WO 02/ 098857 PCT/ EP02/ 05890 New indole derivatives with 5-HT6 receptor
affinity This invention relates to new indole derivatives with 5-HT6
recept or wbfo2obgsy7 and associ ated pharmaceuti cal conposi tcarro2/ombhods for
use as therapeutic agents, and nethods of preparation thereof. The actions
of the neurotransmtter. 5-hydroxytryptam ne (5-HT) as a major 5 nodul atory
neurotransmtter in the brain, are nediated through a nunber of receptor
famlies termed 5-HT1, 5-HT2, 5- HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based
on a high level of 5-HT6 receptor mRNA 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 selective |igands
have been identifi edensindolemterdvdbivasefith 54876 lrectkptdr effimdny of certain
CNS di sorders such as Parkinson's di sease, Huntington's disease, anxiety,
depr essi on, nanic depression, psychoses, epilepsy, obsessive conpulsive
disorders, M i Benfibs DAAIET0 Set | HERS Rl SISRRATEATE Alee AN Cand
menory), sleep I sorders, feeding di'sorders such as anorexia-and balflma
pani ¢ at t acksociated phtinmaseidal mmpmqm@rsamthads fordiss oy themap¢ualdt@ents atrident i on
deficit dis rLeer | fromdrug abuse such as 15 cocai ne,

et hanol , ni 1210 %ds(&gﬁ%}) %\r@g%ggaz%% nes, schizophrenia, and also disorders
associ ated with spi nal trauma and/ or head i njury such as hydrocephal us.

Such conpounds Aheactiops obstpertentransmiigerdi-hydsexyitryptamsine ( e&Test nodjocer t ai n
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anxiety, depression, manic depression, psychoses, epilepsy, 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 (ADD), withdrawal from drug abuse such as
15 cocaine, ethanol, nicotine and benzodiazepines, schizophrenia, and also disorders
associated with spinal trauma 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. Pharmacol. Exp. Ther.,
1994, 268, pages 1403-14120, D. R. Sibley et al., Mol. Pharmacol., 1993, 43, 320-327 , A.].
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 ] Pharmac. 1999 Suppl 126, page 66 and
J Psychopharmacol Suppl A64 1997, page 255)

This invention relates to compounds of general Formula I:
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R2 NR6 R7T Formula | wherein: RLis -S(0OO0_2-A -C(O-A or -(CH2)0_1-A
wherein Ais aryl or heteroaryl, 5 optionally substituted with one or nore
groups seweak®e8ssT om hydr oxy, cyano, |ower al kyl, |ower a&iChapg2/038h0 oal kyl ,
hal o, hal oal kyl, hydroxyal kyl, nitro, al koxycarbonyl, alkyl carbonyl,

al kyl sul fonyl, hal oal kyl sul fonyl, am no, aFkylam no, dial kyl am no,

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

al kyl sul fonyl ami no; R2 is selected fromphydr 1gen, Cl_6-al kyl, Cl1_6-al koxy,
and Cl_6-alkylthio; 10 R3 is sel ecRéd firomfhydrogen and C1_6-alkyl; R4 is
sel ected from hydrogen, hal ogen, Cl_6G : _6zal koxy, d _6-al kylthio,
hal oal kyl , cyano, and al kyl car bonyl ; , R6 or R is a group of
general Formula B, wherein Wis a - £ yfoup® or a nitrogen atom and RS,
RO and R10 are each independently sel ected f¥om hydrogen Cl1.10 15 al kyl and
benzyl, or R8 and RO together may form &’ C3- al kylene; Z-7~ -WN Ra R1
Formula B and the others are each independently sel ected from hydrogen,

hal ogen, C _6-al kyl, Cl1_6-al koxy, _615 alg_ﬁ%fl f hi o, hal oal kyl, cyano, and

al kyl carbonyl ; or individual isomers, raceme or non racem c nixtures of

i soners, prodrugs, or 20 pharmaceutically acceptable salts or sol vates

t her eof . WOWIRh@88857 PCT/ EP02/ 05890 -3 In another aspect, the invention
rel ates to pharnmaceutical conpositions containing a therapeutically
effective anount af. eagt Q of, Eqrmul g .l r_4 ndi vi dual

i soners, racenic %lrls ?\%nd-)?'ﬁ%é_rg)(?:ﬁ Fﬁg’xotqgf%gsﬁif"p’i’ s"@r?ﬁ?%?“%?ryg%%}?eﬁ%%ﬂ’ ically
accept abl & ggitiogally 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,

alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino;
R? is selected from hydrogen, C,¢-alkyl, C;.s-alkoxy, and C;s-alkylthio;
10 R’ is selected from hydrogen and C,-alkyl;

R*is selected from hydrogen, halogen, C,¢-alkyl, C; ¢-alkoxy, C;.s-alkylthio,
haloalkyl, cyano, and alkylcarbonyl; and

one of R%, R® or R is a group of general Formula B, wherein W is a -CH- group or a
nitrogen atom, and R®, R’ and R"" are each independently selected from hydrogen Cy.yo-
15 alkyl and benzyl, or R¥and R’ together may form a C;-C, alkylene;

9
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and the others are each independently selected from hydrogen, halogen, C;.s-alkyl,
Ci.s-alkoxy, C;.¢-alkylthio, haloalkyl, cyano, and alkylcarbonyl;

or individual isomers, racemic or non racemic mixtures of isomers, prodrugs, or

20 pharmaceutically acceptable salts or solvates thereof.



or solvates thereof, in adm xture with at | east one suitable carrier. 5 1In
anot her aspect, the invention relates to a conpound of Formula I, or
i ndi vi duaWo 02®g8¥8T S, racem c or non-racenm c m xtures of | POTEPS2/03D0
pharmaceutical |y acceptable salts or solwates thereof, for use as a
medi cament. In a still other aspect, thisTinvention relates to the use of a

conpound of For f .
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R2, R4, R9, and R10 are as defined above, 20 with a conpound of gener al
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-4 to prowgeaco und of "t he general For mul k N W
R? Rl R3 disease, Contral mervous disordets, such as for example, psychoses, sc 1zophren1a, 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 I, are gastrointestinal diseases comprising irritable bowel

15 syndrome (IBS), and obesity.

In another aspect, the invention relates to a process which comprises:
i) reacting a compound having a general Formula 4

R4

P—N W N—pe
N
H

wherein P is a protecting group and R% RY R, and R' are as defined above,
20 with a compound of general formula (A-S),, wherein A is aryl or heteroaryl,
ii) oxidizing the sulphurous atom of the compound of general formula (A-S),,
ii1) optionally alkylating the nitrogen atom of the indole group,

iv) deprotecting the nitrogen of the piperazine or piperidine ring



Formula | wherein R8 is hydrogen, and A, R2, R3, R4, R9, and R10 are as
defi ned above, and v) optionally alkylating the nitrogen atom of the

pi per azi neOar/opisperi dine ring 5 to provide a conmpound of Pog/EpereIsad
Formula |, wherein R8 is Cl_lo-alkyl, and A, R2, R3, R4, R9, and R10 are
as defined above. In another enbodi nent, the invention further relates to a

process V\hiégpwi%%bourjf%of\rkgggéﬂepagﬁgnﬁ&g@ound havi ng a general Fornula 4
4 e

R4& P-N W eln
and R10 are as defined above, wth a conpound of general

I'S a protecting group and R2, R4, RO

formula (A-S) 2,

wherein Ais aryl or heteroaryl, ii) tiongd | ® al kyl ating the nitrogen of
the indole group, 1iii) deprotecting, VOER conpound of the general
Formula |, R4 g-ARB-NWR2 N R a | WD 02/098857

PCT/ EP02/ 05890 -5 wherein R8 i sPfiytl og¥

t he pi perazine or piperidine group ta,provide

d xXR2, R3, R4, RO, and R10

sconmpound of the general

are as defined above, and iv) optionafty akky Q%:ng t he nitrogen atom of

Formula |, wherein R8 is G _lo-alkyl, and A, R2, R3, R4, R9, and R10 are
as defined in the sunmary of the inventigpnyg!l n another enbodi nent, the

invention further relates to a process which conpri ses:
1- hal o-2-ni trobenzene with a haloqptpaqegylfon%l benzene,
wherein R® is hydrogen, and A, R°, R°, R, R", and R

i)

reacting

are as defined above, and

v) optionally alkylating the nitrogen atom of the piperazine or piperidine ring

5 to provide a compound of the general Formula I, wherein R® is Cy.1o-alkyl, and A,

R, R3, R* R®, and R' are as defined above.

In another embodiment, the invention further relates to a process which comprises:

1) reacting a compound having a general Formula 4
' R
x
P—N w
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10 wherein P is a 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 of the indole group,
iii) deprotecting,

to provide a compound of the general Formula I,
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> éf& w
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ii) amnating the product obtained under step i) with a 1-al kyl pi perazi ne,
iii) redacting the nitro group of the product obtained under step ii), 1V)
addi ng arworoioofssT mat e to the product obtained under stepPCIBPO2$90 10 V)
cyclizating the product obtained under ste% iv), to yield a conpound of
Fornula 18a, q O S—A PN H R9 ~N ~ 70 N1 18a R8 mherein R8 IS
_l o-al kyl s8R N g her
st ated, the @%Flévl\} n gésﬁl %%cg h| skagl%??ca#g%sn%ﬂnﬁ‘?ﬁbo he 15
speci fi cation and cl ai ms, have the defl nitions given bel ow. It rrust be
noted that, as usiehopﬁpnaﬂhellqhaéng thegntrogen aovd of e pipprpide dr pipaiidwe gtdip

singular fornms "a", and "the" include plural referents unl ess the
context cle t e [ or
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hydr ogen at d?rsR haangirf:abfrlnﬁmnémdwtsminweyoéﬂb@mv@tlons 20 i ncl usi ve,
unl ess otherw se indicated. Exanples of alkyl radicals include, but are not

Iinited t met hyl, :

Lot patyT, pent UYL RAARte o SAOLARY ok AR ASCSRYt comprc
means a cycl ic or_a conbination of |inear or WO 02/ 098857 PCT/ EP02/ 05890
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carbon and hydrogen atons, having fromone to twelve carbon atons
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i nclude but are not I mtwed opr opy | opr opy

cycl ohexyl cyclopropylet and the | ike. Lomer al kyl " nmeans the
nonoval ent | i nearilibfedBetang %é@l%gwapé@wa#%@b%mﬁdm ¥ 8t8P li):consi sti ng
solely of carbon and hydrogen atons, having fromone to six carbon

iv) 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,
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wherein R® is Ci.10-alkyl and A, R’, 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.

“Alky]l” 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, methyl, 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



atons inclusive, unless otherw se indicated. Exanples of |ower alkyl
radi cal s include, but are not limted to, nethyl, ethyl, propyl,

i sopropylwogewmdsstyl , tert-butyl, n-butyl, n-pentyl, n-h@xJIEP0Z05394 he
i ke. 10 "Al kyl ene" neans the divalent |ingar or branched saturated
hydr ocarbon radical, consisting solely of carbon and hydrogen atons,
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St
optionally He x%%%}sl?lﬁ}et}fked wi t h hydroxy, cyano, |ower alkyl, |ower alkoxy,
t hi oal kyl, hal o, hal oal kyl, hydroxyal kyl, nitro, al koxycarbonyl, am no,
al kyl am o, di al Ridkalenaoneamsithedivalsotijnear ochrabdredl satirated hpdionaboh fatigel,,
sul f onyl am . / i r I | es rwi se . indigated .
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substituted _ar, radicals __inglude b are not Limted,t | ugr ophenyl ,

chi or ophenyFretisss SRSERE repRYiet SorpthShBp iohe Kuliitnd s Shyiout LRl iREer o
WD 02/ 09885TkeCT/ EP02/ 05890 -7 "Heteroaryl" nmeans the nonoval ent aromatic
carbocyclic radical having one or nore rings incorporating one, two, or

three heferoatons,yithin t | FOM:. i tro v @X ar

sul fur) \ﬁi ch canA%yﬁ%?orﬁ% r’IQ;?/][1 '{)Ileaa%&f)g]%?%g&m\?\? f%anllgl%rr oixf Q,Ia%ﬁ%g%g?éﬁned
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 alkyl
radical as defined herein. Examples of alkylthio radicals include, but are not limited to,
20 methylthio, butylthio, and the like.

"Alkylsulfonyl" 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, anthraquinolyl, and the like. Examples of substituted aryl radicals
include but are not limited to fluorophenyl, chlorophenyl, dichlorophenyl,
trifluoromethylphenyl, tolyl, and the like.



| ower al kyl, |ower al koxy, thioal kyl, halo, haloal kyl, hydroxyal kyl, nitro,
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20 (carbobenzyloxy, Cbz), p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-

butoxycarbonyl (Boc), trifluoroacetyl, and the like. It is preferred to use either Boc or Cbz
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 conventionally
associated 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



WO 02/ 098857 PCT/ EP02/ 05890 -8 protective groups for alcoholic or phenolic
hydr oxyl groups, which may be renoved successively and selectively
i ncl udes WO®A{SSSPT ot ect ed as acet ates, hal oal kyl car bonat @€T/EPozo58Y0
ethers, alkylsilyl ethers, heterocyclyl etéiers and net hyl or al kyl ethers,
and the like. Protective or blocking groups for carboxyl groups are
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proton present | nPBQr?na%@ut?c@hy gccngtagfé "’ ofd 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,
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, fumaric acid, 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 compound 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,



30 is replaced by a netal ion, e.g., an alkali netal ion, an alkaline earth
ion, or an alumnumion; or coordinates with an organic or inorganic base.
Accept ablwoorgessst bases i ncl ude di et hanol am ne, et hanol ®QiTrEPY2/05890
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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. Prodrugs of a compound of Formula I are prepared by
modifying one or more functional group(s) present in the compound of Formula I in such
a way that the modification(s) may be cleaved in vivo to release the parent compound.
Prodrugs include compounds of Formula I 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  invivo to regenerate the free hydroxyl, amino, sulthydryl, 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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non-mammals include, but are not limited to, birds, and the like. The term “subject” does

20 not denote a particular age or sex.

“Therapeutically 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



adm nistered to a subject for treating a disease state, is sufficient to
effect such treatnent for the disease state. The "therapeutically

ef fecti vewermiooss7wi | | vary dependi ng on the conpound, dipsFape2/eisat e bei ng
treated, the severity or the disease treat,ed, the age and 25 rel ative
health of the subject, the route and formof adm nistration, the judgenent

of the attendi ngyfgdical or Vﬂi%ﬂt—%ﬂ%di@ir%ﬁityOner’ and ot her factors.
"Di sease state" neans any di sease, condition, synptom or indication.

Throughout the application the follow ng abbreviations are used with the
foll owing neani E@MFSO Ak Al kN,NgquShgﬁumméfrt- but oxycar bonyl m CPBA
m Chl or oper benzoic acid WO 02/098857 PCT/ EP02/ 05890 -11 DTB
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group OxoneTM Pot assi um per oxynonosul fate P Protective group TFA
Trifluoroacetic #NRO THE Tet r Rigpgitgisuleride 10 1 n general, the nonencl ature
used in this Application is based on AUTONOMTM v.4.0, a Beilstein
Institute conputerized system {gariddgoggnerati on of | UPAC systematic
nonmencl ature. However, because a strict” adherence to these recomendati ons
would result in _the games changi ng substantially when only a single
substituent is ch¥eBed, 15 conB@@ﬁﬂ%mlP&WH@é‘ﬁS‘ﬂ d in a manner that

mai nt ai ns consi stency of nonenclature for the basic structure of the

nol ecul e. For exanple, a corrpopfaeafve%g{dp.ll al wherein R2, R3, R4, R5 and
R6 are hydrogen, R is phenylsulfonyl, and R7 is piperazinyl is naned

3-benzenesul f O”VII%K’ piperazin- JT}i}lllu(-)roacetic acid

THF Tetrahydrofuran
10

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



1Hindole. 20 While the broadest definition of this invention is set forth
above, certain conpounds of Fornula I, or individual isoners, racemc or
non-racenvo oxosssaT es of isomers, or pharmaceutical ly acceptaimzosadts or
sol vates thereof, are preferred: R is -S(;0) 0_2-A wherein Ais aryl or
heteroaryl. O her preferred conmpounds are “those wherein R is preferably
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wherein is heteroaryl re p O 2-A wherein Ais
pyridinyl or benzgthiazoly R2 and R3 are preferably hydrogen or
d _6-alkyl. R4 iR wzerﬁéqrdwb}’dwmwen R8 is preferably hydrogen or
G -lo-alkyl, and R9 and R10 are preferably hydrogen. In a preferred
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nitrogen atom and ogen. 10 In anot her
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i soners, ar maceéuti cally acceptabl e’ salts or solvates thereof,
conpri se: 15 3 benzenesul f onyl - 7- pi perazi,n-1-yl - 1Hindol e;
3- benzenisul f ony i another prgferiedsmbodiment R jis a PIPEPRNThEFOFE of general Formula B,

3- benzenesukfepyh VZIS%{I{}X%en athnPS’ﬂicf‘]?(f z{hd Bk gcl'l“ é}in| e

3- (4-chl orobenzenesul fonyl') - 2-met hyl - 7- pi per azi -1H i ndol e;

3- (4- met hoxybenzenesu] f onyl ) - 2- et hyl - 7 pi perazin- I -yI 1H i ndol e;
Exemplary particularly preférred 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-yl-1H-indole;
3-(4-chlorobenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole;
3-(4-methoxybenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole;

20 3-benzenesulfonyl-5-piperazin-1-yl-1H-indole;
7-piperazin-1-yl-3-(pyridine-4-sulfonyl)- 1 H-indole;
7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1H-indole;
1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1H-indole;
3-benzenesulfonyl-7-(4-methyl-piperazin-1-yl)-1H-indole;

25 3-benzenesulfonyl-1-methyl-5-piperazin-1-yl-1H-indole;



20 3-benzenesul fonyl - 5-pi perazin-1-yl-1Hindole;, 7-piperazin- |-yl-3-
(pyridi ne-4-sul fonyl)-1Hi ndol e;

7- pi per azwo-02A9485B- (pyri di ne- 2-sul fonyl )-1H i ndol e; 1 - mMPCIMEPOY0ISPP
erazin- | -yl-3 - (pyr|d| ne- 2-sul fonyl) ]I i ndol e;

3- benzenesul f onyl - 7- (4- met hyl - p| perazin- i- yI) 1Hindole; 25

3-benzenesul f onyl H- 02/ 098857
PCT/ EP02/ 05890 ~ 218 %Hﬁ%@fébg %‘:I%ﬁ%@ érsau fiogfj?%fe hddleher azi n-

| -yl -1Hindole; 2- (7-piperazin- | yI-lH-|ndoIe 3-sul fonyl )

-benzot hi azol e; 3= (7(1211P€11a@0rbybbﬁzaddsﬁl-ﬂubﬁowl)&mmhhydﬂe,? pi per azi n-

| -yl -1Hindole; 3-(4-fluoro- benzenesul f onyl ) 7-pi perazin-1-yl -1Hindol e;

5 3-benzenesul fo y - i et

|-yl -3-(tol uene- @ 41? ﬁk )ﬂh‘ie&l-ﬁ)? p%ltgz Iig o?%[enzenesulfonyl)
- 7- pi per azi n- 1- yI 1H-i ndoI

3- (3-chl or o- benzér{ésﬂnqrgrhmyerrﬁs@fm})a&pmmzw—l Y1 Fniggpls;

3-(2-chl oro-benzenesul fonyl') - 7- pi perazin- |-yl -1Hindole; 10

7-pi per az n- |- Y| s3doBedciibbipromBliNh-bAngeRSEILT onyl) - 11 i ndol e;

1- net hyl - 7- pi perazin-1| -yl - 3- I fl'uoronet hyl - yenzenesul fonyl ) - 1H i ndol e;
3- (4-fluoro-benzenesul fony % -1 met hyl - 7- pi perazin- | -yl-1Hindol e;

1- met hyl - 7- pi per &zRiperapiny}- YIS 'GWQHGT%@H@HXD’rl%ﬁ;dOﬂ@ 1H i ndol e;

1-nmet hyl - 7-pi perazin- | -yl-3 - (3-trifluoronethyl-benzenesul fonyl)

-1H-indole; 15 3.(35 dichloro- benzenesulfonyl% 7-piperazin-1-yl-1H-indole;
3-(2-chl oro- benzenesul f onyl ) 1- et hy pi perazin-| -yI 1H 1 ndol e;

3-(3-chl oro- benzenes | f onyl | - 7- pi perazin- | - 1Hi ndol e;
benzenesul f onyP- © Zmesggzqaféfﬁy}penggﬂghlﬁi@ lej-1Hindole; 3-

2, 3-di chl or o- phenyl suI fanyl)-5-pi perazin- |-yl-1Hindol e;

(2, 3-di chl or o- bgnzanasWBenaEeslfoarydi P rpazaizﬁr-ﬂyl Y rEiHdolendol e; 20
(2, 3-di chl oro- benzenesulfonyl) 1- net hyl - 5- pi pera2| n- I-yI 1H-| ndol e;

net hyl - 5- pi per 2|n1 trifluor fon ) 1H—|ndole;
pi per a?i n- 1-yl 3‘”?9{2‘? %ﬁ%ﬁ’éﬁ‘?ﬂrf’mﬁgﬁggﬁ& *‘%9}[’1; 3-
4- chl or o- benzenesul fonyl ) - 5- pi perazi n- |-yl -1H1i ndol e;
1-methyl-7-piperazin-1-yl-3-(2-trifluoromethyl-benzenesulfonyl)- 1H-indole;

3-
(
3-
3-
1-
5-
(

3-(4-fluoro-benzenesulfonyl)-1-methyl-7-piperazin-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-trifluoromethyl-benzenesulfonyl)-1 H-indole;

15 3-(2-chloro-benzenesulfonyl)-1-methyl-7-piperazin-1-yl-1H-indole;
3-(3-chloro-benzenesulfonyl)-1-methyl-7-piperazin-1-yl-1H-indole;
3-benzenesulfonyl-1-methyl-7-(4-methyl-piperazin-1-yl)-1H-indole;
3-(2,3-dichloro-phenylsulfanyl)-5-piperazin-1-yl-1H-indole;
3-(2,3-dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole;

20 3-(2,3-dichloro-benzenesulfonyl)- 1-methyl-5-piperazin-1-yl-1H-indole;
1-methyl-5-piperazin-1-yl-3-(3-trifluoromethyl-benzenesulfonyl)-1H-indole;
5-piperazin-1-yl-3-(4-trifluoromethyl-benzenesulfonyl)- 1 H-indole;

3-(4-chloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole;
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(3, 5-di chl oro-benzenesul fonyl ) -5-pi perazin- |-yl- IHindole; 3-

(3, 5- di chworoenssszenesul fonyl ) - 1- net hyl - 5- pi perazi n- 1- y| PCHEPaziei8e0
3- phenyl sul f anyl - 5- pi perazin-1-yl -1 Hindqgle; 3-

(2-chl or o- benzenesul f onyl ) - 5- pi per azi n- 1-'3I4-'I Hindole; 5

(411 uor o bensendaut Ayl bR AN S Al B flelel o 0. o

(2-chl oro-benzenesul fonyl) -1-nethyl-5-piperazin- | -yl-1Hindole; 3-
( 3, 4- di chl or o- be3z&nedidhfoymplehzenesudfompl) Hymephiyb&rripérazind-yl- )H-idddlé;ndol e; 3
- (2-chloro-b enzen esul fonyl) -7- (4-nethyl-piperazin- | -yl) -1H i ndol e;

10 3-(3-chl oro-ben | )i 7= (-4-amet hwyl: - plyper azi n-1-yl ) - 1Hi ndol e;

3- (2, 4-di chl or o- %%@%%@?g{%ﬁﬂlgé#léfnﬁet —3}?‘?‘%gper azin-1-yl)-1Hindole; 3-
(3, 5-di chl oro-benzenesul fonyl) -7- (4-methyl-piperazin- I-yl) -1Hindole;

7- (4- et hyl - pi peBa@r-ehlaroybenzgnesgliomyil k- b-pipessrn-Ayil-Ikindedeesul f onyl ) - 1H- i ndol e
; and 15 3-phenyl sul fanyl - 7-pi perazin- |-yl-1Hindole. It has been shown

ihat co unds ofz_fs0 c o0d: LN Ly 150: .5-HT6 receptor.
Mo 5 (g ﬂﬁ%ﬂo%hebzé}é¥ﬁf&ygoéégg§iiafégﬁn% %1 15{%%1%, P

The preferred conmpounds show a pKi

3- Benzenesul fonyl - 7- pi perazin-1-yl -1 Hindole;, 9.28 )

3- Benzenesul f onyB-E-hgamybtenzenssyionyh hrmethyl-51piperagist eyl 4 7ndole;

3- (4-Chl or obenzenesul fonyl ) - 2- et hyl - 7- pi perazin-1-yl -1Hindole 8.49 3-

(4- Mot hoxybenzengsel s dededmiiriyl 1 PhaBAATbRerarii yLh Hhfudl e 7. 77
7-Pi perazin-1-yl-3-(pyridine-4-sul fonyl)-1Hindole 7.16 WO 02/ 098857
PCT/ EPO2/ 05890 - 15 Canpound pKi . . i

3- Benzenesul f onyB=?-4-dichlorenpengsngalianyly7+ (4pmpthylpipgersins 1-pd)- bf-indole;
3-(3,4-Di chl oro-benzenesul fonyl ) -7-pi perazin-1-yl-1Hindole 9.09

2- (7- Pi per azi n- 1-ay(2-dithionistalz@rcniftyl ONY4-n N zap&haz al-f1) 9 Fmdole;

10 3-(3-chloro-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)- 1H-indole;
3-(2,4-dichloro-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole;
3-(3,5-dichloro-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole;

7-(4-methyl-piperazin-1-yl)-3-(2-trifluoromethyl-benzenesulfonyl)- 1 H-indole;

and

15 3-phenylsulfanyl-7-piperazin-1-yl-1H-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-1H-indole; 9.28
3-Benzenesulfonyl-2-methyl-7-piperazin-1-yl-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




3-(4-Fl uoro-

3- Benzenesu

7- Pi per azwo-0kAydssB- (2-tri fl uor omet hyl -

benzenesul fonyl ) - 7- pi perazi n-1-yl -JHindol e 9. 37

| fonyl - 7- pi peridin-4-yl-1Hindole 9.47

benzenesul f onyl ) - 1HPCHdWhB0B96IS

3- (4- Fl uoro- benzenesul fonyl) - 1- met hyl - 7- pi Qeram n-1-yl-1Hindole 7.65

3-(2,3-Dichloro- phenylsulfanyl) 5-pi perazin-1-71- 1H-| ndole 9.42

3- Benzenesutfonyt=t=tsopropyt=>5"ptperazr-i-—t=y—=tH+ndote—8-86 -

3-(2, 6-Di chj oro- phenyl sul fanyl) - 5-(%11'%“&‘211 n-1-yl-1Hindol e; 9.31 pKi

3- Pheny| sul zin-1 -AIL 1H-indole 8 20

6- Pi per azi n- -B}éhzeﬁeitﬂ)ﬁbh ﬂrm@nzetﬁﬂl igdin-11yH1pdRldele 8. 09 10.0

3-(3-Chl oro- benzenesul onyI) 1- metp;lgéI} 5- pl‘{)ﬂ?aram n-1-yl -1Hindol ¢; 9. 36

1- Met hyl - 5-1pJ per ne- 2-syrfony indole;, 7.64

3-(3-Chl oro- %‘&ﬁ%‘iﬁé@ﬁm é?%?esgyfé?ﬁiﬂ |R5P?’F¢‘%ny]1§i H)Zl‘lﬁ fe 9.11 9.09

3-(4-Fl uor O%&%%MW#W@HMM#MM&O

3- (3, 4- D chl p(pPhepzenesiliFbmdole- SsplifgslpBénothiddotel H i ndol e 9. 40 Ggspounds

of the present invention nay be made by the nmet hods depicted injthe

illustrative ?%/E het| cre gl herres S descri bed bel ow, Th(

starting mats %f%ﬂ?&n%eéﬁ%’iﬁ% ) SRR ‘X &ﬁllﬁ Othese conpoundis®§éneral Iy

are 5 eith sAldrilch Chem cal

Co., or ar g PpBeprhedilfobyl-TVpipesdm-4yDWA-indolehose skilled in the ar .47

foll owi ng procedures set forth in references WD 02/098857 PCT/ EP02/ 05890

-16 such ag eser. adF| ser. s Reagents for n Synthesis; [WTEy| &

Sons: New \rcjE IpeRAgHy 71‘9@ ﬁorﬁgﬂel 6@8@%% I%Y“ﬁ&eCar bon C%rﬂfﬁounds,

El sevi er SC.rC{}%C DnhllLshelv-S 1OQQ, Vol -vhres—1-5—-and Qunnl ement-al-s- nd

Organi ¢ Rea3 (ﬂ-(@ﬁmprd%leﬁz;en&uﬂﬁﬁﬁ)-lNa\athYbVJp,lpe‘rQﬂﬂ- -yl\lkﬂuﬁmﬂe 1- 40. T’VLGS |

foll ow ng nthetic reaction schenes are rrerel y illustrative of [sonme b

nmet hods by [es Ion may be s$ypthesi zed,

and vari ou%%%ﬁ]%}ﬁgjf gﬁ@[@bﬁ%’r@'é é@FR (Pqtl%n schenes 942e made

and will b gested—+o—one—ski-H-ed nm..c art—havi-rg—referred—to-the

di scl osure cSethmenemﬂfnnylth1s9pro§pb54p®pdrazm.1-}Ihlé:l $icold;i ng mat eri al sg.and| t he

i nternedi atles of the synt heti c reaction schemes may 1o be isol ated anhd

Iplu;r: I;Sd 1 3dFZSé begillgrsc}p nys anyrl Qrf)%eréz%: mloilliflridoller;]CI uding buf 5'9&
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-piperazin-1-yl-1H-indole; 9.36
1-Methyl-5-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1H-indole; 7.64
3-(3-Chloro-benzenesulfonyl)-7-piperidin-4-yl-1H-indole 9.11
3-(4-Fluoro-benzenesulfonyl)-7-(1-methyl-piperidin-4-yl)-1H-indole 7.80
3-(3,4-Dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole 9.40

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

illustrative synthetic reaction schemes shown and described below.

5

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 following procedures set forth in references



to filtration, distillation, crystallization, chromatography, and the |ike.
Such materials may be characterized using conventional neans, including
physi cal worigtogssss and spectral data. Unless specified toPrchErovnse@ry, the
reacti ons descri bed herein preferably take%éol ace at atnospheric pressure
over a tenperature range from about -78 0 about 150 C, nore 15

Egﬁi Z rn ?‘ 2 lﬂ%/ | fsqlglﬁrhsaggs%{' atgd 19 esIeP ,Z ﬁpa%g%%j‘a; %r?drg?%zt}m? ‘? tWHé‘)? gc%roraisb ll‘yegva@?rkz}fél

Scheme A Sc h‘é¢l§mAS éhsl§cRWbiess,C’Fﬁm1ﬁUdaf Cotbopréquaprounds, ﬁlSp‘eclaicnqwb Pitblisberss1989H R4

R -~N R9 R9 \Rﬁuﬁ%s 345 a!nd33up lehqe%s, Ia?nd Orz %z%cﬁoﬁy Wﬂ%%ns N2y foM%l NO2
R1I0 2 Rio 3 P- N F§

02/ 098857 Pé"ifﬂElﬁG%}ﬂ@s e follpyvipg %Yﬁléhfﬁi%r%flap a@wgses §Ift§§?r6¥yu%1€»°@r%w g? spme
pr ot ect eds pipethadd By Wwhigh hidcdipduirls @hﬂmﬁreseﬁt iRGert iR rﬁ@y bOsmeesRel, bad

2-unsubstituted in S a ect n a
OO L e e T AR L o S S Fhspize? V!
Col | ective svggasted t@ pnasigkhediﬁ thaart havikie teferoed/©l thes dlsﬂasur&95ntéih984h) thisThe

ort ho- ni trot%} %& is 5 condensed with NN-di nethyl formam de di nethyl or
di et hyl acet PRt ent but oxy- bis(di met hyl am no) net hane, and the like in a

Such as pyrrol | diRe R uRE PR AP Rgtnddihees IR PERRERE Fectlo A RHRREE T e
of the nitrdetisalgedandputited ifidedired (ing cmvmdnﬂ?.echniq}ues,andbéngbﬁemtddmbgd a
variety of ngtgo ?onS H%’Elll?t?on, @égﬂﬁy%t?ox{‘@{ %%[‘?E'%?rtair:]l%? an{l Eh?egﬁ{ e%ugr}’ %%eﬂat' on,

or by chem cal sucéh as ori
zinc netal . brcﬁamt‘euzaﬂummq)ﬂemiomi/memmst, iotlingepleysigalaonstaotsant epectﬂabdata
Bat cho- Lei ngr uber

Unless specified to the contrary, the reactions described herein preferably take place
at atmospheric pressure over a temperature range from about -78° C to about 150° C, more
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.

R4 R

gy

< L {Ec S e
NO, \—I_/ NO,

1 Rw

R4

R ke

20 4a (R? and RS = H)



i ndol e synthesis can be prepared by nucl eophilic displacenment of a
nitrobenzene with a |eaving group such as a halo or
trifluorowetiassssul fonyl oxy with a suitably 1-protected pCpgEPazdiseo of
general formula a, wherein Pis a protectlﬂg group, as described in
Synthesis, 15 1145 (1990) for displacenent of 2-trifluoronethanesul f onyl oxy

ni trobenzene w t{}?ljtho 91‘?& %'ILP Q%gﬂ)%klﬂﬁed % I%lfléc eﬁiﬂy&(@%ﬂ 1eg%ié;?%8§’ch9§8§nyl

i nclude N-tert-bufoxycar ony car
acetyl, benzuoyd camhe chovemed tngaupsubsmet@lr malbleeé&gg RpigeRA = He Pciare p@)tm

in the displ ageﬁr}a b tﬁg Lgﬂe ;ﬁaruh ?atcho syglgﬁ%sgs asncgc;h %rhrged 9301@%%@%%2359 ho lectlvtehe

preparation % -Nirtro per
ni t r ophenyl ‘mlpmeange cSatnarbblrpHatem:ydd Ry, tBNYIOAL). offak mﬁtohmd@tdua{e & by

treatment _with.di-tert nate .to theB er atlv RO R4
~ RO R4 T HPBd 9&“%30’&%%&@??%@@%"%5# % “iXY“
Pi per azi nyl |b1c(diraeth¢anmcp&rdtlmhnleydnd1dmllﬁs i amumdbég)sdb&np S@qhaarsd?ziMmy opiﬁl@laﬂy in
Bartoli indale i

nt hesi s i escri b T ed Letter
510" ( 1085) AP BRL T suof B Braing jo SR B Gy R iibostene
ni t r obenzene(3).s RedwAionthfwhé hitfbswréné toGht gidulel (dapBY eid RF’ B AHEa\&: Qﬁféc@&:BBﬁZ
PCT/ EP02/ 05890, %8 t fford th% do] e egﬁlbénl na s Ie steg - Al kyl
subst i t ut ed YaRgE1 ¥ ethpdscyich pycarytic TR RS A QB FREHIABeP™ ghefcal
synthesi 39 GeAudify BleaRILEK aditabiling tricdilbirRle, irbh BLYiae hidyli ndol es can al so be
prepared fromthe correspondi ng an noi ndol e by reaction of the am no group

wi th bis-chl oroeth Iamn or. a suitahl rotected deri.vatjv t her eof, as
is well known in ]tﬁEOtEﬁt‘f BiPert trgi?ﬁ)‘ée&ﬁra{q%ﬁow for the eBat‘glo {]elmcruber

7- (1- pi per aznayle)syidedie cay be tpfépafemebl;t n@éledplikia ai@plact@h@t\Mftahmtrobenzene with a
bi s-chl oroethylam ne is descrlai)ed i n, WO 94/ 1595[“? era%l é)e gg, ol es can
al so be pr e.&s4VVé%s E50TM BFR Ad2MaG BpHERATarstieRrTopEeRR Yt taPhelrProfeciede
preparation p(i%eerﬁé’roﬁg;ﬂ@&ﬂ A RN EIR-Plis Wl profedehe %ﬂoﬁ pUs d2adreield in Sg/ntheszs,

l'ication 2097790. 10 Pi perazinylindoles can also be prepared romt e
ﬁ\gfr espondi ng#4 Brdsein @sﬂ?cement of 2-trifluoromethanesulfonyloxy mtro enzene 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.

R A R
N H,C” “MgBr Ja
P-N W —_— P-N W N R2
\T/ NO, THF A N
R10
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



Pal | adi um catal yzed coupling with a suitably protected pi perazine, such as
Boc- pi perazine (Buchwald reaction). Piperdinylindoles can be prepared by
conver si owWooR/0988sui t abl y protected haloindole to the |itRCa/mPer/iHisati ve,
foll owed by condensation with a suitably _p1r80_t ected 4-piperidone, 15 and
subsequent dehydration and reduction of the olefin. W 02/ 098857

PCT/ EP02/ 05890, ¢ - > cril of epay. i
compounds. of PAFEaITAS FEE (B R Sipgle SRR 2ot 38 EbURHR AR dBeE Aoy ot
and A are asvdiddbletaatheleihgruberBaicho sfnthéses, tanimprepared By hiRbulR4 S- A RO R4
SA \\ zNH1zPNWR go PNWR2>HNWR:z / H(AS), NNRLO H

6 HT RO HRD B RGTRIE tg8 45 rrdbaied g b Strelpo il Gnindingdly B
Al k RL 10 H reqgioR4 the: AmR® gebuPvBtiAbisHehivbethRRnmindBe Al s\tititdy prdtedteddefRy4Ave

,(6\I5;< R&hé}% ;A‘I ntﬁgé?igésgf WA k5w i L G0 aﬁoﬂexa%ﬁ{vl%? l'a’lr\éylaariaggr? lo? 7-(P —fpi ?Qz%yﬂinc'lzc% g}f'l a
, treatment of 7-aminoindole with bis-chloroethylamine is described in WO 94/15919.

Piperazinylindoles can also be prepared from ortho-nitrophenylacetonitriles as
described for the preparation of 7-(4-carbethoxypiperazin-1-yl)indole in UK Patent
Application GB 2097790.

10 Piperazinylindoles can also be prepared from the corresponding bromoindole by
Palladium-catalyzed coupling with a suitably protected piperazine, such as Boc-piperazine
(Buchwald reaction).

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.



protecting group and Wis -CH or N, are prepared by reaction of the indole
sodiumsalt wth an aryl or a heteroaryl disulfide as described in

Synt hesi swod0Q/0988888) . Aryl or heteroaryl disulfides are ecHmPOTIIRO Yy

avai |l abl e or can be easily prepared by oxidation of the corresponding aryl
or heteroaryl thiol by neans well known to those skilled in the art. 10
Rermoval of the protecting group (P) frogythe goi perazine or piperidine of
general Fornula (5) under standard condartrons can afford conpounds of
Formula (12). WO 02/098857 PCT/EP02/05890 -20 Oxidation of the aryl .or,
het eroaryl $gh¢ragl desgribapmethods ef prephring covepainsiaof Fosanls dmereigRoHp KaR ' be
acconpl | shegoukd 7 Reski (aD) 540 hill£ 1ubgh AUAThe SHihaARoMAL ARSAUS.

per oxynonosul faf e oieTM, 3-chl or operoxybenzoic ‘aci d, peracétic acid,
hydrogen peroxide, ozone and the like. It will be appreciated that with
sone of these oxedi Zt'ng 5 agents oxi dagd on Fof Jhe pi perazinyks ni t¥ogen may

al so occur to gHve oxi d%.a In theke gdasgs, reduction t he. N-joxi de
RNe @ngra @ a- f26) _can p @
a suitabl e reduging~ageht suck¥s hy el tal ytic hydr ogfha

back to the nw get h
g ,
tri phenyl phosphire and the |ike. Renovgh ofs the protecting gkaupi1gP) from
t he pi perazine or 4iperidine of geaéral 1o Fornula (6) is acconplished
under standard conditions, e.g.« cleavage of the Boc group by treatnent
with a strong acid such as trifluoroacetic in a suitable solvent such as
di chl oronet hane or hydrochlggi @ acid in a suitable sol vent gsuch as water,
et hanol or ethyl acet fe to atsdyd conpounds of gefferall esmula (7).
1- Substituted derivati ~geperal Fornula (8), r et | k is an al kyl
group, are 15 prep5F d atfPon -ef—the sodir £ par ent
i ndol e of general Formul a ()Gwith a suitable al kyl"atiYfg Hgent such as an
al kyl halide or sulfona®® in a suitable solvent sucA®as 7tetrahydrofuran or
DMF, to afford conmpounds of general Formula (9). Coupling of conpounds of
general Formula (7) or (9% wi th a carboxyal dehyde under| reductive

am nation conditions can dfford conpounds (10) or (11) respectively, 20
wherein R8 is ¢ _|o-al kyl ygroup. WO 02/098857 PCT/ EPO2/ 05890 . 21 Schene C

(0] R4
R® R4 O=\é" A R® O=\é’A
P-N W N ge R—N W N—pge
S N
‘ H
R10 8 Alk R10 10
0
4 R4
R R o:‘é*A R| ° O=“S‘A
H-N W A\ B2 —_— RB—N W N—pge
+ N - N
Ro 9 Ak o 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
heteroaryl 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 compounds of Formula (12).



Schenme C describes an alternative nethod of preparing a conpound of Fornul a
| wherein R is -S02-A and R8 is Cl lo-alkyl, R2, R3, R4, R5, R6 are

hydr ogen wod2/94887 as defined in the Surmary of t he | nventPCarEP02d3goo S( O) oz
AA(00-2 R N3- Ro (0)0-2\ HalJ HNO ~N02 NL 13 14 R4 Rio N
i 15 Ak S(Oo0-2 S(O0-2 S(Oo0-2 Reduct|8n RZC(CR)S IR2 OR R2 NH2 > N
~NNNN RL--f

Ni t robenzenes of %Jatﬁ{ 12&1‘?1 Iggheﬂog érlél? n?rgr gtf) rtié %%%ﬁlgestg% Sulfonfyl
13, with aghai;orr@nhzbnea@t@mphahed/m@ucm sustablal omiuzlma@e@ﬂhf osuyh e premssium

hal omet hanesyl L ihoniB0¢ SBSoAIPH2LORRLANERILLARY  BENEENE N Lhey piegance

of a strong-*b SUch po asstu sodi

l'ithium hydrp@xymklr ooonesaddi mhenialcdnoii dd] bé lapprez’c'ﬁtesiuﬂiaab\hé smhweﬁthesu«»bndazsng' HE
Nucl eophi ] i of t he .ni trobenzene of aV| ng
aroup Ly sudk g BRRERTE bGP BQEE RO 5% ardl e Y af by " 1p B

ni t r obenzeneaes rrpdmmbn@jff tlia)N mixfide Babk td_de lpatano pipefazireef] rgemerre)l Bprowp 6y can be

variety of th n.the art uch, as cat ll:%' enatl on
preferably i ﬁe chg %ﬂb?e ﬁ‘&lgab ¥ T ﬁh"émgrrﬁ%“% S@éﬁ aafsy]é‘yér() a(é%t?m gf%‘;%?

a suitabl e sophemiphoysitinasndtielkan afford 15 an am ne of fornula 16.
Addition of an ortho ester of general fornula RRC(OR)3 wherein R is an

al kyl group and is h en or al k sence of . an .aci

t ol uenesul f oni c %F’c?va]f %ﬁdtﬁ% %Ite t§f‘gc§f8¥f’ é%i F}8W ﬁ’ﬁr?lg FFEPE L RIRHIB ‘%(ﬁﬁneral

formul a 18, Fehreulai(d) is accomplished under standard conditions, e.g., cleavage of the Boc group by
treatment with a strong acid such as trifluoroacetic in a suitable solvent such as
dichloromethane or hydrochloric acid in a suitable solvent such as water, ethanol or ethyl

acetate ,to afford compounds of general Formula (7).

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 C;_jg-alkyl group.



R2 is hydrogen or al kyl. WO 02/098857 PCT/ EPO2/ 05890 -22 The conpounds of
the invention have selective 5-HT6 receptor affinity and as such are
expect ed wo ok@9ssseful in the treatnent of certain CNS di secadrs2/siseh as
Par ki nson's di sease, Huntington's diseas q_anxiety, depression, nmanic
depression, psychosis, epilepsy, obsessive conpulsive disorders, mgraine,
Al zhei nmer' s di sease (enhancenent of cog%'}&;gn\é% 5 nenory), sleep disorders,
feedi ng di sorders such as anorexia and [T1ma, panic attacks, attention
deficit hyperactivity disorder (ADHD), attention deficit disorder (ADD),

wi t hdr awal SrlsmeaCdgsaibesen ltarhative mebad neprepafigmtqmpowst éffermnkd [ wherein
benzodi azepi .50, SE N 7PRNL eni a b $ S0, QClat i spinal
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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-alkylpiperazine 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 alkyl group and R? is hydrogen or alkyl, in the presence of an acid such p-
toluenesulfonic acid, followed by cyclization can afford an indole of formula 18, wherein
R* is hydrogen or alkyl.
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20  prophylactic ingredients.

In general, the compounds of the present invention will be administered in a
therapeutically effective amount by any of the accepted modes of administration for agents
that serve similar utilities. Suitable dosage ranges 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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20 administration dosage forms. The pharmaceutical compositions and dosage forms may

comprise a compound or compounds of the present invention or pharmaceutically
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, methylcellulose, 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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the actiye conponent is dispersed honogeneously, for
exanpl e, by na@?ﬁﬁWFﬁ@?erﬁ?ﬁégPﬁHFMWgﬁ%%ﬁ&HE IZIRGRBERHE ai“gt fh]glﬁ poured into
conveni ent sized nolds, 1o allowed to cool, and to solidify. The conmpounds
of the present IThyeshpoiindsryf thepleaniidvehtesh may by aghitddted for parenteral

administration (e.g., by injection, for example bolus injection or continuous infusion) 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 nonaqueous 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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may be achieved by the patient administering an appropriate, predetermmed volume of the

solution or suspension. In the case of a spray, this may be achieved for example by means

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  Alternatively 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
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membrane, e.g., silicone rubber, or a biodegradable polymer, e.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such form,
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.

20 Other suitable pharmaceutical carriers and their formulations are described in
Remington: The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack
Publishing Company, 19™ edition, Easton, Pennsylvania. Representative pharmaceutical
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 clearly 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.

30



N OO 5 Step 1: Trifluoronethanesul fonic acid 3-nethyl-2-nitrophenyl ester
CH3 CF3SO2 k CH3 YINO I NO2 OH OSQ2CF3 A solution of

3- et hyl -wonwessphenol (15.3 g, 100 nmol) in 200 nL of dipchiEPovossphane and
42 nmL of triethylam ne was cooled to -30 C.and 1o trifluoronethanesul fonic
anhydride (21 nm, 125 mmol) was slowy added. After 15 min the m xture was
washed with saturated aqueous sodi um bi carbonate and brine, dried, and
evaporated to a dark oil. Silica gel chromatography (10% et hyl

acet at e- hexane) afforded 26.7 g of Fkgﬁkmmgglhanesul fonic acid

3-nmet hyl -2-ni trophenyl ester as a colorless olfl.. Step 2: 15

4- (3- Met hyl - 2-ni trophenyl ) - pi perazi ne-| -carboxylic acid tert-butyl ester H
NLL(ND YL\ OB NP 4NOHOS@ECF3)Gilerain e VR0t Q84837 bGTERED2/ 05890
-28 Trifl uoronet hanesul fonic aci met hyl - 2- ni trophenyl ester (26.7 g,
93.6 mml ), 1- tert-butoxycarbonyl piperazine (17 g, 91.3 nmol) and
triethylamne (14 nL, 100 nmol) in 25 f acetonitrile was heated under
reflux for 25 h. The m xture was conce t Hn vacuo , diluted with

wat er and extracted with ether. The ethdr s washed with aqueous 5

ammoni um hydr oxi de and brine, dried,- evaporated. Purification by
silica gel chromatography (10% et hyl @acefate-hexane) afforded 11 g of

4- (3- et hyl - 2- ni trophenyl ) - pi perazi ne-INcarboxylic acid tert-butyl ester
as a golden solid, mp. 101-102 C o)\oﬂv

5 Step 1:
Trifluoromethanesulfonic acid 3-methyl-2-nitrophenyl ester

@iCHS CF;S0, CH,
—ei
NO, NO,

OH 0S0,CF,

A solution of 3-methyl-2-nitrophenol (15.3 g, 100 mmol) in 200 mL of
dichloromethane and 42 mL of triethylamine was cooled to —30 °C and
10 trifluoromethanesulfonic anhydride (21 mL, 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

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-carboxylic acid tert-butvl ester

[N] CH,
CH, 0 o%
—_— NO,
NO, N
OSO,CF, [ ]



Step 3: 4-( 1HIndol-7-yl)-piperazine- 1-carboxylic acid tert-butyl ester
OH3 1CH3 N. QN O CH3 ~ ~ Y- | NO2 H/ HCNJ CND "NJ 01~10-~ 0"LIO O-O ~
10 19 A wolowiwpsss7 of 4- ( 3- net hyl - 2- ni trophenyl) - pi per azi n@CirAapPaz/Esay| i c
acid tert-butyl ester (10 g, 31 nmmol), NN dinethylformam de di nethyl
acetal (13.2 nL, 100 nmmol) and pyrrolidine (4 n., 50 nmmol) in 45 nL of DWMF

was heat ed underTrfﬂﬁlu‘&ﬁe&Qﬁesaﬁo ¢ adil3.-mi - ftr 5§ P %59%%6 haYQ%Y°
g?é]? yl a)é@?a&e %E and %ﬁe

and the residue was partitioned between t S "an tat er . .
et hyl acet attert-hatoxgiearbonyl pipesarinpol 2 ge?ll.-3 Tineol) aind thisthylasineydi4 oge hdd mandlhin
200 mL of T nt.aj ni 2. i T ] r e
was filter e? EO ?%o%%éﬁéogg%%ﬁ 182168%(33}%?{&2%%@0&3? [ gﬁgéﬂ%&r\%@gﬁ%‘{lﬁ? rat)é%gr% ate
and aqueous vkidlo., dithtedetilyWatenamd attmcted svitheathed Thietethelp mian @astidiveth aqudous

evaporated. Sl ] hy s ( v, I t e~hexane), af f orded
2.5 g of % (a %ﬁ{)rﬁ%ﬁﬁ@@ﬁ??%@ﬁé@l?ﬁ%d,f% gaer'%)%o%tlgix'cpgﬁﬁ%%tog r Q'Sg](fa %%Ilt yl ester
(19) as a wkhtamasograghy (086 ethBlactBie-I3:xanORERARATI I\ -(3-methyl-2-nitrophenyl)-

_ . T oo a1 : . _ —OAN-
ﬁ_ (Nl H_HI %OB??R%% ' |11§mﬁper v mne c&%%&?u%%{eg §aagépq§énesrotlid,b rlét.ﬁfllo?-slt(f [:’C.O g

4- (3- Met hyl - 4-ni trophenyl ) - pi perazi ne-1-carboxxylic acid tent-butyl ester
HrN LN Ostep3:

4-(1H-Indol-7-yl)-piperazine-1-carboxylic acid tert-butyl ester

H,

CH, x ‘CHS N y
(Lo o L™ . G
N N N
® @ »
OJ\O% OJ\OJV OJ\O%

10 19

Z~0

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 i1 vacuo and the residue was partitioned between ethyl acetate

15 and water. The ethyl acetate was dried and evaporated. The residue was hydrogenated in
200 mL of THF containing 2.5 g of 10% Pd-C at 50 psi for 6 h. The mixture was filtered,
concentrated in vacuo, and partitioned 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 ters-butyl ester
ST
O N
NP
-+

IZ 2



FCH3 OA~O-N~ NCH3 NO2 NO2 A m xture of 5-fluoro-2-nitrotoluene (2 ni,
16.4 mmol ), 1-tert-butoxycarbonyl piperazine 5 (3.35 g, 18 nmmol) and

pot assi urwoariessate (2.76 g, 20 mmol) in 7 nL of DVSO was PCItHPoz/@s9@nd
heated at 100 C for 2 h. Water (40 nl) andzé;hexane (30 nm.) were added and
the bright yellow precipitate was col |l ected, washed with water and hexane,
and dried |n5 yacuo to afford 4.9 g of

4- ( 3- et hyl - ﬁ nltrophenyl) pi perazi ne-l-carboxylic acid tert-butyl ester,

mp. 145-146 C. 1o Step 2 4-(1H-Indol -5-yl g-pl perazine-1-carboxylic acid
tert-butyl ekfeMdhylyd-oitidpheiRyl Hpiperaging-1-tar acid-te ter N NO2 NO2 H

20 A solution of4-(3-nethyl-4-nitrophenyl) - pi perazi ne-|-carboxylic acid
tert-butyl ester-(4.3 g, 13.5 mmal), N N-di methylformani de di methyl acetal
(2.12 nmL, 16 mol) 15 and pyrrcﬂjdme(lBrrL 16 mml) in 15 nL of DW

was heated at 110 C for 3 h. ongl\ N-d| rret hyl f or mani de di et hyl
acetal (0.7 nL, 5 mmlf B*}/rrO of 5 mmol ) were added and
heating at 110 C was co gd for TLS h. Th w5 was concentrated in

vacuo, taken into 50 mL of ethanol, and slowy to a hot (just below
boiling) solution of 50 nL of et hanol cont ai ni ng 2 nt of water and 1 g of
10% Pd- C 20 and ammonium formate (4.4 g, 70 nmmol ). After the addition was
conpl ete thes ﬁfiixthwﬁ 5-fiasrohBaitestolusae(2 hef 16K ningdl), 10reri butokerbahiit pip&axins

(11500, EO0SENT Lty R 3540, A1 gRBE 404 QOB D0 0T PR 058 a0
(magnesi um %‘ﬁhfeétaﬁél h@é’t@d SV AR BRI h W&thﬁeogﬁi) é}ﬂr}%ﬁ%é)@bm&ggddeé’ﬂdhw

acet at e- hexaneé afforded 3 g of4-(1H i ndo perazi ne-1-carb
acid 25 ter tthpbright Y@B@@rpr%cgﬂyatwasapoﬂmt& whedmwec@@@h@can@’ﬁmm@ﬂ%wo

-30 vacuo to afford 4.9 g of 4-(3-methyl-4-nitrophenyl)-piperazine-1-carboxylic acid tert-butyl
ester, m.p. 145-146 °C.

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 mmol) 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-carboxylic acid

25  tert-butyl ester (20) as a thick oil.



Alternative Route for the Preparation of 4-( 1H Indol-5-vl)-piperazine-
l-carboxylic acid tert-butyl ester (200 H NCND Br O10' ° TBAF | , 20 H
A m xt ur ewof025948spno- | -trii sopropyl silanyl -1 Hindole (9 gPCTEPS2/05800 ),
l-tert 5 butoxycarbonyl piperazine (5 g, 6 mol ), palladium acetate (0.3
g, 1.3 mol), tri-tert- butyl phosphine (0.263 g, 1.3 mmol) and sodi um
tert-butoxidg, (3,62 turei f E%r)avﬁrgngé oﬁﬂ: Llf):l(‘)ﬂx%(g;’i @-%ig&%iﬁ%l%%;@%hg ac1d 2 h.
The reactiom mxture was d WL IT

t he mxturem&b_ml_hﬁﬁtiéﬂlthrough a pad of silica gel. Enough 10% et hyl

acet at e/ hexane was used to elute
4-(1-triisopropylsilanyl-IHindol-5-yl)-piperazine-I 10 carboxylic acid
tert-butyl ester (11.7 g) which was r vered as a |light brown heavy syrup

by concentrating the eluate under re d pressure To a solution

of 4-(1-triisopropylsi I7§¥nyl 1H—| ndol - 5- )U ) | -1-carboxylic acid
tert-butyl ester (11. Yol) in190 d26rrL10M
t et r abut yl ammoni umfluorr . F. AHtep2 h at 00 erature, the

solution was 15 concentrate qz r educed™pressure a due was
partitioned between 100 nL g%f% et her ™B»F 20 nL saturate
bi carbonate. The organi ¢ pha s washed with 20 nL ter, 10 n1_

saturated sodium chloride, dried (nagnesium sulfate) and concent r at ed

under reduced pressure. The residue was subjected to colum chromat ography

201 ndol - 5oy 1) - B SR b ul Ka W or BTl T R p Rl Py A ¢
PREPARATI SON batoxgregrbong tpiperazing (5rg @7 Hﬂnqlb,)paﬂacbenmemee (02 rifomydl ) tadent-
tert-butyl gah2bhdsphifd.263 G183 o6l RN hutbkidN( 35 ¢, 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- 1 H-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)-piperazine-1-carboxylic acid tert-butyl ester (20).

PREPARATION 3

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




OO O1~1 O~ 21 WD 02/ 098857 PCT/ EPO2/ 05890 -31 I|sopropenyl nmagnesi um
bromde (234 nL of a 0.5 Msolution in THF, 117 mmol) was slowy added to
a -40 C swbukiogsssof 4- (4-nitrophenyl)-pi perazi ne-I - car boxPICITEPAzI$90
tert-butyl ester (12 g, 39 mmol) in 200 q130_f THF and the resulting mxture
was stirred at -40 C for 20 mn. Saturateéd agueous amoni um chl ori de was

dded d the m | e. .T act S
Sashed it h et SOPEoprl e it B Ao LPY b SMISb RN G i AR AR TS
r P By e e S S SRR L R L
?-2(1)2 i g\:t Q%I ;S%W&bh{]ygg%érs(ggg,) 3_%?1%{1)3%1' 2%&@@? o ’ﬁ-ﬁi%ﬁﬂ‘ﬁyesulting mixture ngs stirred at
4- (1H-1 ndol -7 ¥ k5Pt C&a@ﬁh%e&%ﬁﬁ%ﬂﬁ%#xﬁoﬁﬁhd%ﬁ&{&ei WMl 85 Plhe SR H N
QO Step 1l: 4-Hydroxy-4-(1H-indol*-7-yl)-piperi I'ne-1-carboxylt ¢ acl _
tert-butyl aesextragiedBuith ethyNicetd®@. I heRixtraktQvdswasloedNvith- water @hd brifhe daiedol uti on

f 7-b [ | .04 ). i n,THF 0 nmL r.a argon

ot mospher e SagidnSile[Hid SabtkalED Siich Bef tHEortSsbhy 06 b TecsflBlene) 6
mol ) dr opwiafferdedldes g et {1-orethyds o irdol-@d/l ppiperkiine- f-oarbddyliziabidt:e3- bubyd Bster
warned to 5&54? and ﬂ‘ai nt ai ne&{lffﬁrs. 30 m nutes. The reaction was cool ed back

to -78 C an ag a1 oll, mass spec;
PREPARATION 4
10 4-(1H-Indol-7-yl)-piperidine-1-carboxylic acid tert-butyl ester
N—H
N
H

ook

Step 1:

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

n-BuLi N
——— N

Br O=CN- boe "
N
=0
54

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

Iz .z

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 °C and 4-oxo-
piperidine-1-carboxylic acid tert-butyl ester (813 mg, 4.08 mmol) was added dropwise in
20 THF (5mL). 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 (3 x 20 mL).
The combined acetate layers were washed with brine, dried over MgSQ, and filtered. The

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



pi peridine-l-carboxylic acid tert-butyl ester (813 ng, 4.08 nmol) was added
dropwise in 20 THF (5 nL). The reaction was allowed to cone to room
tenper at uwe caneBsstirred for 1 h. The reaction was quenchedTmPotioisad er (15
m) and extracted with EtOAc (3 x 20 nl)._s,The conbined acetate |layers were
washed with brine, dried over NgSCﬂ and filtered. The filtrate was

concentr at eqnih@ j 9

acet one VD 03/ o’é%%%%“’ap%"% R0 A RID okt Rl del £H ey

4- hydr oxy- 4-SStEF2s qybite foam (328 i di ne- | - car boxylic acid tert-butyl ester
as a white foam (520 ng). Step 2: 4- (1HIndol-7-yl)-3

6- di hydro 2k4t@ys:i di ne-1-carboxlic acid tert-butyl ester HO/ N NNL N /
=0 /= 50--0 Toasolutlon of

4- hydroxy 4- ( -plperldlnedl-carboxyulc acid tert- butyl ester

(117 ng, 0. F7areRgoli/nylay,Q-dig rRYyidines] -sarbewlp@cidyen-hutyl ester 74" mmol )
in a single portion. The reaction was stirred for 24 h, quenched with the
sl ow addition of water ) and extracf{ed with EtOAc (3 x 10 nmL). The
conbi ned acetate | ayers MO0 washed wi byi ne, dried (MgS™) and

concentrated to afford 4o({1HYi ndol - 7-yl) -

di hydr o- 2H- pyri di ne- 1- car ylic acid tertxbutyl ester as a |ight yellow

oil (100 ng). Step 3 4 | ndoT=7-yl ) Lpj.peri di ne-1 - carboxyl i c acid
tert-butyl ester O OO 22 15 To_g solution
gz-l-carboxylic acid tert butyl

of 4- (1Hi ndol - 7- yI) 3 6>-da>hydro 2H pyri
ester (100 ng) in EtOH (20 n.) was added 10% Pd/C (20 ng). The reaction was
pl aced on a Parr shaker at 55 psi H2 for 24 h. The reaction was filtered

4 (11 ndol - 7oy op SR A AR BT ARy miperdin o acid er-
butyl ester (117 mg, 0.37 mmol) in pyridine (5 mL) was added POCl; (70 uL, 0.74 mmol)
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-yl)-3,6-

dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester as a light yellow oil (100 mg).
Step 3:

4-(1H-Indol-7-v1)-piperidine- 1-carboxvylic acid tert-butyl ester

N\ A
%Eﬁ: %
N —
N
o
:>‘° A ey

15 To a solution of 4-(1H-indol-7-yl)-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 tert-butyl ester
(22) as a clear oil (78 mg).

20



(22) as a clear oil (78 nmg). 20 WD 02/098857 PCT/ EP02/ 05890 -33 EXAMPLE 1
3-Benzenesul fonyl - 7-pi perazin-1-yl-1Hindole OOCS\ @H N:'H CN) N H
Stepl: 5 wo(34ssenyl sul fanyl -1 H i ndol - 7-yl) - pi perazi ne- | - earEPRyDISL0 aci d
tert-butyl ester s/ HHNaH N H (PhS)ggy_H CN CN o0lj, oo~ o_~
Sodi um hydride (0.4 g of 60%dispersion in“mneral oil, 10 mmol) was added
to an ice-cool ed solution of 4-(1%#I2§g§éﬁq£u)-piperazine-I-carboxyIic
acid tert-butyl ester (19) prepared ibed in Preparation 1 (2.3 g,
7.6 mol) in 20 nL DMF and the resulting io m xture was stirred for 10 mn.
Phenyl disulfide (1.85 g, &-Bengendsiliewyd-7arigemdziantykhE-indoleut i on was stirred
at roomtenperature for 16 h. Water was added and the m xture was

extracted with ethyl acetate. The extract was shed with brine, dried and
evaporated to afford 2.9 g of ' ‘ Q;/é;fg

4- ( 3- phenyl sul fanyl -1 Hi ndol - 7-yl ) - pi pe N

ester) as a white solid, mp. 165-16

carboxylic acid tert-butyl
5 Step 2:

Sodium hydride (0.4 g of 60% dispersion in mineral oil, 10 mmol) was added to an
ice-cooled solution of 4-(1H-Indol-7-yl)-piperazine- 1-carboxylic acid tert-butyl ester (19)
prepared as described in Preparation 1 (2.3 g, 7.6 mmol) in 20 mL DMF 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-phenylsulfanyl- 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-Benzenesulfonyl-1H-indol-7-yl)-piperazine-1-carboxvlic acid tert-butvl ester




4- (3-Benzenesul fonyl - 1H-i ndol - 7-yl ) - pi perazi ne-1-carboxylic acid tert-butyl
ester WO 02/098857 PCT/EP02/05890 -34 o=s \ o\ HHOone "-HH? ~ | NH
N CNN' O-WoN2mbsss~ CH _ N O 0-~ 0"j, 0-~ 01~10-~ OxonePWI(ePoR20390 15
mmol) in 40 nL of water was added to a sti,rred solution of 4-(3-

phenyl sul fanyl - 1H i ndol - 7-yl ) - pi per azi neft-car boxylic acid tent-butyl
ester(2.9g) in 50 nL of nethanol and 10 nL of THF. The m xture was stirred

for 2 h, diluted with wa and S5 extracted wi th ethyl acet gt The et hyl
acetate was dried (godiunySul fate) andogg ated to afforaks lid

resi due of the sul @t OX1 @&ne Thi dr'ssol veq,,i n 50 —Rf methanol
and hydrogenat ed atYatfiospheric™pre er 0.3 gof 1-@ for 12 h.

Di chl or onet hane wasNgdded and the rgXtume was filtered anf eVaporated.
Trituration of thE ﬁesidue with et} afforded 2.2 g ofg;

R X
B

4- (3-benzenesul fonyl -1 Hindol - 7-yl ) ~p¥per azi ne-1 10 carb lic acid
tert-butyl ester & & white solid, p.Arl68-169 C. Step, /%

3- Benzenesul f onyl - 7- pi perazi n-1-vyl -THY hdol e hydr ochl ori de 0/) os\ O
ONH\VH P'"H1. TFANCN 2. HOO (N H NJ N OO

g-s'g Z’; B? EZ enesul hogydml (b'rzi d) 99 l’n'an')ly k) 2P R kS s 2 BRI LRk a 3G B0k BF EJ:-_( Q—Ut y!

phenylsulfanyl-1H-indol-7-yl)-piperazine- 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
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 hvdrochloride

4-(3-Benzenesulfonyl-1H-indol-7-yl)-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.



15 g, 2.2 mmol) was dissolved in 5 nL of dichloronethane and 6 nL of
trifluoroacetic acid was added. After 10 mn the m xture was concentrated
i n vacuo,wparessssnt o water, and washed with ether. The agaF@mpe2/myer was
basified with amoni um hydroxi de, extracted w th dichloronethane, and the
extract was dried (sodiumsulfate) and evaporated to afford the crude free

b . The hyd : OF1l : I ford,.

20 of 3- benzenesul P anet? jofand 33, S 1) MepF Bituldad oo M0 Rpphebrle Siyiningy 00
o e el e 12

p eny ’

fol | owi ng cdMBIREE vt g rsgplfonyl)-1H-indole (102), m.p. 285-287 °C;

T-b1per asi o)yl ek o eRAn Mo 9091010 g 860297

3- (3, 4-di chl or 60- benzenesu erazin- mp. 290
C 5 3- (4% fI3u@r-ubrerizapasehifany)l)-phepiziet 3l B trdple (16%)] ﬂﬂ;lszlzqﬂzk@% m p.
247-249 C, 3-(3,5-dichloro-benzenesul fonyl)-7-pi perazin-1-yl-1H1indol e
(105), m p. 326@e-dichloro-benzenesulfonyl)-7-piperazin-1-yl-1H-indole (105), m.p. 290 °C;
3-(2, 4-di chl o&g- e engzul fon %)- -7pi perazin-]-yl-1Hi ndol e (106% m p. 300
G, 3-(3-chlPPoret ProsRrenEHiHoRy-Topipeteaipr hylr 1 rindele (Higo! -p¢ 3007 G mp. 295
S . 3202 Chl0r0a e Rz ens st RO 7 LR REE 35 T il (7)) 99p S 208) - M P-
7- pi per azi nsL@y&mgfocgentéﬁx%ésmwmmp%zéla@@Z;@-p?ﬁgidfowbé): M i73g0ls8 °£109) ,

y

mp. 186-187 C, 3-(3- or o- benzenesul f onyl) - 5-pi perazi n-1-yl-1H1 ndol e
(110), mP. 7iPiperagip-Cyl-Zni2trifluoromethyl-benzenesulfonyl)-1H-indole (109), m.p. 186-187
3-(3,4-di chlﬁg_r o- benzenesul f onyl ) - 5- pi perazin-1-yl -1Hindole (111), mp.
>300 C. Sinmtarly replacing in Step 1 phenyldisulfide with the appropriate

het eroaryl X5 sdi fil L4 Q. ng. conpqun PLERAGS G 97 o,

/- pi perazin- I5( 3%}&%&10(1%%?;&1 ! LHEOJ - s%?m§%§?ﬁ@%%§ogq?@2 19%92%509’%’8 G

7- pi per azi n313y-didhlopy-beaticaesulfosil)-SopiponzihH-yingeligddid 13)1), MpP>3dP4. 199 C,

2-(7-pi perazin-1-yl -1H i ndol e- 3- sul fonyl ) - benzot hi azol e (11£ , mp. 295 G

and 6-pi perazin-1-yl-3-(pyridine-2-sulfonyl)-IHindole (115) mp.

246.7-247.2 C. s2AiléAMplkbing in ScBephengdisiitiaawith3h@ifeop@ite heferdtkyl1H- i ndol e

HN O=S N Hisuifides the following compounds were prepared:
7-piperazin-1-yl-3-(pyridine-4-sulfonyl)-1H-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.
20 EXAMPLE 2

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

H*N\i\\/N 0 ’:@

Iz __c (',',40



H WD 02/ 098857 PCT/ EP02/ 05890 -36- Step 1: 4- (3-Phen
| sul fanyl -1 Hindol -5-yl) - pi perazine-l-carboxylic acid tert-butyl ester
O -W O NvBRaktopsd®sy \ NH (PhS)2 I \ H N H H Sodi um hydr ip6e/Hp02/@389g, 12
mol ) was added to an ice-cooled solutiongof 4-(1H 5
| ndol - 5-yl') - pi perazi ne-|-carboxylic acid tert-butyl ester (20) prepared as
described iR frreparation 2 (3 g, 10 mol) in 30 nL DM and the resulting
m xture was stirred for 10 min. Phenyl disulfide (2.6 g, 12 nmol) was
added and the solution was stirred at tenperature for
added and t Ke(3nPhenyisalfanyt 1 Bxindal:b i) - pipetazise : acid Five betw este
washed with brine, dried and evaporated to afford 3.83 g of 4-(3 |0
phenyl sul fanyl -1 Hi nda) - 5-yl ) - pi perazi ne-1-carboxylic acid tert-butyl
ester) as a tan cryst,b.INlA'\Se solid, myauw 174 C S,thef;%

-qar

0

4- (3- Benzenesul f onyl -1 Hinflgl<5 -Vv1) -Prper azi ne-? ox7-15¢ id
tert-butyl ester O%NEBS@—_FV- s\ | . -»>% H H HHH
15 A sol ution of 4- (3-phenyl s0ff @yl -1 Hi ndol - 5-yl ) - pi per&zZ Me- 1-carboxylic

acid tert- butyl ester (2.57 g, 6.28 mmol) in dichloromethane (50 nL) was
cooled in ice and treated wth 70% m chl oroperbenzoic acid (4.5 g). The

cool ing bath wasodigrovkidgti28 gi 12 mmplhwas addedia emisercaclad eoluton pfdrétHT or 3
e R ST A L MR

ethyl ether (50 nl), ‘stirred wel _ Ler cake
Preparation 2 (3 g, 10 mmol) in 30 mL DMF and the resulting mixture was stirred for 10

min. Phenyl disulfide (2.6 g, 12 mmol) was added and the solution was stirred at room
temperature for 16 h. Water was added and the mixture was extracted with ethyl ether.
The extract was washed with brine, dried and evaporated to afford 3.83 g of 4-(3-

10 phenylsulfanyl-1H-indol-5-yl)-piperazine-1-carboxylic acid tert-butyl ester ) as a tan

crystalline solid, m.p. 174 °C.

15 A solution of 4-(3-phenylsulfanyl-1H-indol-5-yl)-piperazine-1-carboxylic acid terz-
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 dryness, the
residue treated with ethyl ether (50 mL), stirred well for 10 min, filtered, the filter 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 g of
Pearlmann’s catalyst, and hydrogenated at atmospheric pressure for 4 h. The mixture was
then filtered free of catalyst, the filtrate concentrated to dryness, the residue taken up in
450 mL ethyl acetate-chloroform (4:1), washed with 1.5 M sodium carbonate and then

25  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



20 washed well with ethyl ether and air-dried to give the sul fone N-oxide
m chl or obenzoic acid salt as a beige solid. This was dissolved in 45 nlL of
DVF, treawed2mdss7 0. 24 g of Pearlmann's catal yst, and hy@cCogEPzoisdo at

at nospheric pressure for 4 h. The m xture s then filtered free of

catalyst, the filtrate concentrated to dryriess, the residue taken up in
450 L et hyl - o] %] ' AR Lwiit h. 1.5. M sadi um,car bonat e
and then 25 YAFEhEZE £ bR AN HERRES SN Biebraintl TS AR
After the mbdtydrestenvas agidkishebleigadolifl, . nBs-af °etyd.). et her, the solid was
filtered, washed with ethyl ether and dried WO 02/098857 PCT/ EP02/ 05890

- 37 affordig% 2,4 g of

4- (3-benzen EH’?'onyI -| Hindol -5-yl)-pi perazine-l-carboxylic acid tert-
butyl ester as a pinkish-beige solid, mp. 238-41 C (dec.). Step 3:

3- Benzenesul 3-88yen&ulfopdr R piperakint il -yLii-mdelethydygthigideoride o _ H) | 0i9_ N
H H5 H 4-(3-Benzenesul fonyl-1Hindol-5-yl)-piperazine-|-carboxylic acid
tert-butyl ester (0.5 g, 1.13 mmvl) was dissolved in 5 nL. of ethanol and
3 nmL of conc. hydrochlorjc acid Wer dded. The m xture \stat ed to a

gentle boil for 2-3 mm GBked O6°T t enper a?lulr’é] bagk§+Hed/w t h
ammoni um hydr oxi de, ang~di tH20 mL of wat exN 1o the m xture
was all owed to stand over ni ght3 e solidwas filtere fdd with water

and drieg to give 0.37 g of 3- benzenesul fonyl - 5- pi perazi m- 1-yl - 1H-i ndol e
(201) as atan crystalline solid, mp. 254-264 C (dec). Simlarly,
foll owi ng the progef ik -'ﬂ:ﬂﬁ’—- | ISR pcl ilﬁH!f.

with the appropr4| gfe%%%%?ﬁ%*@g{{l) enéﬁylé?%&r I egg"&ﬂt%%}ecﬁ?%%oﬁqng lg%rtggunds
were 15 pred@den1.13 mmol) was dissolved in 5 ml of ethanol and 3 mL of conc. hydrochloric acid

3355 & k0 Reh? ARSI A0 ne il BAARIRLT T b1 AA0bRALS0S, M B

(203), m p. tempergture, 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 described 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-triftuoromethyl-benzenesulfonyl)-1H-indole (203), m.p. 274.9-
280.9 °C;
3-(4-chloro-benzenesulfonyl)-5-piperazin-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-benzenesulfonyl)-7-piperidin-4-yl-1H-indole (208) , m.p. 272.3-272.9°C.

EXAMPLE 3

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



280.9 C, 3-(4-chl oro-benzenesul fonyl)-5-pi perazin-1-yl -1 Hindole (204),
mp. 282-286.4 C, 20

3- (3, 5- diwbloofogsssenzenesul fonyl ) - 5- pi perazi n-1 -yl - 1H i ndolPeT(E20%)5890 m p.
>300 C,  3-(2-chl oro-benzenesul fonyl) -5- plﬂ;gl‘ azin-1-yl-1Hindole (206),
mp. >300 C, 3-(4-fluoro-benzenesul fonyl) pi perazin-1-yl -1 Hindole
(207), mp. 289-291C, and

3- (3-Chl or o- benzenesul fonyl ) - 7- pi peri di n-4H-i ndol e (208), mp.
272.3-272.9C. EXAMPLE 3 25 3-Benzenesul fon pi peridin-4-yl-1Hindole WO
02/ 098857 PCT/ EP02/05890 -38- O Z S,,0NoH NH Step 1:

4- (3- Phenyl sul fanyl -1 Hi ndol - 7-yl ) - pi peri di Pegl - carboxylic acid tert-butyl
ester NN H N=ONmMmo/- ~=0 0 5 T sl ution of

4- (1Hindol -7-yl)-pi peri di ne-1-carbox acid tert-butyl ester (22)
prepared as described herein in Preparalorh’4 (220 mg, 0.73 mmol ) in DV
(15 nm.) was added NaH (95% 25 ng, 0.95 _mol) in a single portion. The
reaction was stirred at roomtenperatjuref for 30 m nutes and

phenyl di sul fide (185 ng, 0.88 mmol) wasy&added. The reaction was stirred at
roomtenperature for 24 h and poured |ano water (50 nmL). to The aqueous

| ayer was extracted with EtOAc (3 x 20 nL) and the conbi ned organic | ayers
wer e washed Q brine, dried (MySO4) and concentrated in-vacuo. Flash

chr omat ogr ap%%? luting with 20% acetone in hexanes afforded 4-

( 3- phenyl sul4t @rRhenyltdfanyl-1H-

indol-7-vl)-piperidine-1-carboxylic acid tert-butyl ester

5 To a solution of 4-(1H-indol-7-yl)-piperidine-1-carboxylic acid tert-butyl ester
(22) prepared as described herein in Preparation 4 (220 mg, 0.73 mmol) in DMF (15 mL)
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
chromatography eluting 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-y1)-piperidine-1-carboxylic acid tert-butyl ester




i ndol -7-yl)-piperidine-l-carboxylic acid tert-butyl ester as a tan solid
(200 ng). 15 Step 2: . .

4- ( 3- Benzeoagbdssny| - | H-i ndol - 7-yl ) - pi peri di ne- | - car boxyl iPCT&P0203800 t - bu |
ester WO 02/ 098857 PCT/EP02/05890 -39- s 30 g'NNH NLNo\ o0 O~j-0O
To an ice cold solution of 4-(3-phenylsulfanyl-1Hindol-7-yl)-piperidine-I-
carboxylic acid tert-butyl ester (190 ng, 0.48 nmmol) in nmethylene chloride
(20 nmL) under a nitrogen at r@here was added mc roper benzoi c acid (166
ng, 0.96 nmmol) 5 portionw ses e reaction, comS’h after 2 h at 0 C, was
yde (30 nL) and ed with water (15 m ). The

diluted with nethyl ene

organi ¢ phase was washe 5% KOH (15 nl) concentrated to afford
4- (3-benzenesul fonyl -1 Hijddl - 7-yl)-piperidinet |l H carboxylic acid
tert-butyl ester (156 .]to Step 3: - -

3- Benzenesul f onyl - 7- pi perydi n-4-yl - 1H i ndole ~~~0. s-0 gNHN H

N~=OH O To a solutiqn /5P o . .

4- ( 3- benzenesul f onyl - I%‘londol -7-yl) - pi peridiyne-1| -carboxylic acid

tert-butyl ester (200 ng, 0.45 muol) in nmethylene chloride (20 nlL) under a
ni trogen To an ice cold solution of 4-(3-phenylsulfanyl-1H-indol-7-yl)-piperidine-1-

carboxylic acid tert-butyl ester (190 mg, 0.48 mmol) in methylene chloride (20 mL) under
a nitrogen atmosphere was added m-chloroperbenzoic acid (166 mg, 0.96 mmol)

5 portionwise. The reaction, complete after 2 h at 0 °C, was diluted with methylene chloride
(30 mL) and washed with water (15 ml). The organic phase was washed with 5% KOH (15
mL) and concentrated to afford 4-(3-benzenesulfonyl-1H-indol-7-yl)-piperidine-1-
carboxylic acid tert-butyl ester (156 mg).

10 Step 3:

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

Iz

To a solution of 4-(3-benzenesulfonyl-1H-indol-7-yl)-piperidine- 1-carboxylic acid

tert-butyl ester (200 mg, 0.45 mmol) in methylene chloride (20 mL) under a nitrogen

15 atmosphere was added TFA (5 mL). After 30 minutes the reaction was concentrated in
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



15 at nosphere was added TFA (5 nlL). After 30 mi nutes the reaction was

concentrated in vacuo and partitioned between 10% aq. KOH (30 ni) and
Et OAc (30wplop/098BRE acetate |ayer was dried (MgSO4) and ceaa@Erz/edsed to
afford the product as a light brown oil. rituration with ether afforded

3-benzenesul fonyl - 7- pi peri di n-4-yl - 1H-i ndol'e (301) as a

tan solid (113 ny)

mp. 186-189.5 C. 20 WO 02/ 098857 PCT/%%QO -40 EXAMPLE 4

3-Benzenesul fonyl - | -nethyl -7-pi perazin- t-yi-1Hindole ==\ 1 \" H CH 3

N H St

ep 1: 5

4- (3- Benzenesul f onyl - 1- 3rBenganesylfonsh bimethylt - pipersaina tiyhd H-indaleboxyl i ¢ aci d

tert-but

Sodi um hydride (0.12 g of 60% di spersion in

yl ester 0=S-0Oo0=s\ HH N(*NH (NN CN) H NOOO'Jl OA"

m.eral oil, 3 nmol) was added
to a solution of ‘ 0\\’@7
4- (3- benzenesul fonyl -1 Hi ndol - 7-yl ) - pi p&=71

10 ester

15 mn at room

-carboxylic acid tert-butyl

(I g, 223 nmol) in 20 nL of ith ice cooling. After stirring

Step 1:

1-carboxylic acid tert-butyl

iperazine-

ester

O

T
2@
O

n_
6

N—n -
Lr Y
N CH
() Oy
OJ\O oé*o

Sodium hydride (0.12 g of 60% dispersion in mineral oil, 3 mmol) was added to a
solution of 4-(3-benzenesulfonyl-1H-indol-7-y1)-piperazine-1-carboxylic 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- 1H-indol-7-y1)-

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



tenperature the mxture was treated with nmethyl iodide (0.17 nL, 3 mmol).
Water was added and the m xture was extracted with ethyl acetate. The
extract vae orastsétd with water and brine, dried (sodi um swcratre)/ossna
evaporated. Silica gel chromatography (20 %)ethyl acet at e- hexane) afforded
0.9 g of 4-(3- benzenesulfonyl-I-nethyl-lF#lndol 7-yl) 15

pi per azi ne Ife%acfrboxyl ic acid tert-butyl ester as a foam mnass spec. M- 455,
WO 02/ 098857s / EPO2/ 05890 -41- Step 2: 3-Benzenesul fonyl - |

- met hyl - 7- pi per azi n- I-yI 1H-|ndole o=s ©~ H 1. TFA cHlL. TFA 3 NN o~o~ H
Depr ot ect i od-Rgnzanqsaliomye y¢ teylhlAl-ihdele ndol - 7- yl ) - pi perazi ne-1 5
carboxylic acid tert- butyl ester as descrl bed in step 3 Exanple 1 afforded
the free base of 3- benzenesul fonyl - 1- et hyl - 7- pi perazi n-1-yl -1 H i ndol e
hydrochl oride (401) as a white g , “mp. 249-250Qg%;3he hydr ochl ori de
salt had mp. 293-295 C. Sim ar y Yol F-ow ng-t he ptgc re descri bed above
but repl acing 4-(3- benzenes H- 1H-i.1/dol - 7- - Bl-per azi ne- 1 - carboxylic
acid tert-butyl ester in Stepil Wth 21nndihe ap i ate indol e derivatives
the foll owi ng conmpounds were epar ed: N
1- net hyl - 7- pi perazi n- 1-yl - 3- ridi ne-2-sul fonylli ]lH-i ndol e (402), mp.
297-298 C, 3-benzenesul fonyl;\l -,kqet hyl - 5- pi perazé n-1-yl-1Hindol e (403),
mp. 239-240 C (dec);

1- et hyl - 7- pi perazin-1-yl -3-(2-trifluoronethyl -benzenesul fonyl)- I Hindole
(404), mp.

3-(4-fl uoro- ben?5%%6‘%0%%45(31ber?§?rff§?lf0?’ybllp’elf’@¥ Lerindel-7)r pingpane-dos) |

m p. 300 sC; carboxylic acid tert—butyl ester as described in step 3 Example 1 afforded the free base of 3-

(1 4gg; hyl - 7 BI o as?%tg %‘1 f/ e%hy(l:s] lgl%e;a!zllljl(—){-or‘f}{hl}/ldole%r}]r roc orldfe?tl(}ll) as llbvl_h&tgdm ©

3- (2-chl ] : ; bH-i ndol e (407),
o ‘2’95053;&?%?3%@ S, ) THL HyRE bl e e RAIPRERAL f2b3Wos b | ndol e (407)

3-(3-chl oro-benzenesul fonyl ) - 1- met hyl - 7- pi perazi n-1 -yl -1H-i ndol e (408),
mp. 300 C Similarly following the procedure described above but replacing 4-(3-

?n ( 2 igg'_ chbaiRnAeBafICHLL A1) -biflelANd- 1 22 RPE AR d Ve Iydtyljel_{'ef Hld§c ¢1 (89

10 the appropriate indole derivatives the following compounds were prepared:

1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1H-indole (402), m.p. 297-298 °C;
3-benzenesulfonyl-1-methyl-5-piperazin-1-yl-1H-indole (403), m.p. 239-240 °C (dec);
1-methyl-7-piperazin-1-yl-3-(2-trifluoromethyl-benzenesulfonyl)- 1 H-indole (404) , M.p.
295 °G;

15 3-(4-fluoro-benzenesulfonyl)-1-methyl-7-piperazin-1-yl-1H-indole (405), m.p. 300 °C;

1-methyl-7-piperazin-1-yl-3-(3-trifluoromethyl-benzenesulfonyl)-1H-indole (406),
m.p. 279-280 °C;
3-(2-chloro-benzenesulfonyl)-1-methyl-7-piperazin-1-yl-1H-indole (407),

m.p. 295-297 °C;

20  3-(3-chloro-benzenesulfonyl)-1-methyl-7-piperazin-1-yl-1H-indole (408), m.p. 300 °C;
3-(2,3-dichloro-benzenesulfonyl)-1-methyl-5-piperazin-1-yl-1H-indole (409), m.p. 198-
203°C;
1-methyl-5-piperazin-1-yl-3-(3-trifluoromethyl-benzenesulfonyl)- 1 H-indole (410), m.p.
235-240°C;

25 3-(3,5-dichloro-benzenesulfonyl)-1-methyl-5-piperazin-1-yl-1H-indole (411), m.p. 282-
284.5°C



203C;

1- met hyl - 5- pi perazi n-1-yl -3-(3-trifluoronethyl -benzenesul fonyl)-1Hi ndol e
(410), mwo0 028885240C, 25 PCT/EP02/05890

3- (3, 5-di chl oro-benzenesul fonyl ) - 1- met hyl - 5- pi perazi n-1-yl -1 Hindole (411),
m p. 282- 284.5C WD 02/ 098857 PCT/ EP02/ 05890 - 42

1- met hyl - 7- pi a ridi le (412)

297- 29%0 g ’?‘A‘f{hf l7o‘-?"Be @Hz]e'&]gi &P’frlfﬂ’ﬁ"%' Eﬂﬂ’@g ﬂ'—[) @dlérergg}ézfnrp I2-9 '12-913 I@u ndol e
(413), mp. 31@15ﬂu@r@7l%nzenesulfonyl) 1- methyl -5-piperazin-1 —yI—lH-lndoIe (41 195-

3-(2-chl oro- benzenesul fonyl ) - 1- et hyl - 5- pi perazin-1 -yl - in 414),

mp. 249.6- 287%63C, - .

> (3 ohL oL oenaghellensie At hkhyds- Blp%%{z%a-yl.'my.{r;d%wf oot %&%%
1- met hyl -5- pspar,azi n-1 -yl - 3- (pyri di ne- 2- sul fonyl)-1Hindole (416), mp.
256. 8-257.5C.  Sinmilarl y followi ng the procedure described above but

repl aci ng i #- @t‘%ﬁ%o@ h@@ﬁwsulf@wl] banetbylvi--piperagisp i oy H-inddledd19)he.15.dBF.6Wi ng

conpound vas g
3- benzenesul 18 | sopr opy!l - 5- pi perazin-1-yl -1 Hindole (417) MH=384.

EXAMPLE 5 C%ﬁg%wérfaaﬁw i3 Sl DY lsab RS- 27 RadteYhle) M. 9508 9598-¢. M

~NH (N N 5 A sol u
3- benzenesul fonyl - 7- pi perazin-1-yl-1Hindol e (101) (500 nmg, 1.46 mmol) and
1 mL of 37% aquedimiliny ffélbwmgyfhepmteélﬁemscoﬂoeéabmddut va@ch;gindmn]ameﬂxyht

at nosphegj c; Egég 0% C for 30 mn. The
m xture Ed c;lgftere(fp[g%‘g Todi @(ﬂﬁﬁ{‘%&%a%%mﬁ){m g% *With et hyl acetate.
The et hyl acet ate was
3-benzenesulfonyl-1-isopropyl-5-piperazin-1-yl-1H-indole (417) M+H=384.
EXAMPLE 5

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

2y

H

T
z A~{=0

9

0

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-methyl-piperazin-1-yl)-1H-indole.

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



washed with water and brine, dried, and evaporated to yield the crude free
base of 3 20 benzenesul fonyl - 7- (4- net hyl - pi perazi n-1-yl)-1H i ndol e. The
hydr ochl owbDde/osssst was crystallized from et hanol - et her toPafffEPOZ0s89© ng of
(501), mp. 160-162 C. WD 02/098857 PCT/EP02/ 05890 -43 Simlarly

foll ow ng the procedure descri bed above BUY repl aci ng 3-benzenesul fonyl -

Lo et oY SRS e e RS ARRURE 2] Shove R ptadli s Dt
3- benzenesul7 pipylazin- tegt- hiftindole Avittihbyppdprigteadddled, thd HHdding ReBbBuLEOKe 5
m p. 260- 262C; .

3-(3,4-di chI%.(g?PoaI%dénzenesul fonyl)-7-(4-nethyl - pi perazin-1-yl)-1Hindol e
(503), m p3-USGerkBBEOnyl- 1-methyl-7-(4-methyl-piperazin-1-yl)-1H-indole (502),

3-(2-chl oro-benzenesul fonyl)-7-(4-nethyl - pi perazin-1-yl)-1Hindol e (504),
m p. 168.%- IFB. #6-2623C; | - _

3 (3, <l of 0sbenzaRarib beRkhbsaliohsh) PeldeaBl BRAEL Y bbb patRh e (509)
3- (2, 4- di chmepordsezozeagesul f onyl ) - 7- (4- net hyl - pi perazi n-1-yl)-1Hi ndol e

(506), mp. 199- 203 C i ) .

3- (3, 5-di chF’bé@@h&fgﬁi&%%@&mhZ-ﬂ-mlﬁétmmra@nﬂe}d&zl%mdo;q (PO4Dk+ i ndol e
(507), 15 : 7 .5 G

7- (4- et hyl %Ppleéf%zsz}%s%%l )-3-(2-trifluoromethyl-benzenesul fonyl)-1Hindol e
(508), m p3-(xhldrokhzénetilfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole (505), m.p.163-
3-benzenesul f anyl - 5- (4- et hyl - pi perazin-1-yl)-1H1indole (509) MrH=356; and
3-(4-fl uor o1bERzZenesul fonyl)-7-(1-nethyl - pi peridin-4-yl)-1Hindole (510),

20 mp. 1783182 &chiskdn Wi N dur e;vdescri be ove hut
repl aci ng f o:( nal (gghl%d;bé\nﬂte é@u{fﬁ@lg‘g"&? %B%t#@t %%%%é’h%/ggsﬁ? t"ﬁ%otf‘? gqogg\ﬂl‘ﬁgpéé‘
conpounds weoR°@r epar ed:
3-benzenesul f gnyl .- 7- (4; cycl opr.opyl net hyl - pi perazin-1-yl)-1H ndole (511),
m p. 280- 28é‘<%5'<%51ﬂ9%€?f¥éﬂ?é§{fwwéh%(47m§th¥1p}?1895ﬁﬁmpl-p;k)r iipdofe 4407}, 1H- i ndol e
(512), msp. 12903295 41,5 @0d

7-(4-methyl-piperazin-1-yl)-3- (2-trifluoromethyl-benzenesulfonyl)-1H-indole (508),

m.p. 237.1-241.5 °C;

3-benzenesulfonyl-5-(4-methyl-piperazin-1-yl)-1H-indole (509) M+H=356; and

3-(4-fluoro-benzenesulfonyl)-7-(1 -methyl-piperidin-4-yl)-1H-indole (510),

20 m.p.178-182 °C.

Similarly following the procedure described above but replacing formaldehyde with
the appropriate aldehydes, the following compounds were prepared:
3-benzenesulfonyl-7-(4-cyclopropylmethyl-piperazin-1-yl)-1Hindole (511),

m.p. 280-282 °C;
25 3-benzenesulfonyl-7-(4-propyl-piperazin-1-yl)-1H-indole (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-yl)-1H-
indole (501)



3- benzenesul fonyl - 7- (4- et hyl - pi perazin-1-yl)-1Hindole (513), mp. 274-275
C. Alterative preparation of .

3- benzenewolokowsss? 7- (4- net hyl - pi perazin-1-yl)-1H indol e PETEPOINMZSOR/ 098857
PCT/ EPO2/ 05890 -44- Step 1: 44 -

1- Benzenesul f onyl met hyl - 3- chl or o- 2- ni tr o- benzene S02 C CH2SCG2Ph NO2 KOt - Bu
NO2 O 100g;ds £hl oro- 2-ni tro-benzene (0.52 nole) were dissolved in 450
THE containi ng 86g 5 chl oronet hanesul f onyl - benzene (0.52 nole). They were
charged inta zossultpnylsrethyl 3achloref2-pitreaberizenen t ert - but oxi de (KotBu) in
THE (I1.1kg, 2.2 eq) which was chilled to - 48 C and nechanically stirred.
The rate of addition was controlled such that the internal tenperature of
the THF/ KO Bu sol ution did not exceed - 40 C. Fol | ow the addition, the
m xture (deep purple) was stirred for another 3 hou at - 45 Cto - 40 C
until TLC to analysis, 4:1 hexanes:ethyl acetate sh d all starting

mat eri al had been consuned. m xCIOHgEQRE ed with 200nL acetic

acid and warnmed fromthis queredyj0 =15 C> Thi then slowy quenched
with a total 2.4L water,. The g xtére KtiBured fqy an® additional 18 hours,
and was filtered and washed with 1.5L water in 500 aliquots. The cake
was washed with hexanes and vacuumoven dried at 45-50 C under nitrogen
urge to 15 yhel EH3P- B . . ..

g- bg nzenesu Ilfﬁ%%/ﬁ:rret Ryl = g;% Rfazene (-3% pole) eeﬁezdel‘?lseo}ve%n ﬁoi“&I‘z'IF contagpg 8¢ 1.
( 3- Benzerfes ghiosemethantsylfonylrtienrane{foaygle)d Ty wpte qhiapgedamiorne 294 (1BHBsoBRiorS02

1 Donzenesul | BogT RerhaT B or (Ko ip TEIR ke 22 ) which e e fp 28HiC
and mechanically stirred. The rate of addition was controlled such that the internal
temperature of the THF/KO#Bu solution did not exceed - 40 °C. Following the addition,
the mixture (deep purple) was stirred for another 3 hours at - 45 °C to - 40 °C until 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-Benzenesulfonylmethyl-2-nitro-phenyl)-4-methvl-piperazine

oH, /Q
SIS :;"2
g0, N "
2
—————) N
NO‘2 [ ]
Ci N
CH,

10g of 1-benzenesulfonylmethyl-3-chloro-2-nitro-benzene were slurried in 25mL
20 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-
benzenesulfonylmethyl-2-nitro-phenyl)-4-methyl-piperazine mp 180-182 °C.



20 N-net hyl pi perazi ne under nitrogen and stirred. The mxture was heated to
80 C (oil bath tenperature) for a period of 14 hours. The reaction was
quenched w0 08098swi th 125nL  water, and the thick slurry was/Hpotomseed,
washed with 100 nL water and 100 ni hexapg ., and vacuumdried at 45 C
under nitrogen purge for 4 hours, to yield 11.7g of 1-(3-

benzenesul f gpyloet hyl - 2-ni tro- phenyl) 4- et hyl - pi perazi ne np 180-182 C. WO
02/ 098857 PCT) EP02/ 05890 -45 St ep 3 _
2- Benzenes ulfbengdnesultoplylnge ippearazin11-y)-phenybheimel am ne 2 Sot NOz
P~-NH Z (N) CN' N CH3 N CH3 A solutlon of _ _ _

1- (3- benzenesul f onyl net hyl - 2- n|tri phenyl) - 4- net hyl - pi perazine (25 g) in 5

tetrahydrofuran (500 nL) preparead Ry heating to 45 C { added to a
arl man' s cat al yst Pd(O—I)2/C; 0.5 9)

pr e- hydrogenat ed suspension of I m _
in tetrahydrofuran (20 nL). S$Pgring is continued upd&f a hydrogen
at nosphere at 45 C until t%ﬁtgéaction is conplete (¥=a 29 hours). After

cooling, the catalyst is fi red off on Sal kaf | (10 g) and washed
with tgtrahydrofurgn (50 m)l The filtrate Ts co [ ated under vacuumto
give 24.9 g of 10

2- benzenesul f onyl net hyl - thyl - pi perazin- 1- &I] phenyl am ne as a foam
Step 4. 3- benzenesulfonyl 7CHQ4 nmet hyl - plpera2|n yl)-1Hindole s02 SO p
2 NHZ CNNL OCH3 NH N~ CJ CN CH3 N CH3 CHH,

A solution of 1-(3-benzenesulfonylmethyl-2-nitro-phenyl)-4-methyl-piperazine (25 g)in
5 tetrahydrofuran (500 mL) prepared by heating to 45 °C was added 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 Solkafloc™ (10 g) and washed
with tetrahydrofuran (50 mL). The filtrate is concentrated under vacuum to give 24.9 g of
10  2-benzenesulfonylmethyl-6-(4-methyl-piperazin-1-yl)-phenylamine as a foam.

Step 4:

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

To a solution of 2.3 g of 2-benzenesulfonylmethyl-6-(4-methyl-piperazin-1-y1)-

15 phenylamine in 20 mL trimethyl orthoformate was added p-toluenesulfonic acid (120mg).
The mixture was heated under reflux in 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 stirred 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,



To a solution of 2.3 g of

2- benzenesul f onyl net hyl - 6- (4- et hyl - pi perazi n-1-yl) 15 phenylamne in 20 nL
t ri met hylworozloed8eT mat e was added p-tol uenesul fonic acid (P2arEPYP2/058%he

m xture was heated under reflux in a nitro en at nosphere for 2 hours. The
m xture was cool ed to 60 C and one fl ake KOH was added. The m xture was

reheated to r 0 he heat] il th was turned off and
the m xt ureaglg1 Liée(ﬂ”&ab}”ﬁﬁeéﬁ% E‘i{gé’i‘ge‘ﬁip?% f%”i@ ﬁﬁi@tfﬂ‘f‘r@ Wed sissplaed BP0 t h
50 mi salt ur aﬁEdO(FpmﬂEwHCMtf@f aidaﬂ@@d,rutth@@ee@m CZ;Qtalmii ”{I‘hﬁtn%ﬁlv\ée %/@168%58 5|7e
organi c | ayer \was_separ rom { he ar aqueous, sol ution

PCT/ EP02/ 0588¢er teflgx g)rﬁg%ké H%Hle\ﬁPlﬁ‘g aﬂéﬁgﬁ TemVahof thpaipgromhiodd satyrated oam

Thi s foam waslutlos $6HCRth éthaBl wd@hd@é@toﬂhﬁ%vcﬁirﬁhéﬂ:&ﬁre%a%%@bléﬁ% t he
freebase crystallized. This m xture e}ga(gf heat ed under reflux to _redissolve

the solid ANHIGPEPONIFHPEITHE apd se q ¢hyue snmedigte caystallizatian e dhe 5¥XYIE on

of HO in ethaoehcenascadses 40&114%&31{&@@ UItfs colld@edbatidih& WRBeLRRhed swhih 5
stlrrlng tOI’ rrperature seeded to ensue i nmedi ate CI’ stallization.

The mixtureP n@d’ﬁ&‘é‘ﬁflr"é{?%énﬁgatc@ *CAogivednts $ibepzspesliony & (£anathyt ed
solid was SeL i 1y - €8-indolel 5015tk gdsyacuum oven dried at 50 C to give
1.9 g 3- be\r,:?enesul fo)JrI? | -7- (4@1(met I§yrﬁypl perazin-1l-yl)-1Hindole (501) np
160- 162 C. EXAMPLE 6 10 3-Benzenesul fonxl -2-net hyl - 7- pi perazin- |-yl -
IHi.ndole CHs NCN) N H Step |: EXAMPLEG6

4- (2-Met hyl - 3-phenyl sul fanyl -1 H-indol - 7-yl ) - pi perazi ne-1 - carboxylic acid
tert-butyl ester CH N 3-BdadnEulfoliB2-mlethyiOsibérab) 1-A-1 K PadoltY

M—cH,
N
H
ENj
N
1
H

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-butyl
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



Ol~1 O _~ 15 Sodium hydride (0.08 g of 60%dispersion in mneral oil, 1.9
nmml ) was added to an ice-cool ed sol ution of

4- (1 2- met hyb-odpdsstiol - 7- yl ') - pi per azi ne-1 -carboxylic acid tecTApa/issn est er
(21) prepared as described in Preparat|0n4§ (0.4 g, 1.3 mol) in 5 n. DW
and the resulting mxture was stirred for’1I0 min. Phenyl dISU|fIde (0.3 g,

1.4 mol) I t.i t,yoomte for

h. Water vvawg(§ afg%g%aggg% ﬁ%q%tﬁﬁu#éh%lsﬁgn@% d?)l 9 P]I?eratzﬂly g le The

extract was avidgéretunil estebydsne,0ildM eddnd evapor at ed WO 02/ 098857

PCT/ EPO2/ 05890 -47 to afford 0.5 g of

4- (2- et hyl 3= phenyl sul fanyl -1 Hi ndol - 7-yl ) - pi per azi ne-1 -carboxylic acid

tert-butyl lPer) as an oil, M = 409. Step 2:

4- ( 3- Benzenesul fonyl - 2- net hyI -l Hindbl-7-yl)" -p erazine-| -carboxylic acid

tert-butyl 453cBansenesulforyld-methyl-1H-indel-X- p-droarbdylic #did fert-butyl CH3 -

| / NCHy NN ONH-~N NH CNJN OOOkO O-1jO~ OxoneTM (1.5

g, 2.4 mol )y Th 20 nL of water was added to a stirred solution of 4-(2-

met hyl - 3- phenyl sul fanyl -1 Hi ndol - 7-yl ) - pi perazi ne-1-carboxylic acid

tert-butyl ester (0.5 g, 2 mol) in 25 nL of nmethanol. The ture was
t :’:f

stirred for 2 h, diluted h water, 1lo%a xtracted with j’s cetate.
The ethyl acetate y@& od| um uPfarey and evapor d{to~afford a
solid residue of tH foﬁe pwas  di ved@f&@cuﬂ. of

met hanol and hydr oge af'ed at at rmsph |§ pressure over O ghof 10% Pd-C
for 12 h. % 5 [ ]
N

o O

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-yl)-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-1H-indol-7-yl)-

15  piperazine-1-carboxylic acid fert-butyl ester as a white solid, m.p. 168-169 °C.
Step 3:

3-Benzenesulfonyl-2-methyl-7-piperazin- 1-vl- 1 H-indole hyvdrochloride

4~(3-Benzenesulfonyl-2-methyl-1H-indol-7-yl)-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 iz vacuo, taken into water, and



Di chl or omet hane was added and the m xture was filtered and evapor at ed.
Trituration of the residue with ether afforded 0.25 g of .

4- ( 3- benzwoagobdsonyl - 2- met hyl - | H-i ndol - 7-yl) 15 pi per azi n@CiT/EPaz/say| i c
acid tert-butyl ester as a white solid, m 168-169 C.  Step 3:

3- Benzenesul f onyl - 2- net hyl - 7- pi per azi n- I-)ﬁ‘ “1H i ndol e hydrochloride o s\

4 (5. Benzondirorter bR b el byfilafyipliaotonslin bugut, B o

tert- 20 buwyth didileron{shafs, g)d tkmsaxnlacss«cals deied (sodﬂlmtulﬁa&e)cﬂndfdvﬁpd:taeﬁ haaornd

2 mL of tri 1.C chd_was Afte n

concentr at egﬂel C(r%ﬁge:%geobas? WEEB kot Cysg g ﬁoghélc n%@%%‘%‘%eg)@ﬁf%f’g é?ﬂé‘%@fo

- 48 washed w&ehzmehdfonymhenahﬂebpqaekmﬂ -y $7-hatslef (601h, Wi t h amroni um

hydr oxi de, extracted with dichloronethane, and the extract was dried

(sodi um sul fate 12? 8 ﬁ\r/aporat ed to_afford the crude free base which was
crystal | i*zefPr ﬁﬁg or onet hane-ether to afford 35 ng of
3-benzenesul f onyl - 2- met hyl - 7- pi per azi n-1 -yl - 14 i ndol eIQ( 601), 5 mp. 188- I190
C. Sinmilarly fol kpmiAE fbiléwin @9@&@6&1&@3&%@@&%@93& Iac{ fij1 uﬂ)lgfeq
disulfide in Ste laththgaproorlate substituted 3%3*@?5

the foll ow ﬁ@pcl ths@epyapriate sbxgétgg fedphenyl disulfides, the fol owmg compounds were
3-(4- chorobgf&,@fé@sul fonyl)-2-nmethyl -7-pi perazin- |-yl-1Hindole (602), mp.
118- 10 120 C,

3- (4- f | uor obdhxblesebaneenssnlforml g tagthyl7- pinseazise 11yl Hyindole (60%otrep.(1663) , m p.

232- 10 120°G;

3-(4-fluorobenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole (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-1H-indole

=z _2
= /z

() )
A H

0" "0

K

Trifluoroacetic acid (5 ml) was added to a solution of 4-(3-phenylsulfanyl-1H-
indol-7-yl)piperazine-1-carboxylic acid zert-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-HCI 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,



236 C, and 3-(4-net hoxybenzenesul fonyl ) -2-net hyl - 7- pi perazin-1-yl-1Hindol e
(604), mp. 182- 184 C. 15 EXAMPLE 7 3-Phenyl sul fanyl - 7- pi per azi n-

| -yl -1H iwookm9sss7\ o s\ o H(~CHCN) NN CJ 0111, O HPCI(EP02/05890
Trifluoroacetic acid (5 nm) was added to agsol ution of

4- (3-phenyl sul fanyl -1 H indol-7-yl)piperazine-|-carboxylic acid tert-butyl
ester (700 Iﬁlgar&j 20 described in Exanple 1 Step 1, in
4 mL of di cﬁog%lr?e&? Ihpmﬁ er E%grn?&eghe solution was diluted with water,
basi fied w th(Zahrdilarmphedylowdiae])- Eapxpemzhr-hfyﬂ-éﬁ{-mdbh (7d2)chip(ﬁ5611923‘5651‘€63The

di chl or onet ROr &) t o afford

3- phenyl sul ;}ﬁ%@w@ﬁ&@ﬂbﬁaﬂlﬁq ﬁ 11@? @g? 4§§4 &%tid. The
hydr ochl or i de(2s@dichlarpydteaylkilfat )i pmemzhﬁhqu-{HCIhdbh (@b4)avid =308y of white
solid, mp. 300 C. Simlarly 25 replacing :

4- ( 3- phe | sul fanyl -1 H i ndol - 7-yl ) pi pe -“I‘:carboxyl ic acid tert-butyl
ester vm'n%/h the appropriate sul fanyl d%mﬁvges, prepared as described in
ot her exanpl es herein, WO 02/ G3885%itRATOERPYZ/ QhBRktratiéd t he fol | owi ng
conpounds were prepared:

3-(2, 3-di chloro-phenyl sul fanyl ) - 5- pi perazin-1-yl-1Hindole (702), np
255. 1- 255. 5| ByBediptieny| sul f anyl - 5- pi per azi nf¢owl./wkH i ndol e ( 703), np.
246- 247, and__3- (2, 6-di chl oro- phenyl sul fany] ) -5- pi perazin-1-yl-1Hi ndol ¢
(704) M+H=3V8ctite inXARDE 8 Conposition for| 2yab, Adm ni stration Tngredilent
%w./wt. Active ingredient 20.0% Lactose [79.5 %
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 -1 20.0%
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.



Magnesi um stearate 0.5 % The ingredients are m xed and di spensed into

capsul es contai ning about 100 ng each; one capsule would approxinmate a
total daiwgodosssge. 10 EXAMPLE 9 Conposition for Oral AdmpeiTstPozoisen %
w./wt. Ingredient Active ingredient 20.Q0%_ Magnesium stearate 0.5%
Crosscar nel | ose sodium 2.0% Lactose 76.5% PVP (polyvinyl pyrrolidine) 1.0%
The ingredients are conbi ned and gran%ﬁaﬂ%ng a solvent such as

nmet hanol . The forrulation is then dri n rmed into tablets

(cont ai ni ng about 20 ng of acCGomposit®ndonPeal dddministatian appropri ate tabl et
machi ne. WO 02/098857 PCT/ EP02/05890 -50 EXAMPLE 10 Conposition for O al
Adm nistration lngredient Anount _Active conpound 1.0 g Fumaric acid 0.5

g Sodi um ¢Angredigat2. 0 g Methyl paraben 0.15 g PAogynt par aben 0. 05 g
Granul ated{sugar 25 5 g_ Sorbitol (70%solution) 12.85 g Veegum K
(Vander bi | P@%“’?C(EHBO'@P Flavoring 0.035 i Colorjidgg 0.5 ng Distilled
water q.s. (to 100 nof

Fumaric acid 05¢g

Sodium chloride 20g

Methyl paraben 0.15¢g

Propyl paraben 0.05¢

Granulated sugar 255¢

Sorbitol (70% solution) 12.85¢

Veegum K (Vanderbilt Co.) 1.0¢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 EXAMPLE 11
Parenteral Formulation (IV)

Ingredient % wt./wt.

Active ingredient 025¢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.



The ingredients are mxed to forma suspension for oral admnistration. 5
EXAMPLE 11 Parenteral Formulation (IV) Ingredient %w./wt. Active

i ngredi ervO®22388§7 Sodi um Chl oride gs to make isotonic VAPET/HPO2/0389) ecti on
to 100 m The active ingredient is dissolwed in a portion of the water for
injection. A sufficient quantity of sodiumchloride is then added with
stirring to make the solution isotoni g giP solution is made up to

wei ght with the remai nder of the vvaterxf%mf‘n]‘ecti on, filtered through a
0.2 micron nenbrane filter and paSkpepsitorndemuatéen | e conditi ons. WO

02/ 098857 PCT/ EP02/ 05890 -51 EXAMPLE 12 Suppository Formul ation

| ngr edi ent [ ST ActTve T Tngredirent—109—Pohygthyiene—gtycol—16
74. 5% Pol NZ%%?%%% gl ycol 4000 24.5% The i ngredi e(ﬁ)t“é{'lgv!rae mel ted tog

aya)

\WAW)

et her
+ A
C

e +

and m xed ¢t ettt —and—poured—nto—5notd oftatrtng—2-—5—g—total
wei ght . E)O\élgﬂ?l% Topi cal Fornul ation- | ngredien ‘%%gr ans Active conpound

0.2-2  Spaimstf=2-r=F 662N nera—or—5—Petrelatim-to—NMet-hy—parabe
0.15 Pr ggylf’gﬁﬁlﬁé’%ﬁ?@mé e % 508 n

Polyethylene glycol 4000 24.5%

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

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 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. 100

All of the ingredients, except water, are combined 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.



BHA (butyl ated hydroxy anisole) 0.01 Water gq.s. 100 All of the

i ngredi ents, except water, are conbined and heated to about 60C with 10
stirring.wAddssTi ent quantity of water at about 60C is tPParEPazaisdo Wit h
vigorous stirring to enulsify the ingredisgnts, and water then added g.s.
about 100 g. WO 02/098857 PCT/ EP02/ 05890 -52 EXAMPLE 14 Nasal Spray

Formul ations Several aqueous suspensi @RS\\§OH ?! ning from about 0.025-0.5

percent active conpound are prepared spray formul ati ons. The
fornmul ations optionally contain 5 inactive ingredients such as, for

exanpl e, microcrystalline cell ul obesalSpriydierwaktionynet hyl cel | ul ose,
dextrose, and the like. Hydrochloric acid may be added to adjust pH The
nasal spray fornulations may be delivered via a nasal spray netered punp
typical |y delivSevey agpens SBERERFONTEORtENIng &rom apouit :02at%E pendergexctiect uat i on.

A typi cal Qgﬁigﬂﬁné ghed .aggal ;rsh%-s%sgwﬁmﬁy@ %, h%go@gan% O%nﬁg?gmgﬁé@ﬂ;ﬁlogtﬁé

Radi ol i gand bi ndi ng stu g activity .
i nvent i orf i Anagtive mgiediengetuchab.fetexampls, olifromystalbimgicelbdoss, sheliwmni nat i ons of

l'igand affinj QEREL i bkndi i.n |
menbr anes der%bégghﬁgi?ngﬁé%gg CQF%’ Isaﬂ(g%lgegp(;? e p#‘gekglsoﬁgcgacgzg%%ﬁgiﬂ %Cg&r%td to ﬁgﬁﬁén

5- HT6 r ecepbf . Tha nasa spray iomaulations raayebedelivered viasswyallspfayenctered tpaimyp ng 50
nv Tri s- HC1 1\ : j i H7,4 at,37C, in
2250 m or of Thery bty 8ot STl de M ratle e RRERICR Ay By Bl i
conpet i ng | idgsing schadide nssdriisprags eveey £02 hnesbat ed i n a shaking water bath for
60 mn. at 37C, filtered onto Packard G- B plates (pre-soaked with 0.3%

PElI ) usi a Packard 96 well cell haryeshgs washed 3 tines in ice cold
50 rr1\/ITr|ﬂg- HCl. Bound [3H] LSD is detE L radi oactive counts per

m nute using Packard TopCount. Displacenent of [3H LSD from the binding
sites was quantified by fitting Radioligand binding studies

The binding activity of compounds of this invention in 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
MgSO4, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37°C, in a 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 GF-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 determined as radioactive counts per

minute using Packard TopCount.

Displacement of [3H|LSD from the binding sites was quantified by fitting

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

binding = basal +( Bmax - basal ]

1 +10~Hll (oglligand]-log ICsg

where Hill is the Hill slope, [ligand] is the concentration of competing radioligand and
IC50 is the concentration of radioligand producing half-maximal specific binding of



25 concentration-binding data to a 4-paraneter |ogistic equation: Bmax -

basal binding =basal + H Il log[ligand ]-log 1C50 (1+10- ( b where Hi |l
is the Hwbogloggse7 [ligand] is the concentration of conpetcagEPozoised i gand
and 1C50 is the concentration of radioligand produci ng hal f-maxi mal

speci fic binding of V\D 02/ 098857 PCT/ EPO2 5890 -53 radioligand. The

speci fic bingi §1 LB ré) o

par anet er s. Prlgfggee ing se |ﬁn %fgﬁ Wdﬁgq?g%%%g S O?W% rnu?ﬁlq‘f(tagvg}}% g%t ed

and found t GasERetEe| ective 5-HT6 antagonists. 5 Wile the present invention
has been descrlg i.th reference to the specific _enbodi nents thereof, it
shoul d be under $TYEEIBY 2 Mds@ 13 sempauadcofFormplediwera tasisd end donndgede
maybe made aaectREYINRb 8AtSoRY, be substituted w thout departing fromthe
true spirit and scope of "the invention. In addition, many nodifications
may be nmade to adapt a particular situation, naterial, conposition of

matter, processWhileabe §§eséﬂteﬂvéﬁhoﬁ1lﬁ@'§eentdésérfb%d 1Q0RERGIE 6 tlﬁFébédlﬁc and
Seope o EaRLIRERN, WG bl u e R IR Bt M LERdE Lo b
-54 d ai ns clangss meppeunnde ohd g@uriededts Emlyl’ﬂsalsabsltliutaélwﬁlhouﬂiﬁepﬁﬂmgl fdRehRruk’ s
Formul a | g’pﬁ‘Y@ %&éé&'pe of the invention. In addition, many modifications may be made to adapt a
particular situation, material, composition of matter, process, process step or steps, to the
10  objective spirit and scope of the present invention. All such modifications are intended to

be within the scope of the claims appended hereto.



R is -S(0O0_2-A -C(O-A or -(CH2)0_1-A wherein Ais selected fromaryl
and heteroaryl, optionally substituted with one or nore groups sel ected
from hydwoxg/9ssgano, | ower al kyl, |ower al koxy, thioal kylPCTIR0205890

hal oal kyl , hydroxyal kyl, nitro, aI koxycarﬁonyl al kyl car bonyl,

al kyl sul fonyl, 10 hal oal kyI sul fonyl, am no,” al kyI am no, dial kyl am no,

al kyl am nocar bonyl, al kyl carbonyl am no, ﬁl é/l am nosul fonyl, and

al kyl sul fonyl am no; R2 is selected from gen, Cl1_6-al kyI Cl_6- al koxy,
and Cl-6 -alkylthio; R3 is selected from hydrogen and Cl. 6- al kyl; R4 is
sel ected frogm hy, | kyl, Cl1_6-al koxy, Cl1_6-al kylthio,
15 hal oal kqu cfg%\(gﬁ &cjiwgggi&?alicgony la and one of R5, R6 or R7 is a group
of general Fornmula B, wherein Wis a - CH- group or a nitrogen atom and
R8, RO and R10 are each independently séectRd from hydrogen and

Cl_10-al kyl, or R8 and R9 together may formja C3-C4 alkylene; r - N Rs
1310 \-V Forrml a B 20 and the ot hersarayedch i ndependently sel ected from
hydr ogen, hal ogen, C _6-alkyl, Cl 6-4§ c—B%al kyl t hi o, hal oal kyl ,
cyano, and al kyl car bonyl ; WD 02/ 0988 P02/ 05890 -55 or indivi dual

i somers, racemc or non racenic mxture$ of |isoners, prodrugs, or

phar rraceuti cally acceptable salts or solgrat thereof. 2. The conpound of
claiml1l, wherein R is -SO2-A 3. The conpound of claim2, whereinA is an

aryl group. 5 4. The conmpound of claim 3, erein Ais phenyl optionally
substituted with one or nore groups sel% from hydroxy, cyano, |ower
al kyl, I ower al koxy, thioal kyl, halo, haloalkyl, hydroxyal kyl, nitro,

al koxycardonyl , atHeydigar bonyl, al kyl sul fonyl, hal oal kyl sul fonyl, am no,
al kyl am no, di al kyl am no, al kyl am nocar bonyl, al kyl carbonyl am no,

al kyl am nosul fon)ﬁl, %nS)Oazl.Kylciw f0%¥ &‘ﬁllz)o 1-A, wherein A is selected from aryl and

heteroaryl, 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;

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

R* is selected from hydrogen, halogen, C,-alkyl, C,_s-alkoxy, C;.¢-alkylthio,
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 or a
nitrogen atom, and R®, R’ and R'° are each independently selected from
hydrogen and C;.jo-alkyl, or R® and R’ together may form a Cs-C, alkylene;

9
—W N— Rs

R0
Formula B

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



10 5. The conpound of claim1l1, wherein Rl is -S-A 6. The conpound of claim
5, wherein Ais an aryl group. 7. The conpound of claim6, wherein Ais
phenyl opWoonabdsy7 substituted with one or nore groups selPertErd2/6380m

hydr oxy, cyano, |ower al kyl, |ower alkoxxﬁsyhioalkyl, hal o, hal oal kyl

hydr oxyal kyl , nitro, al koxycarbonyl, alkyl€arbonyl, alkylsulfonyl, 15

hal oal kyl sul f onyl o&m,@g : ] i 7 I i_nocarhonyl

al kyl car bonyl am r%l al ky é?rldrhﬁ%ﬂg’%%%%o?hg%? gﬁﬁeyﬁ%ﬁ}l%(s)r%lﬁsg%%bg%@ UEPh
conpound of cl ai rAharmegestiedlly aR®ptablesalfs oughatesghereoal Formula B, Wbheing a
nitrogen atom 9. The conpound of claim8, wherein RL is -S02-A. 20 10. The
conpound of 2‘?"?%19&&11 &icﬁai ﬂ%zh@feffﬁRlﬁQS(:)Qﬁal |y substituted with one or
nore groups sel ect e% rom hydrdxy, cyano, ower al kyl, |ower al koxy,

t hi oal kyl, hal o hal oal kyl , hydroxyal kyl, nitro, al koxycarbonyl,

al kyl car bony , Th¢ ¢arnBenmdefydaim 2 whersikiiisan #rgkgrbupani no, al kyl ami no,

di al kyl am no, al kyl am nocarbonyl, al kyl carbonyl am no, al kyl am nosul fonyl ,
and al kylsulsf ] T. i i : j i

henyl ot fona] S AR undT chly 2 WRgRarR & ol ot ol AL Bl ofte LEmore
hydr oxy, cyano, 28RS seleatgd fromoyiisiroxs, kssep, lowiat dliylklpwer alkaxyo thihalkplahdly) |

hal oal kyl sul f onylpa1hyg], %y 1 Sdr agugg nyl,

al kyl sul f onyl , am'ano al Ey a n.o’, ié%?ﬁgﬁgé%ﬁ?%?ﬁ%g%y%’oc r%lgi?l)g} ;

al kyl car bony! ani meloalkyleyifeniil.raseinps kglminendialiyleyiin ol dlglamimotarbonihO

02/ 098857 PCT/ EPQ 7 ' . wherein Ais
het eroaryl, opti o%ﬁ?ﬁj%glaﬁg???’ﬁgg%ﬁ?ﬁﬂ%?g& %lggwﬁoa%ﬁgggel ected from
hydroxy, cyano, |ower alkyl, |ower alkoxy, thioalkyl, halo, haloalkyl,
hydr oxyalkyP, Hredompeindsiylimbonhereinak iy +s4r bonyl . al kyl sul fonyl |

hal oal kyl sul fonyl, am no, al kyl am no, dial kyl am no, al kyl am nocar bonyl, 5
al kyl car bonyl afh\@mpHuidl FHaRRSMHhORM A kybgyl fonyl am no. 13. The
conmpound of claim :i{n vvhereian Aulle pyri ﬁﬁ%g&?ﬁnzot hi azol yl, optionally
substituted with one or nore groups selected from hydroxy, cyano, |ower

al kyl, | owér Hhrasmpound;adslia o, wheres A w&rl@aylmlpnn@mbmr ith ang eiomore
al koxycarbonyl , - galkaanapmsh hyahbyl bk A BRLKILSY, BBk, 21,10,

al kyl am no, di al Kyl am no, )
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,
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino.

25 11. The compound of claim 10, wherein A is phenyl, optionally substituted with one or
more groups selected from hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl,
halo, haloalkyl, haloalkylsulfonyl, hydroxyalkyl, nitro, alkoxycarbonyl,
alkylcarbonyl, alkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino.



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

al kyl sul fonyl am no. 14. The conpound of claim8, wherein RL is -S-A 15.
The conpowopd209886t ai m 14, wherein Ais aryl, optionally s®REIEPOR0I860 Wi t h
one or nmore groups selected from hydroxy, Lyano, | ower al kyl, | ower

al koxy, thioal kyl, hal o, 15 hal oal kyl, hy roxyalkyl,_nitroika:koxycarbonyl,
al kyl car bonyb, . Kyl , am a ,

di al>/kyl am n%)u ' gﬁi%@%@é@%&ﬁﬁ,@Jh%g%“%ﬂgg‘%%%%{l’a" %lr?BQﬁ)Vaﬁ'%fl‘i‘éﬁ?%g@P%ﬂm ,
and al kyl sul fonyIrawergéoul?%deqthéﬁounbxﬂmw,oyamhxm?&yl,w;meﬂmmt}(%maﬂﬂybnyl
optionally substi ' s..sel,e ro r

csano, | ower al k)h% %bt’ F‘gl\?/eﬂrl&lgfli%}gﬁ %,{ngﬁk%cg&&ﬁow% %‘{ﬁﬁaé. %I&im‘lﬁg SU?JB&/M’
hydr oxyal kyl , ni thalﬂaﬂﬁ’lshlfﬁmdml nyélkylaﬂn_im:, cki&ﬂtyinmy!hl myinp, %Mlhmdcﬁ@?g?%onyl

hal oal kyl sul f onyl ] . ] i a am no ,

al kyl ca)r/b%nyl am 5o, a| y %%Ju}rgl%’s@%%ﬁ%ogulgbﬁgy%q%@ﬂﬁégﬁ FéfPno. 17. The
compound of claim1, wherein R5 is a group of general formula B, Wbeing a
ni trogen at dé ThscomgpountdeofclimddnhereincA & pyritiinyl whbeothilloljisoptdaaliy.  19.

f ' : ' ' Iy, 2 The conpound of cl.ai.m 19,
wherein A T's phessdttiitd: hieeto B decid RS SRS Rspe. Gty
sel ected from hymw,lkoay,athtn,alkyb\kla}o, halkalkyl, hydlmxyaiﬁ}(ylglqﬁgo,baﬂlkﬁxlgadr}syﬁyl, hal o,
' a r.oonyl ,.. :
kot sul fonyl - SRl bony R s Burd RIGRRE N, Sl SRS datamino,
al kyl am Hocar bonylkylaatikgdacizortyb mjitykaitromylaatily) dinilansekbdl@iyl, anand

al kyl sul f onyl am Qﬁg” 98857 PCT/ EP02/ 05890 -57 21. The conpound of
claim17, wherein M}fposrp}g@qﬁ&% 22. The conpound of claim 21, wherein Ais

aryl, optionally substituted with one or nore groups selected from
hydr oxy, cya#dlhd comeporaidioficlaith Sywhemink®xiy -St4i oal kyl , hal o, hal oal kyl ,
hydr oxyal kyl , nitro, al koxycarbonyl, al kyl carbonyl, alkylsulfonyl, 5

na oy st oo or et ik AL LGy Stk ant e sbent

conpound of cl ai groePs seléwsedfromArydsoxyhemanbd, lopti aiky) Ioyesalkaty, thibslkylyhdly, one

or 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,
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino.

17. The compound of claim 1, wherein R® is 2 group of general formula B, W being a

nitrogen atom.
25 18. The compound of claim 17, wherein Rlis -SO,-A.
19. 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 alkoxy, thioalkyl,
halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,

30 haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino.



nore groups sel ected from hydroxy, cyano, |ower alkyl, |ower alkoxy,

thioal kyl, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl,

al kyl car booyk/oossskyl sul fonyl, 10 hal oal kyl sul fonyl, am neCTalPeybssed no,

di al kyl am no, al kyl am nocarbonyl, al kyl carkonyl am no, al kyl am nosul fonyl,
and al kyl sul fonyl ami no. 24. The conpound of cl gi Irn 8, \g/ngr ein theI ](c:orrplound
is: 3-benzene ~ i i .-yl - 14 ndol e; - benzenesul f onyl -
et hyl 7 o ey s o B QR Wnetein Kl 1654 |
3-benzenesul f onyl - 2- et hyl - 7- pi perazin-1-yl-1Hindole;

3-(4-chlor ol?@n?gﬁ@@np‘f’ q>fjd@mn£ls Werel figraylagptionally yibstitided withloae or more

3- (4- met hoxyb | -2 Sy b0 Ayl - LHE e
7 b peragin. 1yl BoghnseRetofs B, cfeod) RO AIE ool okl WIORGE patoy 5
(pyridin e-2-sulf 1, hydraxelbylenitegalkoxyeatboyyl, slkpigpboag alkyliulfonl 3-

ridines2-sulf = i ndol e: . . . .
gp %e nzen 253 ul f ony ?ﬁl;d % - r@ef?ﬁgi A“S%“B ’earuz%lfuﬁfnf-’ §1aqulflﬂ’aaclalfyé?m H.mcarbonyl’
3- (3, 4- di chl or o- bwkerkanylaming] Alkylaminperifoniyh and aliflsulfdhylamiobe;  2-
(7- pi perazin-1-yl -1Hindol e- 3- sul fonyl ) - benzot hi azol e; _
3-(4- 11 uor oshengeagsbl bR daidy APhIKkin's RAEKATRohaH] sbthlaldGkf ofSor
3-(4-fluoro-benzenesul fonyl)-7-pi perazi n-1*-yl =181 nddl €;
3- benzenesul f onymaregrounsisdeeted irpm hyidroxyd grapp, MRendki®s7 2IRET, BROAKAS5890

-58 7-pi i n- 31610 - sl - 1H i ndohe: 3
T e e
3- ( 3- chl Br o- benz dakeslkylsuHgnyl- amipo pdlidanino, dialkylattine llglanindearbonyl,

2- chl or o- benzen ARyl 1N -yl - i;ndol e: 5
(7- pi perazin-1-yl Qg&i(c% Tr b' %Pﬁ%&’o a%‘)%/lb%ugr?%%%%db%ﬂs%nykﬁ?lpﬂ‘doI e;
1-met hyl - 7- pi perazin-1-yl-3-(2-trifluoronethyl-benzenesul fonyl)-1Hi ndol e;
3- (4-f | uor d4blhagosrpaymidiafieldin 8, whereirtihk cdmpopnéisazi n- 1- yl - 1H i ndol e;
1- met hyl - 7- pi perazin- |-yl -3-(pyridine-2-sul fonyl)-1Hindole; 1-nethyl-
7-pi perazin- | -glbegzénegﬁf(frgﬂ_?iﬁgg{r% Ihﬁlrﬁ_iﬁﬂgnesul fonyl) -1Hindole; 10

1 : /
3-(2-chl or o- benzenesul f ony -7-piperazin-|-yl-1Hindol e;

3-benzenesulfonyl-1-methyl-7-piperazin-1-yl-1H-indole;

15 3-benzenesulfonyl-2-methyl-7-piperazin-1-yl-1H-indole;
3-(4-chlorobenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole;
3-(4-methoxybenzenesulfonyl)-2-methyl-7-piperazin- 1-yl-1H-indole;
7-piperazin-1-yl-3-(pyridine-4-sulfonyl)-1H-indole;
7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1H-indole;

20 1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1H-indole;
3-benzenesulfonyl-7-(4-methyl-piperazin-1-yl)-1H-indole;
3-(3,4~dichloro-benzenesulfonyl)-7-piperazin-1-yl-1H-indole;
2-(7-piperazin-1-yl-1H-indole-3-sulfonyl)-benzothiazole;
3-(4-fluoro-benzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole;

25 3-(4-fluoro-benzenesulfonyl)-7-piperazin-1-yl-1H-indole;

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



3- (3-chl oro-benzenesul fonyl)-1-nethyl -7-pi perazin- |-yl-1Hindole; 3-b

enzenesul fonyl- | -methyl- 7- (4-nethyl-pip erazin- | -yl) -1H i ndol e;

3- (3, 4- diwbloafogsssenzenesul fonyl ) - 7- (4- net hyl - pi perazi n- | PEiT)EPatPIsaEol e;
3- (2-chl oro-benzenesul fonyl)-7-(4-methyl pi perazin- I-yl)-1Hindole; 15
3-(3-chl oro-benzenesul fonyl ) -7-(4-net hyl - nger azin-1l-yl)-1Hindole; 3-

(2, 4-dichl oro- be zenesul f zin- |-yl)-1Hindole; 3-
(3. 5-di chl or o- be zPéB%f%Pflg‘%ﬂt";le %%rg&ff‘?ﬁl &%gﬂ‘@n |-yl )-1Hindol e; 7-
(4- et hyl - pi per azi n- - -3 - (2-trifluoronethyl-b enzenesul fonyl)

-1H i ndol e; 3- pAeBys- dmh]fomjohnzznenuifeﬁﬁZﬂrmpémmh Ity 1Hdalels; 20 or an

i ndi vi dual i soner, racemc or non-racemc mxture of isoners, or
pharmaceuti cal | Y3 e_sal t;-or Ivate t The conpound of
claim17, wherei n he %S ﬁ%enze Sulfonyl) P%?eraznzsytﬁj ?;H-S?IO?% pi perazin- |

-yl -1H i ndoI e; WD 02/098857 PCT/ EP02/ 05890 " -59 3 -benzenesul fonyl - |

-met hyl - 5-pi p ebd2idplono-bepkzeresfdnyt)el-pipetizin-{ -3 Himcloleyr o- phenyl sul f anyl )
-5-piperazin- | -yl- 1H-i ndol e;

3-(2,3-dichloro | {00 -l

(2,3-di chI or o- be? Lh %lo?pd)ln h&g{@?g%nggéz@%‘}m ﬁjdﬁjd%h-l ndol e;
1-met hyl - 5-pi pera2| n- -yl -3- (3-trifluoronethyl - benzenesul fonyl)
-1Hindole: 5- pil-pgcthz]i-ﬁupipe.ra,zﬁn-g-yl-?)-(2-triﬂuoromethyl-benzenesulfonyl)-lH-indole;
(4-trifluoronethyl-benzenesul fonyl)-1Hindol e; 3-

U e A e B Y b

(3, 5-di chl oro-benzenesul fonyl )- 1-nethyl -5-piperazin- |-yl-1Hindole; 10
3- phenyl sul f anyl 15nﬁhpﬂe?@menazmﬂ}+yl-§l=mmdmee2 sigfonyD- Piftindaebenzenesul f onyl )
- 5- pi per azi n- I -yl -1 Hindole; 3- (4-fluoro-benzenesul fonyl)

- 5-pi perazin- | -ylndbhi 34&1 -Lyl-3-(3-tifl thyl-b Ifon
3-(4-fluoro- benzer{gsu fo% ap-l thy él E)llof)oer?%z?’ en|Ze ﬁsu ?—i—yl) hHImeIC’

(2-chl oro- benzenesulfonyl) 1- et hyl - 5- pi perazin- | I-1H-| ndol e; 15 or an
i ndi vi dudl i somed-(2respibenzanesionyl cerrethyh xtiperezit I-vis bendolesor
phar maceutical ly acceptable salt or solvate thereof.

3-(3-chloro-benzenesulfonyl)- 1-methyl-7-piperazin-1-yl-1H-indole;
3-benzenesulfonyl-1-methyl-7-(4-methyl-piperazin-1-yl)-1H-indole;
3-(3,4-dichloro-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole;
3-(2-chloro-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole;

15 3-(3-chloro-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole;
3-(2,4-dichloro-benzenesulfonyl)-7- (4-methyl-piperazin-1-yl)-1H-indole;
3-(3,5-dichloro-benzenesulfonyl)-7-(4-methyl-piperazin-1-yl)- 1H-indole;
7-(4-methyl-piperazin-1-yl)-3-(2-trifluoromethyl-benzenesulfonyl)- 1 H-indole;
3-phenylsulfanyl-7-piperazin-1-yl-1H-indole;

20 or an individual isomer, racemic or non-racemic mixture of isomers, 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;



26. A pharmaceutical conposition conprising a therapeutically effective
anount of at |east one conpound of any claiml1l to 25 in adm xture with at
| east onewphianpssseutically acceptable carrier. 20 27. A ®oFErpanessed any
claiml to 25 for use as a nedicanment. WD 02/098857 PCT/ EP02/05890 -60 28.
Use of one or more conmpounds of any claim®to 25 for the manufacture of a
nmedi canent for the treat t .or preyention of di sease state that is

all evi ated by 5- WGH%S{\T&S{‘EI?L th ePlH?éZIBfl’%thﬁPé@?s wherein the di sease
state conprises disorders of the CNS. 5 30. The use of claim 29, wherein

the di sease st at e3(DBi{H6S-HENGREAFLT])- 5 plpcZoR §Ni18f-inddRAiI C depr essi ons,
neur ol ogi cal disorders, nenory disorders, attention deficit disorder,

Par ki nson' s di se traophic | ateral _sclerosis zheiner's di sease and
Huntington's di sgé'z%z.s' HOTp nﬁ%‘%’s@%‘) ﬂé?’ﬁipfé"}m%'é’;‘éﬂi“{ﬁﬁk;di sease state

conprises disorders of the 10 gastrointestinal ‘tract. 32. The use of claim
28, wherein the dB-$Baskciiémtisenzéeneolifsiyl)yl-mdhylA-pipecems]-FPIHEnEssy i Ng a
compound of general Formula la s RA A R:-NWR2 \NRL R3 Fornula la

ot 1 ned 1 h ol ai il R P B oY S Sy e SO s B

general Fornula 4 WO 02/098857 PCT/ EP02/ 05890 -61 -4
5-piperazin-1-yl-3-(4-trifluoromethyl-benzenesulfonyl)-1H-indole;
3-(4-chloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole;
3-(3,5-dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole;
3-(3,5-dichloro-benzenesulfonyl)- 1-methyl-5-piperazin-1-yl-1H-indole;

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-indole;

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 pharmaceutically
acceptable carrier.

20

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



P-NW\ R -tJ 16 NHH R10 4 wherein Pis a protecting group and R2, R4,
RO and R10 are as defined in claiml1l, wth a conpound of general fornula
(A-S)2i wwweroeiopss&z i s aryl or heteroaryl, ii) optionally alPkKyiERPn2/0%394 he
nitrogen atomof the indole group, 5 iii) deprotecting, and iv)
optionally alkylating the nitrogen atom of0the piperazine or piperidine
ring. 34. A process for preparing a conpound of general formula Ib s R4 7
6 A WR2 REUsofRne pf mopgcompeunds af #1y demnwhia & for He nenwfpetieaadin or

ey aky s iGm iR foffe fhndBor BfAI ARadEHOMh BRI

whi ch conprises 1) reacting a conpou aving a general Fornmu

WR2 / NH RIDSagamhsis.ein P is a protecting group and R2, R4, R9 and RO
are as defined in Claim1 WO 02/098857 PCT/ EP02/ 05890 -62 with a conpound
of general fornmula (A-S)2, wherein Ais aryl or heteroaryl,

29. 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

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 Ia
EQ R4 S_A
R&E—N W‘E;lkf\g* R2
\_1_./ N
\
R10 R3

Formula la

wherein R® is hydrogen or C;.jp-alkyl and A, R? R’ R% R, and R' are as defined in claim]1,

15 which comprises:

i) reacting a compound having a general Formula 4



ii) oxidizing the sul phurous atom of the conpound of general formnula
(A-S)2, iii) optionally alkylating the nitrogen atomof the indole group,

i v) depr oweariopssst he nitrogen atom of the piperazine or piPo@rEPd2/08890i ng, 5
and v) optionally alkylating the nitrogen atom of the piperazine or
piperidine ring.  35. A process for prepar@lmg a conpound of general Fornula
18a 0 11 - =S A P~"NH NR9~ Ro 18a R8 10 wherein R8 is Cl_io-alkyl
and A, RO and R10 are as defined in cl;g 1, which conprises: i) reacting

1- hal 0- 2-ni trobenzene with a hal onet hang¢sul fognyl benzene 1ii) am nating the
product obtained under step i) with a peRazine iii) reducting the
nitro group of the product obtained der &1 7 afid 15 iv) adding an
orthoformate to the product obtained u r step ifji) and v) cyclizating
the product obtained under step iv), topwy elg the conpound of Formula 18a.
36. The invention as herei nbefore described.

wherein P is a protecting group and R%, R, R’ and R' are as defined in claim 1,
with a compound of general formula (A-S),, wherein A is aryl or heteroaryl,
ii) optionally alkylating the nitrogen atom of the indole group,
5 iii) deprotecting,
and
iv) optionally alkylating the nitrogen atom of the piperazine or piperidine ring.

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

0
)Eg R4O:“S*A
RN W N— ge
\_'_/ N
\
R10 RS

Formula Ib

10  wherein R%is hydrogen or C;.j0-alkyl, and A, R% R® R% R, and RY are as defined in

claim 1, which comprises
i) reacting a compound having a general Formula 4
R4

B
p—N W N—pe
\_I._/ N
H
R10 4

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



WO 02/098857 PCT/EP02/05890
-62-

with a compound of general formula (A-S);, Wherein A is aryl or heteroaryl,
ii) oxidizing the sulphurous atom of the compound of general formula (A-S),,
iii) optionally alkylating the nitrogen atom of the indole group,
iv) deprotecting the nitrog;n atom of the p;perazine or piperidine ring,

5 and

v) optionally alkylating the nitrogen atom of the piperazine or piperidine ring.

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

11

0=S-A
N\

N
H
P

o]
18a

N
R9-—E
N

s

10 wherein R is Ci.ip-alkyl and A, R’ and R' are as defined in claim 1, which

comprises:
i) reacting 1-halo-2-nitrobenzene with a halomethanesulfonyl benzene
ii) aminating the product obtained under step i) with a 1-alkylpiperazine
iii) reducting the nitro group of the product obtained under step ii), and
15 iv) adding an orthoformate 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.



