%}lggir%%ﬂﬂ?E_nérfqei‘gquygbhg-;m@e;Or an
i ndi vidual isomer, racem c or non-racenizc mxture of isoners, or

phar maceutical |y %&ééb@a%beﬂzﬁatmﬂfonﬂ%d+ma1h¢1-’f4p5qveem‘in—12;6—.1I-Ain:ﬂwer; maceut i cal
;cgnposi tion conprising a therapeutically effective amount of at |east one
T

oo O o L Bk S Al |
| 1-methyl-7-piperazin-1-y1-3-( 3-trifluoromethyl-benzenesulforyl)-1H-indole;
10 3—(2—chloro-benzenesulfonyl)—1-methyl—7-piperazin—l-y1— 1H-indole;

3-(3-chloro-benzenesulfonyl)- 1-methyl-7-piperazin-1-yl-1H-indole;
3-benz.en'esulfonyl- 1-methyl-7-(4-methyl-piperazin-1-yl)-1H-indole;
3- (3,4—dichloro-benzenesﬁlfonyl)-?— (4-methyl~pi§erazin- 1-yb)-1H-indole;
3—(2-chloro~benzenesu1fony1)—7-(4—methyl-piperazin-1—YI)- 1H-indole;

) 15 3~(3~chlor§-benzenesxﬂfonyl)—7—(4—methy1-piperazin-l-yl)- 1H-indole; |
3- (?.,4~dichloro-benzenesdfonyl)~7— (4~methy1—pipefazin- 1-y1)-1H-indole;
3- (3,5-dichloi‘o—benzenesulfonyl)-7- (4-méthy1—piperazin— 1-y1)-1H-indole;
7—(4—methyl-piperazin~1-yl)-3—(2—triﬂuo:omethyl—benzenesulfonyl)-lH —indéie;
3-phenylsulfanyl-7-piperazin-1-yl-1H-indole;

20 or an individual isomer, racemic or non-racemic mixture of 1somers, or

pharmaceutically acceptable salt or solvate thereof.
25. The compound of claim 17, wherein the compound is:

3-benzenesulfonyl-5-piperazin-1-yl- 1H-indole;




)

27_ A conpound of any claim1l to 25 for.use as a nedi canent 13 Decenber
2005 WD 02/098857 PCTI EP02/ 05890 -60 28  Use of one or 19Diemspsg@ounds of
any claim @shor the manufacture of a nedicanent for reat ment or
preventi onwg@ggggi"Zease state that is alleviated by 5- HTGPEE%M(P?“ 29.
The use of claim 28, wherein the disease stgie conprises disorders of the
CNS. 5 30. The use of claim?29, wherein the disease state conprises
psychoses, schi zopMeﬁeaﬁsulﬂaﬁﬁLpHQ&gﬂgspﬁb@ﬁﬁn-1ngu11qligg(i_,1g;al di sorders,
menory disorders, attention deficit disorder, Parkinson's disease,

arnyotrophic | ateral, scl.erosi ei 's disease_and  Hunting ton's
di sgase. l031. "The u%éz’ii‘d“%#%ﬁo- Sl?@’s@%’&y i ‘P’tPﬁEZHW“g‘éfg"ég“%‘lda]Fé conpri ses
di sorders of the 10 gastrointestinal tract. 32. The use of claim 28,
wherein the di seasb(Eﬁaﬁ@ﬂd’m-h}heﬁiemifon%wS—ﬁiplafa@ﬁﬁ§§18-flﬂ’f-inla61%j33ri ng a
conmpound of general Formula la Fornula |a wherein i s hydrogen or

Cl_io-alkyl and A, R4, R9, d O are,as .defined in clairnl, 15
whi ch conpri ses: i3'@#%_§§4%8$§n5%@{%’ﬁﬁlﬁéﬁeﬂﬁl" “RJB#rerar L -Hokifimdely 13

-Decenber 2005 WO 02/098857 PCT/ EP02/ 05890 RIO -'61 4 wherein Pis a :

protectingsgroup antheRe}-5RAperREndng- RiDtrihoragetds-baednbsifeh@dj-Mkindo th a
conmpound of general fornula (A-S)2, wherein Ais aryl or heteroaryl, Ti

ggt)lr 8? SL![ Iy ngl kyl até-ﬂ%e}agﬁl— P-'yf—5Qgﬁrr}ﬂl%r%me%yl-tbggzelngsdu?rlo%}rﬁ-r I%Pn’dole;S )
3-(4-chloro-benzenesulfonyl)-5-piperazin-1-yi-1H-indole;
3-(3,5-dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole;
3-(3,5-dichloro-benzenesulfonyl)- 1-methyl-5-piperazin-1-yl- IH—fndole; :
10 3-phenylsulfanyl-5-piperazin-1-yl-1H-indole;
' 3-(2-chloro -benzenesulfonyl)-5-piperazin-1-yl-1H-indole;
3-(4-fluoro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole;

3-(4-fluoro-benzenesulfonyl)-1-methyl-5-piperazin-1-yl-1H -in&ole;

3-(2-chloro-benzenesulfonyl)-1-methyl-5-piperazin-1-yl-1H-indole;

) . 15 or an individual isomer, racemic or non-racemic mixture of isomers, or

- pharmaceutically acceptable salt or solvate thereof.

26. A pharmaceutical composition comprising a therapeutically effective amount of at least
one compound of any claim 1 to 25 in admixture with at least one pharmacentically
acceptable carrier.

20

27. A compound of any claim 1 to 25 for use as a medicament.




and iv) optionally alkylating the ni trogen atom of the piperaziae or .
piperidine ring. 34. A process for preparing a conpoundsDiegenesnal fornul a

Ib-N Ra N tula Ib R3 10 . wherein R8 is hydrogen or C  1lo-a]kyl,
and A, Rz,wgé?“’%g?ﬁum, and R10 are as defined in claim1, PAHERR/EBMpri ses

i) reacting a conpound having a general Fofqymula 4 Rl 4 wherein Pis a
protecting group and R2, R4, RO and Rl are as defined in daim1l 13

Decenber 20 - idh.a compound of general”
Formil a (A 92  Where p AT ary i Oy iAo M7y SRiRSRG ofhe
sul phur ous at omedicatiivat orpouerdment grgmeveatioh of adisaase Aea®) Pat is blidviatapy ®nal | y
al kyi ati ng the}ﬁﬁt;{?ogggg atom of the indole group, iv) deprotecting the
nitrogen atom of tie piperazine or piperidine ring, 5 and v) optionally

al kyl ating the nitrogen atom of the piperazine or piperidine ring. 35 A

- process for preparing a conpound of general Forrmula 1%a Rs 10 wherein R$ is

Ct_la-alkyl and A, RO and Rl are as defined in claim21, which conprises:
28. The use of claim 28, wherein the disease state comprises disorders of the CNS.

5 30. The use of claim 29, wherein the disease state comprises psychoses, schizophrenia,
manic depressions, neurological disorders, memory disorders, attention deficit
disorder, Parkinson's disease, amyotrophic lateral sclerosis, Alzheimer's disease and

LS _ Huntington's disease.

31. The use of claim 28, wherein the disease state comprises disorders of the

10 gastrointestinal tract.
32. The use of claim 28, wherein the disease state is obesity.
33. A process for preparing a compound of general Formula la
. _ _ .
M) | 7 Eg R oA
- | AN W@\g* R
: \_i_/ N
\

R0 R3

Formula la

wherein R8 is hydrogen or C.jp-alkyl and A, R%, R’ R*, R?, and R'® are as defined in claiml,

15 which comprises:

i) reacting a compound having a general Formula 4




)

reacting 1-hal o-2-nitrobenzene with a hal onet hanesul f onyl
am nating the product obtained under step i) wth a 1-alikpkpuper@zi ne iii)
reducting {/Be:Rbdss® 9roup of the product obtained under st '
iv) adding an orthoformate to the product obtained under s
cyclizating the product obtained under stepiiwv),

benzene ii)

P g#ﬁ’ﬁ"?@ﬁd%v)

Formul a 1Sa. 36. The invention as herei nbefore descri bed.

R4
g -
PN W N—pe
N
H
Rio 4
wherein P is a protecting group and R?, R%, R® and R are as defined in claim 1,
~‘with 2 compound of general formula (A-S),, wherein A is aryl or heteroaryl,
ii) optionally alkylating the nitrogen atom of the indole group,
5 ) deprotecting,

and
1v) optionally alkylating the nitrogen atom of the piperazine or p.iperidine ring.

34. A process for preparing a compound of general formula Ib

Formula Ib

10 wherein R%is hydrogen or Cj.jg-alkyl, and A, R%, R®, R*, Rg_, and R'® are as defined in

claim 1, which comprises
i) reacting a compound having a general Formula 4

R4
/_Ei
P—N W

RTO 4

N e
N
H

wherein P is a protecting group and R?, R%, R? and R" are as defined in Claim 1

to yield the conpound of
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With a compound of general formula (A-S), , wherein A is aryl or heteroaryl,
ii) oxidizing the sulphurous atom of the com1-:>ound of 'ger_leral formula (A-S),,
iii) optionally alkylating the nitrogen atom of the indole group, |
iv) deprotecting the nitrog(;n ﬁto_m of the pliperazine or piperidine ring,

5 and

v) optionally alkyla‘;ing the nitrogen atom of the piperazine or piperidine ring.

35. A process for preparing a compound of general Formula 18a

TZ, A~h=0

N .
HB—E 3——910
N
| 18a
R8

10 wherein R®is Co-alkyl and A, R’ and R are as defined in claim 1, which

comprises:
1) reacting I-halo-2-nitrobenzene with a halomethanesulfonyl benzene
ii) aminating the product obtained under step i) with a 1-alkylpiperazine
fif} reducting the nitro group of the product obtained under step ii), and
15 iv) adding an ormoformaté to the product obtained under step iii) and
v) cyclizating the product obtained under step iv),

to yield the compound of Formula 18a.

36. The invention as hereinbefore described.






