WO 03/ 014097 PCT/ EPO2/ 08696 -1 Arylsul fonyl derivatives with 5-HT6
receptor affinity This invention relates to

(aryl sul fwoyswopdvenyl ) - pi perazi ne derivatives of fornmula RET/ERO208@ Nv ORS
(1) wherein: Ar is naphthyl or phenyl, optionally substituted by hal ogen
or (Cl1-C6)-alkoxy; R is (Cl-C6)-alkyl; R2 is hydrogen or (Cl-C®6)-alkyl;

or pharmaceutically acceptable salts or solvates thereof. It has been shown
that these conpounds have a very good affinity to the 5-HT6 receptor. They
are therefor suitable in the treatment 16f diseases, related to this
receptor. The actions of the neurotransmtter 5-hydroxytryptam ne (5-HT)
as a mgjor nodulatory neurotransmtter in the brain, are nediated through a
nunber of receptor famlies termed 5-HT1, 5-HT2, 5- HI3, 5-HT4, 5-HT5,
5-HT6, and 5-HT7. Basedyeilféhyhd@vatiteawath DHT elptrsegptyor MRNA in the
brain, it has been stated that the 5-HT6 receptor may play a role in the
pat hol ogy andmyt: Jar el I A 5 i SOf. i cul ar,

5- HT6 selec?T%éﬁﬁ%gandgfRgggﬁgggﬁfl eﬁﬁ?iyzgﬁggggggfﬂﬁ?if?9“3?2?3| in the
treatnent of certain OCNS disorders such PaPki nson' s di sease,

Hunti ngton's di sease, anxi ety depressi Eggﬁhnic depression, psychoses,

epi | epsy, obsessive conpulsivqjg sarder si.. m/graine, Al zheiner's di sease
(enhancenent of cognitive nmedMry); gep disorders, feeding disorders such
as anorexia and bulima, panic a s, attention deficit hyperactivity

di sorder (ADHD), attention deficit ~disoo&r (ADR), w thdrawal fromdrug
abuse such as cocai ne, ethanol, nicotine and benzodi azepines,

schi zophreni a, and al so di sorders associated with spinal trauma and/or head
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Ar is naphthyl or phenyl, optionally substituted by halogen or (C;.Cs)-alkoxy;
R' is (C,.Cg)-alkyl;
R?is hydrogen or (C;.Ce)-alkyl;

or pharmaceutically acceptable salts or solvates thereof.

It has been shown that these compounds have a very good affinity to the 5-HT6

receptor. They are therefor suitable in the treatment of diseases, related to this receptor.

The actions of the neurotransmitter 5-hydroxytryptamine (5-HT) as a major
modulatory neurotransmitter in the brain, are mediated through a number of receptor
families 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 pathology and treatment of central nerve system disorders. In particular, 5-
HT6 selective ligands have been identified as potentially useful in the treatment of certain
CNS disorders such as Parkinson's disease, Huntington's disease, 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 cocaine, ethanol, nicotine and

benzodiazepines, schizophrenia, and also disorders associated with spinal trauma and/or head



2 injury such as hydrocephal us. Such conpounds are al so expected to be of
use in the treatnent of certain gastrointestinal (G) disorders such as
functi onavolwomedosdi sorder. ( See for ex. B.L. Roth et al PCTEPIRbSEPGrECOI .
Exp. Ther. 1994, 268, pages 1403-14120, D. R Sibley et al., MIl. Pharnacol.
1993, 43, 320-327, A J. Sleight et al,p Neurotransm ssion 1995, 11, 1-5, and
A. J. Sleight et al. Serotonin ID Research Alert, 1997, 2 (3), 115-8.
Furthernore, the effect of 5-HT6 antagoni st and 5-HT6 anti sense
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on a conpound in accordance with the invention and their production as
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Par ki nson' s di sea ateral sclerosis and Huntington's
di seasweatngens or praveriser en@ﬂls@aws domsierssiengitiedbetdimnal bowel di sorder or
di sorders which require a reduction of food intake. The invention al so

di scl oses all d%h&EsWﬁéﬁBﬂe%k m%‘ﬁt@&{ %@'c@ ?BQMSL&%mHmmd glherw se stated,
the foll owi ng térms used In this application, iIncluding the speC|f|cat|on

and c|pénrrmacehtaqﬁéiyWép@bhsaht&Qréﬁb/ergﬁsvéwe@eﬂ@w Jrmaggrgicalbpachiye eupstanses, as
USEd 'tl‘i‘el B%nu{%&%?é frﬂé&?éah%ts%%dtd?ﬁa &%Pﬁdlﬁ'ﬁ%%kc%‘r&%cemtﬁé HQHA@Jn Jer s "a’,

an " nc p ur al referents unl ess he context cl ear
di ct atﬂe%l qusﬁwrs@ weﬂms ihe usepbeeraPeYEls 96 Froallahin th¢ ¢reuFol OF prav

sat ur g £ds Ly Ao R thOMotAREEALS the 5-HT6 system, comprising Alzheimer's disease, central

nervous disorders, such as for example, psychoses, schizophrenia, manic depressions,
neurological disorders, Parkinson's disease, amyotrophic lateral sclerosis and Huntington's
disease, gastrointestinal disease comprising functional bowel disorder or disorders which require
a reduction of food intake.

The invention also discloses all pharmaceutical acceptable prodrugs.

Unless otherwise stated, the following terms used in this application, including the
specification and claims, have the definitions given below. It must be noted that, as used in the

o on

specification and the appended claims, the singular forms "a", "an," and "the" include plural

referents unless the context clearly dictates otherwise.

“Alkyl” means the monovalent linear or branched saturated hydrocarbon radical,
consisting solely of carbon and hydrogen atoms, having from one to twelve carbon atoms
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.



consi sting solely of carbon and hydrogen atons, having fromone to twelve
carbon atons inclusive, unless otherw se indicated. Exanples of alkyl
radi cal s woeBud®y7 but are not limted to, nmethyl, ethyl, POT@EPYLO8696

i sopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl,
dodecyl, and the Iike. WO 03/014097 BCT/EP02/08696 3 "(Cl-Cs)-alkyl"
means the nonoval ent |inear or branched saturated hydrocarbon radical,

consi sting solely of carbon and hydrogen atons, having fromone to siXx
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radi cal -SO2R, wherein Ris an aryl radical as defined herein. Exanples of
aryl sul f onyAlkpzdiraedns therefligale O-Buvhereia fvta lowerialled radical tredefioadberefrony| , 3-
chl or gby icaldpRATRAN RS RotTithifedts] meMBRR LIRS NETprbp Yl SN, and
t he I?E@Bﬁﬁgﬁiﬁk&ﬁggﬁgagﬁgnflahﬁgﬁ%tﬁ-bfyl, Hgﬁhtg%lpgk?’%ﬂﬁ%?%ghenyﬁ%

di chl bkephenyl, and the 1like. "Protective group" or "protecting group"
means the group which selectively blocks one reactive site in a
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selectlvelé at another unprotected reactive site in the neaning
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reactive nitrogen atons present in the reactants. "Am no-protecting group”

means the protecting group that refers to those organic groups intended to
protect theARilt msgenPReymnaghihngyl, ahﬂééikﬂbﬂ@rpglawﬁ@@lﬁephwh§9ﬁﬁ1r*ret ic
procegyres and includes, but is not limted to, trifluoroacetyl,
acet am do, benzyl (Bn)) benzyl oxycarbonyl (carbobenzyl oxy, CBZ),
- met hoxybenzyl oxycar bpny| , p-nitrobenzyl oxycarbonyl, tert-
P Y QProXectivg grouppory 'lprot%cting group'nmgans the group w¥uch selecttively 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 nitrogen atoms present in the reactants.

"Amino-protecting group" means the protecting group that refers to those organic groups
intended to protect the nitrogen atom against undesirable reactions during synthetic procedures
and includes, but is not limited to, trifluoroacetyl, acetamido, benzyl (Bn), benzyloxycarbonyl
(carbobenzyloxy, CBZ), p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-
butoxycarbonyl (BOC), and the like. The artisan in the art will know how to chose a group for

the ease of removal and for the ability to withstand the following reactions.

"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.

"Inert organic solvent” or "inert solvent" means the solvent is inert under the conditions
of the reaction being described in conjunction therewith, including for example, benzene,

toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene chloride



but oxycar bonyl (BOC), and the like. The artisan in the art will know how to
chose a group for the ease of renoval and for the ability to withstand the
f ol | ow ngwoaawmid4oens. "Optional "™ or "optionally" neans thateCriePozedssequent |y
descri bed event or circunstance may but need not occur, and that the
description includes instances where the event or circunstance occurs and
instances in which it does not. "lnert organic solvent"” or "inert solvent”
nmeans the solvent is inert under the conditions of the reaction being
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di chi ehesdteddn he epingraryy thestohyents usedhipl thepeagtians of seqtreseat inventind areitteyt ket one,
met hapql.ne€t hanol , propanol, isopropanol, tert-butanol, dioxane, pyridine,

and the 11Kke. Unless specified to the contrary, the sol vents used in the

reactions of the present invention are inert solvents. "Pharmaceutically
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otherwi sé undesirable and includes that which I's acceptable for veterinary

as wehnd gsludendhnt phishrinecaptablgiforysterimaryms ayelias BupRe hpymaccudsst B e sal ts”
of a conmpound neans salts that are pharmaceutically acceptable, as defined

herein, andphhah.REESHS §ccteB€abQQ§l't§’ %@Ia &hﬁﬁ@ﬁ%@ﬁis@@lks 6t dr¥ph¥nPlceddn@npar ent
conpound Such salts include: - acid addition salts fornmed w th inorganic

aci ds 2&getibles ardedingd Reigi and thagpossey dheglssised phasereplogigal petiviey of thepargmty r i ¢

aci d, .phesRher sechadhdinc@ag the like; or formed wth organic acids such as
acetic acid, benzenesul fonic acid, benzoic, canphorsulfonic acid, citric

aci d, et hanesul f onj ¢ aci d, funari c acid, glucoheptonlc acid, gluconlc aci d,
gl utam c aci dacignddivien salts dpranedhyigh W’W&&Wﬁﬁséu%‘@}’ achlparcagidet hanesul f oni ¢

acid, lacti Ch)%ﬁbﬁponﬂ@h&&%uﬁﬁhgacxﬂrﬂhhR; aRfd, ﬁhos‘faﬁbl‘?@h&d a6l dhe FROGLImeaci d,
met hanesul f oni ¢ acid, muconic acid, 2-nap | enesul fonic acid, propionic

acid, salicylwih géga(glc asifs speh 3 aa@;tilccpad benzenesulfomc acid, benzoic, camphorsulfonic
acid, citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid, gluconic acid,

glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-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, and the like; or

- salts formed when an acidic proton present in the parent compound either 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, tromethamine,
and the like. Acceptable inorganic bases include aluminum hydroxide, calcium

hydroxide, potassium hydroxide, sodium carbonate and sodium hydroxide.

[t should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the same

acid addition salt.

“Solvates” means solvent additions forms that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar ratio

of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent is water the



tartaric acid, p-toluenesulfonic acid, trinmethylacetic acid, and the |ike;
or - salts forned when an acidic proton present in the parent conpound

ei ther i swpeplbawerd by a netal ion, e.g., an al kali netal pcompozoseas kal i ne
earth ion, or an alum numion; or coordinates with an organic or inorganic
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or redvEnHaiomer eEAdR 91te -specific delivery of the compound. Reference to a compound herein
includes prodrug forms of a compound.

"Subject” means mammals and non-mammals. Mammals means any member of the
mammalia class including, but not limited to, humans; non-human primates such as
chimpanzees and other apes and monkey species; farm animals such as cattle, horses, sheep,
goats, and swine; domestic animals such as rabbits, dogs, and cats; laboratory animals including
rodents, such as rats, mice, and guinea pigs; and the like. Examples of non-mammals include, but

are not limited to, birds, and the like. The term “subject” does 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 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:



characteristics such as bitter taste or gastrointestinal irritability,
alter solubility such as for intravenous use, provide for prolonged or
sust ai nedwoaBBease7 or del i very, inprove ease of fornul ati ecI/EP02/p8608i de
site-specific delivery of the conpound. Reference to a conpound herein
includes prodrug forns of a conpound. /Subject” nmeans nmamal s and
non- manmal s. Manmal s neans any nenber. of the manmalia class including, but
not limted to, humans; non-human prinmates such as chi npanzees and ot her
apes and nbMEy species; famthNaRimethdfwoemids cattl e, horses, sheep,
goats, and swi ne; domestic animals such as rabbits, dogs, and cats;
Iaboratory&ﬁﬂggals i ncl udi ng DHQ&H?§“ﬁ’ h as rats, mce, and gui nea pigs;
and the |ike. Exanples of non-mammals I nclude, but are not limted to,
birds, and the like. The term "subject"” does not denote a particul ar age or
sex. "Ther&péutical ly effectivHalogpunthalidgeans an anount of a conpound that,
when admnistered to a subject for treating a disease state, is sufficient
to effect gyeh treatment for theoglicngmpe state. The "therapeutically
effective amount™ will vary dependi ng on the conpound, disease state being
treated, the severity or the disease treated, the age and relative health
of the subject, the route and PreERM G4 ni stration, the judgenment of the
attending nedical or veterinary practitioner, and other factors. "Di sease
state"” nmeangapany di sease, condirifil@peacstydqidm or indication. Throughout the
application the follow ng abbreviations are used with the foll ow ng
meani ng: /014097 PCT/ EPO2/ 08696 . N- D net hyl f or mam de DMSO
Einethylsxﬁ?g%ide Hal Hal oY W”BWRHQPPgégﬁghgk Optionally P Protective
group TFA Trifluoroacetic acid

THF Tetrahydrofuran

- 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.

For example, a compound of formula (I) wherein Ar is 3-chlorophenyl, R' is methyl and R?

is hydrogen is named 1-[5-(3-chloro-benzenesufonyl)-2-methoxy-phenyl}-piperazine. .

Among compounds of the present invention certain compounds of formula (I), or

pharmaceutically acceptable salts or solvates thereof, are preferred:

Particularly preferred compounds, or individual isomers, racemic or non-racemic
mixtures of isomers, or pharmaceutically acceptable salts or solvates thereof, include compounds,
wherein R' is methyl. Especially preferred compounds are those, wherein the aryl group is

unsubstituted naphthyl, for example the following compounds:
1-[2-methoxy-5-(naphthalene-1-sulfonyl)-phenyl]-piperazine or

1-[2-methoxy-5-(naphthalene-2-sulfonyl)-phenyl]-piperazine.

Further preferred compounds are those, wherein the aryl group is naphthyl, substituted by fluoro

or methoxy, for example the following compounds:

1-[5-(4-fluoro-naphthalene-1-sulfonyl)-2-methoxyphenyl]-piperazine or

1-[2-methoxy-5-(4-methoxy-naphthalene-1-sulfonyl)-phenyl]-piperazine.



TFAA Trifluoroacetic acid anhydride THE Tetrahydrofuran In general, the
nonmencl ature used in this application is based on AUTONOMIM v. 4.0, a

Bei | st ei rwbrespi4oat e conputeri zed system for the generati omRCOfEPDIABEGS
systemati c nonenclature. For exanple, a conpound of fornula (1) wherein Ar
is 3-chlorophenyl, R is nethyl and Rz;is hydrogen is naned

1-[5- (3-chl oro- benzenesuf onyl ) - 2- net hoxy- phenyl ] - pi perazi ne.. Anong
conpﬁén s of the present invention certain _conpounds of formula (1), or
phar maELER LMo s apn fapther hase whereinshe gt geoupre ppybstituies pheayletored:

Parti@mhﬁﬁwymg%g$@ﬁ@qgn§@qp&unds, or individual isoners, racemc or
non-racemc mxtures of isoners, or pharmaceutically acceptable salts or

sol vates thereof, include coppounds,  wherein RL is nethyl. Especially
pr ef erredl‘c,(éfPﬁﬁa"r{tfé‘ﬂgqné(ﬂtzﬁB%t OXXiRRSWrPIPFA%BF-y| group is  unsubstituted
napht hyl , for exanple the foll ow ng conpounds:

1-[ 2- pet hoxy- 5- (napht hal ene- 1- sul f.onyl ),- phenyl 1-pi perazine or,. 1-

2" e HUR e BraBRDRAP ARG 3¢ LIRvFOHyTY ™ By srous RO R) b by ghloro

pr ef emratldoxyofipaondsli-ahlerée,Hosexamptethe followeg amypowgrdsup i s napht hyl ,
substituted by fluoro or nethoxy, for exanple the follow ng conpounds:
1- [ 5- (4- f Lti6r(@-adgitirakereeulfongF F-oreptioxy Phendi pmeypiveny| | - pi per azi ne or
1-[ 2- met hoxy- 5- (4- net hoxy- napht hal ene-1 - sul fonyl ) - phenyl ] - pi perazi ne. WO

03/0140971ﬁglégﬁggﬁggq*g“hzﬁféﬁhgﬁ%ﬁg?ﬁﬂ?gﬁaﬂﬂi%ﬁ%ﬁQBQIther t hose, wherein

the aryl group 1s unsubstit e the foll ow ng
conpound: 1-(5-benzenesul fonyl -2-met hoxy-phenyl ) - pi perazi ne. Further
pr ef er r ed ldorfdolinae-beneenerdivayl) vhmediony-Phendl-pipetpzongp i s phenyl ,

substituted by chloro, nethoxy, fluoro or di-chloro, for exanple the

fol | ow ng | GANBAHMIS benzenesulfonyl)-2-methoxy-phenyl]-piperazine, _
1-[5-(4-chl oro-benzenesul fonyl') - 2- net hoxy- phenyl ] - pi perazi ne, 1-

[2-nethox¥-5-(4-nethoxy-benzenesulfonyl)-phenyl] - pi per azi ne,
-[5-(4-chloro-benzenesulfonyl)-2-methoxy-phenyl|-4-methyl-piperazine,

1-{5-(3,4-dichloro-benzenesulfonyl)-2-methoxy-phenyl]}-piperazine,
1-[5-(3,5-dichloro-benzenesulfonyl)-2-methoxy-phenyl]-piperazine, or
4-[5-(4-chloro-benzenesulfonyl)-2-methoxy-phenyl]-4-methyl-piperidine.

Compounds of the present invention may be made by the methods described below:

ai) reacting a compound of formula (b)

P

~

o
L

OR! (b)
wherein P is a protecting group and R' is as defined above,

with a compound of formula
AI‘-S(O)z-Cl 5

wherein Ar is aryl as defined above,



-[5-(3-fluoro-benzenesul fonyl) - 2-met hoxy- phenyl ] - pi perazine, 1- [5- (3
chl or o- benzenesul f onyl ) - 2- net hoxy- phenyl | - pi per azi ne,

[ 5- (4- cWibasidwenzenesul f onyl ) - 2- met hoxy- phenyl ] - 4- net hy IPCT(HPOZ0%%26 ne,
[ 5- (3, 4-di chl oro- benzenesul f onyl ) - 2- met hoxy- phenyl ] - pi per azi ne,

[ 5-(3,5-dichl oro-benzenesul fonyl ) - 2-gret hoxy- phenyl ] - pi per azi ne, or

[ 5- (4-chl or o- benzenesul f onyl ) - 2- met hoxy- phenyl ] - 4- met hyl - pi peri di ne.
Compounds of the present invention nmay be nade by the nethods descri bed

bel ow: ai pilkdeeetepdngandompound of formula (b) P AN NJ OR (b) wherein P
is a protecting group and R is as defined above, wth a conpound of
formula Ar a@g@},gogu},ﬁmym{ngi n Ar is aryl as defined above, WO 03/014097
PCT/ EP02/ 08696 8 aii) deprotecting and aiii) optionally alkylating to
provi de a conpound of fornul I Ar r 0=S azzz~ NJ O OR (I) wherein
Ar, R and'®Rproxt %@%ﬂ%&%ﬁ\%&g or

1
1_
1-
1-
4

R2

ll\r ’/\N/

. 1 2
wherein Ar, R' and R* are as defined above, or

bi) reacting a compound of formula (b)

P

&

N/
o
(b)

OR?

wherein P is a protecting group and R' is as defined above

with a compound of formula
S(O)z_C])

bii) and further reacting with a Grignard reagent of formula
ArMgHal,

wherein Ar is as defined above and Hal is a halide,
biii) deprotecting, and
biv) optionally alkylating

to provide a compound of formula (1)



bi) reacting a conpound of forrmula (b) P NNJ OR (b)) wherein Pis a
protecting group and R1 is as defined above wth a conmpound of fornula
S(0) 2- d ,wolio)40and further reacting with a Gignard reagext/Eph2/68spérul a
ArMgHal , wherein Ar is as defined above and Hal is a halide, biii)
deprotecting, and biv) optionally alky ating to provide a conpound of
formula (1) RZ Ar r 0=S NJ O- OR (1) WO 03/014097 PCT/ EP02/ 08696 9
wherein Ar, Wand R2 are as defined above, and if desired, converting the
conpounds Ybemimay R’ ﬁv%Rphr&raﬁé@:%w@méavq gnédeptednl e aci d addition salts.
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generally are eit avai |l abl e from commerci al suppliers, such drich
Chem cal Co., or are prepared by nethods known to those skllled |n the art

‘I;g;' g\lflmt gg?gé Qﬁo‘ﬁg{égﬁﬁeéﬁﬁ %xgcpfe‘élj%n'tﬂlgegﬁlﬁﬁx%g%?g ﬁ@o@i{pﬁh@? ggneﬁﬂgaff él@l%?r ) i
Rodg gvailable from gomln%rcuﬁ re]uppeilsélrs such as AYdrlch gl?e?mcal Cvg or are prepared by mel'gl%edi
known to those skilled in the art following procedures set forth in references such as Fieser and
Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1991, Volumes 1-15; Rodd’s
Chermistry of Carbon Compounds, Elsevier Science Publishers, 1989, Volumes 1-5 and
Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991, Volumes 1-40. The
following synthetic reaction schemes are merely illustrative of some methods by which the
compounds of the present invention may be synthesized, and various modifications to these

synthetic reaction schemes may be made and will be suggested to one skilled in the art having

referred to the disclosure contained in this specification.

The starting materials and the intermediates of the synthetic reaction schemes may be
isolated and purified if desired using conventional techniques, including but not limited to
filtration, distillation, crystallization, chromatography, and the like. Such materials may be

characterized using conventional means, including physical constants and spectral data.

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
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.



Chem stry of Carbon Conpounds, El sevier Science Publishers, 1989, Vol unes
1-5 and Supplenentals; and Organi c Reactions, Wley & Sons: New York,

1991, Volwows/ol4od0. The follow ng synthetic reaction schecggrazr/escner el y
illustrative of sone nethods by which the conpounds of the present
invention may be synthesized, and varigus nodifications to these synthetic
reaction schenes maybe nmade and w Il be suggested to one skilled in the art
having referred to the disclosure contained in this specification. The
starting materials and the internedddtea® of the synthetic reaction schenes
may be isolated and purified if desired using conventional techniques,
including but not linmted to filtratiom distillation, crystallization,

chr omat ogr aph pp the |ike. Such ﬁﬁiajs may be charact epd &Bing
conventi onal Eééﬁg, i Pep idi ng physi cons$tamZs and sgectral dafa.. Unless

i'cal
specifie% corftPEFtpn th'onsCfdm@%foniBé@'g h%F(g ably take
pl ace at spheric pressure er a tenperature’rang about -78 C
to about 150 GPRhore preferably fremf about 0 C to about I25 GR'and nost
preferably agﬁefonveniently at abougp)room (or anbient) tenpe(@ture, e.g.,
about 20 C 03/ 014097 PCT/ EPO2/ 086 10 Aeheme NH Step 1 N Step 2 C

rN N,,,) Protection N) Chlorosufonic a O=SI"N,) OR PR (a) (b)
(c) ArS(OzCl Step 3 ArMgHal 2 P Ar N-R INS O=S NJ ;\%ﬁap,s, I NJ

.R P
Ar (\ N Ar N/
0=$ N 0=$ N
I Step 4 il
o - 104
Deprotection
OR' (I P OR'  (d)

|
0=S N
Step 5 & \“J
Opt. alkylation

(R2 = Alk)

1-(2-Methoxy-phenyl)piperazine of general formula (a) can be protected with an acid
resistant protecting group, for example trifluoroacetyl, to afford the protected piperazine or
piperidine derivatives of general formula (b). If the compound of formula (I) wherein R? is alkyl
is desired, alkylation of the nitrogen can be performed at this point or during Step 5 of this
scheme. In Step 2, chlorosulfonation of a compound of general formula (b) can afford the
chlorosulfone of formula (c), that, as shown in Step 3, after treatment with a Grignard reagent of
general formula ArMgHal, wherein the halide (Hal) is preferably a bromide, can afford the
protected compound of formula (d). In Step 4, deprotéction with a Strong base such as sodium
hydroxyde can afford the piperazine or piperidine compound of general formula (I) wherein R
is hydrogen. Steps 3 and 4 can be performed sequentially without isolation of the protected
compound of formula (d). In Step 5, if an alkylated piperazine or piperidine compound is
desired, alkylation can be performed at this point by methods well known to the one skilled in the

art, such as by the Eschweiler-Clarke procedure, i.e. treatment of the secondary amine with



De rotection OR (I) pOR (d) (R =H RZ A r O=S N Step 5 O Opt.

al kylation OR (1) (R2=Alk) 1-(2-Methoxy-phenyl)pi perazi ne of general
formul a (W ocamobe protected with an acid resistant proteecirmpoyossop, for
exanple trifluoroacetyl, to afford the protected piperazine or piperidine
derivatives of general formula (b). If,;the conpound of formula (1) wherein
R2 is alkyl 1is desired, alkylation of the nitrogen can be perforned at
this point or during Step 5 of this schene. In Step 2, chlorosulfonation
of a éunpdishidoindferaicacd: or buteactia) wihan apropdatehiylialiflombe pfcaecealt a
formupa.(c), that, as shown in Step 3, after treatnment with a Gignard
reagent of general formula ArMgHal, wherein the halide (Hal) is preferably
a brom de, can afford the protected conmpound of forrmula (d). In Step 4,
depr ot ect i dderatitelncempowryl difoemsladh) ag beaetciad bmdﬁmw@dmommm t he
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Pi Per @z i g@rlﬂEd E&rﬂﬁed 1@%e&&HF£Eﬂ%dr§can%% effganecg%(l%rlsé¥ effhe 5 be performed

at this ods wel own to t one |n t art, such as
by the Eschwei | er-CI arke procedure, i.e. treatnent of the secondary anm ne
wi th WO 03hesangrurtspf Hropr oeoehava selqchy aedtHehigerp taradtinisy sadasssthiareor by
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Huntington's disease, anxiety, depression, manic depression, psychosis, 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 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 GI (gastrointestinal) disorders such

functional bowel disorder or for reduction of food intake.

The pharmacology of the compounds of this invention was determined by art recognised
procedures. The in vitro techniques for determining the affinities of test compounds at the 5-

HT6 receptor in radioligand binding and functional assays are described in Example 12.

The present invention includes pharmaceutical compositions comprising at least one
compound of the present invention, or an individual isomer, racemic or non-racemic mixture of
isomers or a pharmaceutically acceptable salt or solvate thereof, together with at least one
pharmaceutically acceptable carrier, and optionally other therapeutic and/or 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 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



Al ternatively compound of formula (b) can be reacted by procedures well
known in the art with a conpound of general fornula ArSQ2C1 to afford the
prot ect edwoaspownd of fornmula (d), which after deprotectiron/EPanosshé ord a
conmpound of forrmula (1), wherein R2 is hydrogen. If the al kylated conpound
is desired, alkylation can be perfornegh as descri bed herein. The conpounds
of the invention have selective 5-HI6 receptor affinity and as such are
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i ncl udesvenhak a&cye&ﬁshgeaieglmﬂpﬂﬁtﬁ EdIse QR sgEdigingtto kigadder@nd affiiatgound of
the present invention, or an individual isoner, racemc or non-racemn c

m xture of, isoner,s or a % )gﬁﬁeutlec acc § alt or solvate
thereof, {CYSRRMAGrERmEPURdU RIS "E Wé%ré I I“S} EEPMBFe carrier,
and opbm&lﬂabhyl adphfeﬁtsl&aﬁﬁam@nﬁulaemmdﬁgrbemimhydtamtﬁe f@rmldf@h@ﬂxhz&lhﬁcal In
general , the c t sent ventio stered |n a
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sever hhy)unOBf thb actiltes p@edichOcdnemetisaadte dithitheinageleadaily dsagd naagdedet h of the
subje employeg q”g plC%naceut&cglecompositions may be employed as solids, such as tablets or filled
capsules, semisolids, powders, sustained release formulations, or liquids such as solutions,
suspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of suppositories for
rectal or vaginal administration; or in the form of sterile injectable solutions for parenteral use.
Formulations containing about one (1) milligram of active ingredient or, more broadly, about
0.01 to about one hundred (100) milligrams, per tablet, are accordingly suitable representative

unit dosage forms.

The compounds of the present invention may be formulated in a wide variety of oral
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 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



conpound used, the route and form of adm nistration, the indication towards
which the admnistration is directed, and the preferences and experience
of the mewpmaloi1qppactiti oner WO 03/ 014097 PCT/ EP02/ 08696 PRTiRPUDISsed. One
of ordinary skill in the art of treating such diseases will be able,

wi t hout undue experinentation and in jeliance upon personal know edge and
the disclosure of this Application, .0 ascertain a therapeutically
effective anount of the conpounds of the present invention for a given
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ef fective anount t| Ve 1 ngredient co rate vm e | ntended
dai | yfaosagdnriningaties be enpl oyed. The phar rraceutl cal conpositions may be
enpl oyed as solids, such as tablets or filled capsules, semisolids,
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accor gﬁﬂ%@‘mﬁlﬂgérﬁglf& &ERIpES SN AE LtRhinVRirbitAPRRAE 0L AL Br-acacia. Aqueous
solutions can be prepared by dissolving the active component in water and adding suitable
colorants, flavours, stabilising, and thickening agents. Aqueous suspensions can be prepared by
dispersing the finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and other well known
suspending agents. Solid form preparations include solutions, suspensions, and emulsions, and
may contain, in addition to the active component, colorants, flavours, stabilisers, buffers,

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

The compounds of the present invention may be formulated for parenteral administration
(c.g., by injection, for example bolus injection or continuous infusion) and 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 (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



The conpounds of the present invention may be fornmulated in a wide variety
of oral admnistration dosage forns. The pharmaceutical conpositions and
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or pharmaceutically acceptable salts thereof as the active conponent. The
pharmaceutically acceptable carriers may be either solid or liquid. Solid
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The compounds of the present invention may be formulated for vaginal administration.
Pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to the active

ingredient such carriers as are known in the art to be appropriate.

The compounds of the present invention may be formulated for nasal administration. The
solutions or suspensions are applied directly to the nasal cavity by conventional means, for
example, with a dropper, pipette or spray. The formulations may be provided in a single or
multidose form. In the latter case of a dropper or pipette, this may be achieved by the patient
administering an appropriate, predetermined volume of the solution or suspension. In the case

of a spray, this may be achieved for example by means 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 the art, for example by micronization. The

active ingredient is provided in a pressurised pack with a suitable propellant such as a



sol utions can be prepared by dissolving the active conponent in water and
adding suitable colorants, flavours, stabilising, and thickening agents.
Agqueous swemansioons can be prepared by dispersing the fi meryErd2/vicoed
active conmponent in water with viscous material, such as natural or

synt hetic guns, resins, nethylcellul osg, sodium carboxynethyl cell ul ose, and
other well known suspending agents. Solid form preparations include

sol utions, suspensions, and enul sions, and may contain, in addition to the
act i vehleslyonesarboncSIESY afer sxampladighierodiflugpemetbens tridhldro8neromethdrief oxci al

and nat&xr&bte&wﬁ@&%@@laﬁe, ol LaBeh a?daac&,ornmé;'@&@zﬁﬂé &Ews Hngg &fkhieAy and
the Iik he co ounds of the present inventi on P fat'e ¥

par enﬂ]eﬁa a@nta@m rigetagt sush as Keélt]@}n Thy dpsgjoddrygomay bmonémlné bg apuitersd valyect i on
or  CORfiefHAAYSy Eﬁgiéﬁb@%ré@%tme pteﬁnre,rvﬁ@&m 8ehrhibof M}k&)o@a?ﬁ er%fct hpfla

anpoul es, pre-f ri nges vol ume 1 nfusio I'n nu
cont aPA¥Aer mixtdf thecempindinasuitgble pywderbage selélnrpblsq:tmeo stsrqlmgxaxtchldenmmhs f or ms

as sus&m%'h%x%ngx%gkm(aﬂﬂ%emqsgg.gu gglﬁ{@wgﬂg Hin¥ ( p{zgqﬂ%;@um&e&am%r%n for

exanple sol ut aqueous ycol of "ol
nonaqi&ous gd & thegragal C@IYltYu éfrhesmwslélt CoErROSition m@fb%pregntqdna lunétalopr f@plyxl fene

91 YCOLxariab HPLIBLIENS: &kemg!esof\égg%a% & roaqsérg 818 fronPlhiXR (B bded by be

|nject e or Ic ester et hy may contaln
f or nukamaristers éWU@QO@ﬁmaslpkéserV|ng, mettlng, enuIS|fy|ng or suspendi ng,
stabilising and/or dispersing agents. Alternatively, the active ingredient

nmaybe in poyEelesh QL B ARl 3R BY pASSRY Mt é@ér&taognn@fad u%@a'fdr%ﬁ@mw of! by
WO 03/ 014097 PCT/EP02/08696 14 Igo hilisation from 3ol ution

const iconrolisd rpletssmdmigistrefiarofghe adtive blseedieti karexamaplg, the spmpphrds of the
pyr OggPerﬁt‘%ﬁvéi\@foﬂr an E@?orﬁﬁﬂ&%@dlﬂﬁ%axﬁﬁenhﬂ?oP&%%&t'ﬂhe&ﬂ‘ﬁ‘%ﬂ HQNe@?%bt%eJ or mul at ed

for t Ical admnistration to epl derm s as oi ntme ans Or
lotio éleseoiehaes'yaysmrmmééﬁmkagpgmwell@lﬁ@mﬁr@eaamf the sempoundiy negasargxanpl e,
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thlckenlng a g agents. Lotidns nmay be for w th an aqueous
or oi ldylivsageystemg ar@\frmuqn y géwrded o & é@-@éhﬁsafﬁﬁ¢lnbstmertoThW@p@ﬂd@| fying

agent %m&gtaégh'aisalbragoal@%mwﬂ Qﬁ(r%h&gen}%%&t ?at gUsRendi ng agents,

t hi ckenin ents, or colouring agents. Fornu ions suitable for
(1-dodecy. azacycloheptan 2-one). Sustained release delivery systems are inserted subcutaneously

into the subdermal layer by surgery or injection. The subdermal implants encapsulate the
compound in a lipid soluble 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,
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.

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,
19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations containing a

compound of the present invention are described in Examples 6-11.



topical admnistration in the nmouth include | ozenges conprising active
agents in a flavoured base, usually sucrose and acacia or tragacanth;

pasti | | eswoaspr403i ng the active ingredient in an inert baEa/EPOTDHS6O6

gel atine and gl ycerine or sucrose and acaci a;, and nout hwashes conpri si ng
the active ingredient in a suitable ljquid carrier. The conpounds of the
present invention may be fornulated for adm nistration as suppositories. A
| ow nel ting wax, such as a mxture of fatty acid glycerides or cocoa butter
is first melted and the active coRWMBRES| s di spersed honpgeneously, for

exanpl e, e %IPOMWgJﬂaﬁonMdt&ngQ@Q%Qlf§ eftibid g d;k@ehhggxepﬂwoed into
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be appropriate. The conpounds of the present i nvention may be fornul at ed
for nasal adninistration. The sol &&#®Bpk lor suspensi ons are applied
directly to the nasal cavity by conventional neans, for exanple, with a
dropper, pipette I SRtRYxy-d-ieaphekdltHeat- bﬂ%yﬂ%ehﬁl]%&\féﬁﬁ@' in a single or
mul tidose form In the Iatter case of a dropper of pipette, this my be
achi eved by the patient adm Nering an appropriate, predeternm ned vol une
of the solution or suspension. the cas iy @ spray, this may be
achi eved for exanple by neans @ Imferipg dtomsing spray punp. The
conpounds of the present invention rmul ated for aerosol
adm nistration, particularly to the r@pory tract and including
i ntranasal adm nistration. The conpound waT general |y have a snal
particle size for exanple O the order of five (5) mcrons or |ess. Such a
parti ct® 1si ze nmay be obtained by neans known in the art, for exanple by
m croni zation. The active ingredient is provided in a pressurlsed pack
wWith a suit --Ilgﬂt 1 097 PCT/ EPO2/ 08696 1.5

: ‘ oX) ‘ M uor onet hane,
trlchlorofluoronethane or dlchlorotetrafluoroethane or carbon di oxi de or
ot her SUIt?bJﬁ gas. The aeros?k\ CFconvenlently

oL, — UL
O—CH O’CH

Trifluoroacetic anhydride (23.07 g; 0.11 mol) was added dropwise under nitrogen

atmosphere to an ice-cooled solution of 1-(2-methoxyphenyl)-piperazine (19.2 g; 0.1 mol) and
pyridine (8.85 g; 0.11 mol) in dichloromethane (300 mL). After 1 h at ambient temperature a
10 % aqueous HCI solution was added. The layers were separated and the organic phase was
washed with water (2X 100 mL), dried (Na,SO,) and concentrated to give 2,2,2-trifluoro-1-[4-
(2-methoxy-phenyl)-piperazin-1-yl]-ethanone as a light red oil (28 g) which was used in Step 2

without purification.
Step 2:
4-Methoxvy-3-[4-(2.2,2-trifluoro-acetyl)-piperazin-1-yl]-benzenesulfonyl chloride

(0]
A
(\NJ\CFs o N CF,

SOMEE 16 g
of
0-CH, 0-CH,




al so contain a surfactant such as lecithin. The dose of drug may be
controlled by a netered valve. Alternatively the active ingredients maybe
provi ded wo ea/0is®mpm of a dry powder, for exanple a powder PGITEPOE/086he
conpound in a suitable powder base such as | actose, starch, starch
derivatives such as hydroxypropyl methyl cellulose and polyvi nyl pyrrolidine
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(1- dodecyl azacycl ohept an-2-one). Sustained rel ease delivery systens are
inseréed subcut aneously into the subdermal |ayer by surgery or injection.
The sdbfder mal i npl ants encapsul ate the conmpound in a |ipid soluble
menbrane, e.g., silicone rubber, or a biodegradable polyner, e.qg.,

pol yl a@ti-Eriflabeb-1-Theé2 mhhowyve B4ihd phalhal greelp sul foniyD rsheaylé- pieed zm-A bil i ethan o t
dosage forns. In such form the preparation is subdivided into unit doses

cont ai ni ng appropri ate quan ies of the @ctive conponent. The unit dosage
formca@ be a@ckﬁ"ged preparatigpon, t kage containing discrete

quant i$% Nt eparation, @ A packedt ed tabl ets, capsul es, and powders
he t dosage form can be a capsule, tablet,

in vial § pgpoul es. Al so,

cachet, or |ozenge itself, or it c&n ol the appropriate nunber of any of
these in packaged form O her suitable pharnmaceutical carriers and their

Phar macy 1995 BHERY By Lokl TRPErnE e Bl PO S oy S gty
edi ti QRioridas$h.0Nng; 0PLMMSH) AT A (0. RBFN QS 0 AL ahdvenrphad iz phidre 6ab addednul at i ons
cont ald?cl)pnvglseaa solution of 1-naphthylmagnesium bromide in THF (0.5 M, 2 mL; 1 mmol). After

stirring at this temperature for 1 h, a saturated solution of ammonium chloride was added and

the mixture was extracted into ethyl acetate (20 mL). The organic phase was dried (Na,SO,4) and

concentrated in vacuo and the residue was purified by column chromatography on silica gel

(eluting with hexane-ethyl acetate (7 : 3, v/v) to give 2,2,2-trifluoro-1-{4-[2-methoxy-5-

(naphthalene-1-sulfonyl)-phenyl]-piperazin-1-yl}-ethanone (1)as a white solid (0.110 g; 47 %),

MS, MH" 479.

Similarly following Step 3, but replacing naphthylmagnesium bromide with the

appropriate aryl magnesium bromides the following compounds were prepared:

2,2,2-trifluoro-1-{4-[2-methoxy-5-(naphthalene-2-sulfonyl)-phenyl]-piperazin-1-yl}-
ethanone (2) as a white solid, MS, MH+ 479;

1-{4-[5-(4-chloro-benzenesulfonyl)-2-methoxy-phenyl]-piperazin-1-yl}-2,2,2-trifluoro-
ethanone (3) as a white solid, MS, MH" 463;



conpound of the present invention are described in Exanples 6-11. WD

03/ 014097 PCT/ EP02/ 08696 16 EXAMPLES The foll ow ng preparations and
exanpl es woa3giaen to enable those skilled in the art to PpaorEPozbssas |y
understand and to practice the present invention. They should not be
considered as limting the scope of the invention, but nmerely as being
illustrative and representative thereof. Exanple 1 1-

[ 2- Met hoxy- 4- (napht hal ene- | -sul fonyl)-phenyl]-piperazine OO rNH S NJ

O CH3 St ep-{#:[5-(4-chloro-benzenesulfonyl)-2-methoxy-phenyl]-4-methyl-piperazin-1-yl}-2,2,2-
2,2,2: a1 1)L - | - (2- met hoxy- phenyl ) - pi perazin-I-yll-ethanone 0 |NH
rneEe Al dof(r,‘bﬁ%a%l(\)lbe Ef(l‘lgi CH, ao-CH, Trifluoroacetic anhydride (23.07 g; 0.11
nol ) was added dropw se under nitrogen atnosphere to an ice-cool ed

sol uti on of -{#:[6A3rbldrexBepheneyilfonyl) p nwioxs-pheoy P piperarint 1mbl-3,2 Artdiflupya-i di ne
(8.85_4,; i i ne (300 nmL). After 1 h at anbient
terrperegl?ﬁ&eé(f];)ggl)%);v%gg(ghgg{sgq\ﬁgi@gl ution was added. The | ayers were
separated and the organi c phase was washed with water (2X 100 nl.), dried
(Na2SO™4) and4dari@éndichioeetberzegesptfonyl p- 2omethpsy-pleryllipipgrazin-1-yl}-2,2,2-

(2- met hax o RieRvh) (9 Rahddielolta Wit qbhagpas.as a light red oil (28 g) which
was used I1n Step 2 Wthout purification. Step 2:

4- Met hoxy-3-[4-(2,2,2-trifluoro-acetyl)-piperazin-1-yll-benzenesul f onyl

chl oride  1-{4-[5-(4-methoxy-benzenesulfonyl)- 2-methoxy-phenyl]-piperazin-1-yl}-2,2,2-

trifluoro-ethanone (6) as a white solid, MS, MH " 459; or

1-{4-[5-(3-fluoro-benzenesulfonyl)2-methoxyphenyl]piperazin-1-yl}-2,2,2-trifluoro-
ethanone (7) as a white solid, MS, MH" 447.

1-{4-[5-(3-chloro-benzenesulfonyl)-2-methoxy-phenyl]-4-methyl-piperazin-1-yl}-2,2,2-

trifluoro-ethanone (8);
Step 4

1-[2-Methoxy-5-(naphthalene-1-sulfonyl)-phenvi|-piperazine

o)

A solution of 6N NaOH (0.5 mL) was added to a suspension of 2,2,2-trifluoro-1-{4-{2-

methoxy-5-(naphthalene-1-sulfonyl)-phenyl]-piperazin-1-yl}-ethanone (1)

(0.110 g; 0.23 mmol ) in methanol. After stirring at 80 °C for 10 min water was added (10 ml)
and the mixture was extracted into ethyl acetate (20 ml). The organic phase was dried (Na,SO,)
and concentrated in vacuo to give 1-[2-methoxy-5-(naphthalene-1-sulfonyl)-phenyl]-piperazine
(101) as a white solid (0.060 g ,68 %), MS, MH" 383. The hydrochloride salt was prepared from
ethanol-hydrogen chloride, m. p. 154-158 °C.

Similarly replacing 2,2,2-trifluoro-1-{4-[2-methoxy-5-(naphthalene-1-sulfonyl)-phenyl]-
piperazin-1-yl}-ethanone (1) with the appropriate trifluoroethanone compounds of Step 3 the

following compounds were prepared.



0 0O NCF3 0 rNACF3 NJ 0O_S NJ 0-CH3 Cl ao-CH3 WO 03/014097 PCT/ EPO2/ 08696
17 A sol ution of

2,2, 2-triwbwenowb? [ 4- (2- met hoxy- phenyl ) - pi perazi n-1 -yl ] - ePoarmemzog646 g;
0.48 nol) in dichloronethane (20 nL) was added to chlorosulfonic acid (75
m.) in such a rate that the inner tenperature did no exceed -5 C. After 10
mn at this tenperature, the solution “was poured slowy onto ice-water
(500 g), the precipitate was filtered and washed with cold water (2X 200
m.) and coR@ Miretuvyd-lefdhi@rmeoRy13t(naphthelenegwhtfomd)-pbényd -pisraviact-ygt al | i zed

from i t ' . :

o ot P, ) S 3 QB Boxr-o-aaphlsnes 2 sulfanstiphenyl e BgREBR SO0 My

chl or Mid" 383, nwipi. 28.9a088FC(7.7 g; 41 %9, M5, MH387, in. p. 125-127.3 C
Step 3: 2,2,2-Trifluoro-1-{4-[2-nethoxy-5-(naphthal ene-1 -sul fonyl)-phenyl]

E ;’ '~ poe rCIa-1|Z i fll_g J‘{’éy[lgl—)(llgéthrp%ﬁg%gzen%mg fo(Ry[) I%géﬁxogcyf M?A- get%yﬁgipgra%nl-\ll —Iyl } -ZC,)Z,Q_B
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chl ori g)ga&%(f]&o%) 1\9534?3?5%’%}-%?%2925°6L) at 0 C under argon atnosphere

was a ropw’se ‘a naphthyl magnesi um bromi de in THE (0.5
M 2nm; 1 mol). After stirring at this tenperature for 1 h, a saturated
sol ution ofl -{dn¥old dnerortenzénteulivayl)attdethamcpheni b pripexazin-é-yad,2extrifored i nt o

et hyl .s1he AU Ge R e Il &Y. Ofder &
conceﬁ?’%gégééi)%?fg%dggg [gn %W?‘ge”gra‘%é’?ﬂﬁga\%g%’%ﬁﬁog‘g Fﬁh?ﬁ%‘ I(Bﬁarreﬁ C r(c}ror?é)t ogr aphy
on si MSMHYeB67,elpebhe2@R4KChexane- et hyl acetate (7 : 3, v/v) to give
2,2,2-trifluoro-1-{4-[2-met hoxy-5-

napht hal eqeyl =sul 1) Wik ] - pip iD=y = 0R6,1(.3)as ite
gol |p d (0. 1]']_(—){(1-%[;5-(';137&1?}5}15 Ben%}ﬁmﬂhlnyg DAY ﬂhe)ﬂil} p%é?ﬂﬁ? @eylﬁ %,b,@strﬁlu%

a

ethanone fforded 1,—[5-(3—chloro-benzenesulfonyl)-2—meth0xy—phenyl] -piperazine (104)

MS, MH" 367, m. p. 265-266.3 °C.

1-{4-[5-(3,5-dichloro-benzenesulfonyl)-2-methoxy-phenyl]-piperazin-1-yl}-2,2,2-
trifluoro-ethanone (5) afforded 1-[5-(3,5-dichloro-benzenesulfonyl)-2-methoxy-phenyl]-
piperazine (105) MS, MH" 402, m. p. 245.9-246.2 °C.

1-{4-[5-(4-methoxy-benzenesulfonyl)- 2-methoxy-phenyl]-piperazin-1-yl}-2,2,2-
trifluoro-ethanone (6) 1-[5-(4-methoxy-benzenesulfonyl)-2-methoxy-phenyl]-piperazine (106)
MS, MH" 363, m. p. 260.1-260.6 °C.

1-{4-[5-(3-fluoro-benzenesulfonyl)2-methoxyphenyl}piperazin-1-y1}2,2,2-trifluoro-
ethanone (7) afforded 1-[5-(3-fluoro-benzenesulfonyl)-2-methoxy-phenyl]-piperazine (107) MS,
MH"' 351, m. p. 246.0-250.1 °C.

1-{4-[5-(3-chloro-benzenesulfonyl)-2-methoxy-phenyl]-4-methyl-piperazin-1-yl}-2,2,2-
trifluoro-ethanone (8) afforded 1-[5-(3-chloro-benzenesulfonyl)-2-methoxy-phenyl]-4-methyl-
piperazine (108).

Example 2

1-[5-(4-Methoxy-benzenesulfonyl)2-methoxyphenyl]piperazine



M5, M+ 479. Simlarly following Step 3, but replacing naphthyl magnesi um
brom de with the appropriate aryl magnesi um brom des the foll ow ng

conpoundswaas®iqepepar ed: PCT/EP02/08696
2,2,2-trifluoro-1-{4-[2-met hoxy-5-(napht hal ene- 2-sul fonyl ) - phenyl ] - pi per azi
n-1-yl}- ethanone (2) as a white soli M5, M+ 479;

1-{4-[5-(4-ch|oro-benzenesulfonyl)-2-né%hoxy-pheny|]-piperazin-l-yl}-2,2,2-
trifluoro- ethanone (3) as a white solid, M5, MH463; WO 03/ 014097
PCT/ EPO2/ 08696 18

1-{4-[5-(4-chl oro-benzenes onyl ) - 2- pet hoxy- yl]-4-nmethyl -pi perazin-|-y
1}-2, 2, 2- triquoro-ethanoEJééf a E'?io er@hﬁﬂ
1-{4-[5-(3-chl oro- benzenesul f ony - -bhényl]-piperazin-I-yI}-2,2,2-
trifluoro- ethanone (4) as a white soli B ;
1-{4-[5-(3,5-dich|oro-benzenesulfonyI)-2-net90xy-phenyl]-piperazin-I-yI}-2,
2,2- trifluoro-ethanone (5) as a white solid, M5, MH' 497, 498;

1- { 4- pHeataRepyRiemYiHRendsla gl iptermediate:

2- met hoxy- phenyl ] - pi perazin-1-yl}-2,2,2 trifluoro-ethanone (6) as a white

solid, M5, TWH s'ohﬁﬁﬂ;oqumethoxy—&[4—(2,2,2—triﬂuor0-acetyl)—lpipe_razin-l-y_l]-bezenesulfonyl _
1-{4-[5-(3-fluoro-benzenesul fonyl ) 2- met hoxyphenyl | pi perazin-1-yl }-2,2, 2-tri
f | uor ehlogdtdhbhe), pirpared as imBiameple & Steg, 2, M5 THVHP. ¥mpl) at @ °C4inder argon

|2 ot Bhre PRI RAERH b R S0 SO L F PR RESRN edmuenriy bgmide i 11
2- Met box W, 2-rhhaphinbBl After-dtirsug dtahisltym pdretuyé for-1di. pesobrtioneof SNCF8OH | NIH S'0
\ -0 'N)§ ml}lpvrpas a%dcej&l%ng) él%_ll*eaction mixture was stirred at ambient temperature for 20 h. Water

was added (10 ml) and the mixture was extracted into ethyl acetate (20 ml). The organic phase

was dried (Na,SO,) and concentrated in vacuo to give 1-[5-(4-methoxy-benzenesulfonyl)-2-

methoxy-phenyl]-piperazine as a white solid (0.65 g, 36 %), MS, MH" 363.

Similarly but replacing phenyl-magnesium bromide for methoxyphenyl-magnesium
bromide, 1-(5-benzenesulfonyl-2-methoxy-phenyl)-piperazine, (201) MS, MH" 333, m. p.
270.0-273.0 °C, was prepared. ‘

Example 3

1-{5-(4-Fluoro-naphthalene-1-sulfonyl)2-methoxyphenyl]-piperazine

o NH
Yo ST
O o

To a solution of 4-methoxy-3-[4-(2,2,2-trifluoro-acetyl)-piperazin-1-yl]-bezenesulfonyl
chloride (0.19 g; 0.5 mmol), prepared as in Example 1 Step 2, in THF (0.5 mL) at ambient
temperature under argon atmosphere was added dropwise a solution of 4-fluoro-1-
naphthylmagnesium bromide in THF (0.25 M, 4 mL; 1 mmol). After stirring at this temperature
for 1 h a saturated solution of ammonium chloride was added and the mixture was extracted into
ethyl acetate (20 mL). The organic phase was dried (Na,SO4) and concentrated in vacuo .The
residue was dissolved in dioxane (2 mL) and a solution of 6N NaOH (0.5 mL) was added. After

stirring at ambient temperature for 1 h water was added (10 ml) and the mixture was extracted



A solution of 6N NaOH (0.5 nL) was added to a suspension of
2,2,2-trifluoro-1-{4-[2- nethoxy-5-(naphthal ene-I-sul fonyl)-phenyl

] - pi per aavo-0Bo10y7 et hanone (1) (0.110 g; 0.23 mml) in nmeraameb2/0869d er
stirring at 80 Cfor 10 mn water was added (10 m) and the m xture was
extracted into ethyl acetate (20 m). Jpe organi ¢ phase was dried (Na2SO4)
and concentrated in vacuo to give )

1-[ 2- met hoxy- 5- (napht hal ene- | - sul f onyl ) - phenyl ] - pi perazine (101) as a
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plper z - e r|fI a

po e ndE N BRIt bl ul-3EARRICRO L3S & i s PO 8878 4007
PCT/ E%Eh@&@)@ﬁlorlﬁe salt was prepared from ethanol -hydrogen chlorlde, m. p. 155.0-159.0 °C.
2,2,2-trifluoro-1-{4-[2-met hoxy- 5-(naphthalene-2-su|fonyl)-phenyl]-piperazi

n-1-yl}- A .

11 2 et nosy Bt ebtind G dengenthyimanciium broide with 3.4-dichlpies) phgarl
383, magpesi@APrompB3 - 45¢3,4-dichloro- ben/enesulfonyl) -2-methoxy-phenyl]- plperazme (302),

1-{4- <M,or.0- met hoxy- phenyl | - 4- net hyl - pi perazin-1-y
172, SR M TR e BOBRARTRL R et 7

1-[5-(4-chloro- benzenesulfonyl) 2- met hoxy- phenyl ] - 4- net hyl - pi perazi ne
(103a) Ms, MHt 367, m p. 263.4-27Example 41- { 4-

[ 5- (4- chl or o- benzenesul f onyl ) - 2- met hoxy- phenyl ]

- p.[ geEZsz L Y b gyglrlfr{,&?.g,gy %}é}nﬁﬂgﬁleel(ﬁl)forﬁf)fp%egﬁfp perazin

né (103) VMG,

enzenesul fon oxy- pheny pi pera
VMH ' 367, m p. 263.4-272.1 C {4-
[ 5-(3- chl or o- benzenesul f onyt he I]
-pi perazin-l-yl}-2,2,2- trlfluoro @%y)afforded
1-[5-(3-chloro- benzenesulfonyl) he@Ml]-piperazine (104) M5, M+

367, m p. 265-266.3 C
1- {4 [ 5-(3, 5- dichloro-benzenesulfonyl) 2- met hoxy- phenyl]

LB 3, 5 oot Gt on B TP et s e o sy kRS n05) N
M 408.050m; 012 Bfil Ppréfre@ ilexample 4 in methanol (2 mL) was added a solution of 6N
NaOH (0.5 mL). After stirring at 80 °C for 30 min water was added (10 ml) and the mixture was
extracted into ethyl acetate (20 mL). The organic phase was extracted into 2N aqueous HCI. The
aqueous layer was adjusted with 6N NaOH solution to pH 14 and extracted with ethyl acetate.
The organic phase was dried (Na,SO,) and concentrated in vacuo to give 1-[2-methoxy-5-(4-
methoxy-naphthalene-1-sulfonyl)-phenyl]-piperazine (401) as a white solid (0.043 g; 88 %). The
hydrochloride salt was prepared from ethanol-hydrogen chloride, m. p. 240.243.0°C.



1-{4-[5- (4- et hoxy- ben
2- met hoxy- phenyl ] - pi pe

zenesul fonyl ) -
razin-1-yl}-2, 2,

2-

trifluoro-ethanone (6)

1- [ 5- (4- r@DhlaxysobeEnzenesul f onyl ) - 2- net hoxy- phenyl | - pi per aPCmEPOLOBY6 M5,

M+ 363, m p. 260.1-2
1-{4-[5-(3-fluoro-benz
| uor o- et hanone (7) af

1-[5-(3-fluoro-benzenesul fonyl)-2- nethoxy phenyl ] - pi perazi ne (107) N5,

Example 5

H 351, m p. 246.0-25

60.6 C.
enesul fonyl ) 2-
f orded

0.1 C

1-{4-[5-(3-chl oro-benzenesul fonyl ) - 2- met hoxy- phenyl ]

- 4- et hyl - pi perazin-1 -
1-[5-(3-chl oro- benzene
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pi perazi ne WD 03/ 014097
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Example 6

Composition for O

ral Administration

°6P%1§5Fi%%xggglgggpaxg_)-pi perazine, (201) M5, MH 333, m P.

Ingredient % wt./wt.
Active ingredient 20.0 %
Magnesium stearate 0.5%
Crosscarmellose sodium 20%
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 compound) with an

appropriate tablet machi

ne.



Exanmpl e 3 1- [5-(4-Fluoro-naphthal ene- |-sulfonyl) 2-nmethoxyphenyl]
-piperazine 9- O rNHF S OCH To a solution of

4- met hoxyw0-0pM14027 2, 2-tri fl uoro-acetyl)-pi perazi n-1 -yl ] - becemesubscony|
chloride (0.19 g; 0.5 muol ), prepared as in Exanple 1 Step 2, in THE (0.5
m.) at ambient tenperature under argon, at nosphere was added dropw se a
solution of 4-fluoro-1- naphthyl magnesium bromde in THE (0.25 M 4 ni; 1
mol ). After stirring at this tenperature for | h a saturated sol ution of
amoni um chl ori de was added and t hé&xamgledre was extracted into ethyl
acetate (20 nlL). The organic phase was dried (Na2SO4) and concentrated in

vacti o. The residue was dj solo\s/1 f(_nr(graez&gn lmgzratrlrg_ and a solution of 6N
NaOH (0.5 nL) was added. gﬁ?‘@r—s‘llrm—ngwp—mﬁ—er# tenperature for 1 h

wat er was added (10 m) and the mxture was extracted WO 03/ 014097

PCT/ EPO2/ 08696 21 i |rnurecl acetate (20— OJII;}U or-gani c phase was
extracted into 2N aque ‘f—rlél The aqueous ayer was adjusted with 6N NaCH
solution to pH 14 andAanteroaﬁtpedndvith ethyl |ategate. The |organi c phase was
dried (Nal SO4) and concentrated in vacito tlo give the 1- [ 5- (4-fl uoro-

napht hal ene-1 - sul fon z— et |u1\y|J||C||y| J Pt p()% azZt+He \301 as a white solid
(0.060 g; 30 %. The ‘I’H‘%%%ﬁl. oride salt wds PPepared from et hanol - hydrogen
chloride, m p. 155.0-159.0 C. Sinmlarly rgplacing
4-fl uor o-1 - napht hyl np§mbismuiditdem de wi t h 3, 26di chl oro-1 {phenyl nmagnesi um
brom de, 1-[5-(3,4-djchloro- benzenesul fonyI ) - 2- met hoxy phenyl ] - pi perazi ne

(302), M5, M+ 401, 260-0D-263—0,—was ret—Exampl e 4 1-
[ 2- Met hoxy-5-(4-neth Wth%rtaﬁ%ﬂ ene- 1- suI fonyifs;1 henyI ] p| perazine H3C0 O
9S- 0O rN NHOCH3

Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solutio‘n) 12.85¢g
Veegum K (Vanderbilt Co.) 10¢g
Flavouring 0.035 mL
Colourings 0.5 mg
Distilled water q.s. to 100 mL

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



To a sol ution of

1-[5-(4-fl uoro-napht hal ene-1| -sul fonyl) - 2-met hoxyphenyl ] - pi perazi ne (0.050
g; 0.12 nwolop/opsoepared in exanple 4 in nmethanol (2 nl) waecaddbeosmsol ution
of 6N NaOH (0.5 nmL). After stirring at 80 C for 30 min water was added (10
m) and the m xture was extracted int ) ethyl acetate (20 nL). The organic
phase was extracted into 2N aqueous HCI. The aqueous |ayer was adjusted
with 6N NaOH solution to pH 14 and extracted with ethyl acetate. The

or gani ¢ phase was dried (Na2804) aﬁslaroplmcSentrat ed in vacuuo to give

1-[ 2- net hoxy-5- (4- met hoxy-n ul f | ) - phenyl ] - pi perazi ne (401)
as a white solid (0.043 g; Sg E:rallﬁ-’é S‘PSémri de salt was prepared from
et hanol - hydrogen chloride, m p. 240. 243. 0C. WO 03/014097 PCT/ EPO2/ 08696

22 Exanple 5 Conposi tidmgfedien® al Adm ni stjPawicowt. | ngredient % wt ./ wt.
Active ingredient 20.09 Lact ose 79 5 % Mgnesium stearate 0.5 % The

i ngredients are m xed <) € Hto \,L“N" es—eentat ng about 100 ngy
each; one capsul e woul dK%{B'ﬁt”g)f cﬁ'ﬁ?e a tot 4l0-dd | y dosage| Exanple 6
Conmposition for Oral Adm nistration lIngredient %w./w.| Active
ingredient 20.0 % MagneSddimmsitéaidd e 0.5 %qs @ omeaowrid pse sodium 2.0 %
Lactose 76.5 % PVP (pol yvinyl pyrrol idine) |1.0 %The i ngr bdi ents are

1 reant IA ac ana 1
conbi ned and granul at ed WATREA 1n)ect10nct'(') St e farot-— The fornul ati on

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
solution is made up to weight with the remainder of the water for injection, filtered through a 0.2

micron membrane filter and packaged under sterile conditions.

Example 9

Suppository Formulation

Ingredient % wt./wt.
Active ingredient 1.0 %
Polyethylene glycol 1000 74.5 %
Polyethylene glycol 4000 245%

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

containing 2.5 g total weight.



is then dried and forned into tablets (containing about 20 ng of active
conpound) with an appropriate tablet nmachine. WO 03/014097 PCT/ EP02/ 08696
23 ExanplwonsnQoaposition for Oral Administration | ngrediPemEPAIIERsNG
Active conmpound 1.0 g Fumaric acid 0.5 g Sodiumchloride 2.0 g Methyl
paraben 0.15 g Propyl paraben 0.05 g ,.G anul ated sugar 25.5 g Sorbitol
(70980 solution) 12.85 g Veegum K (VaJ17d5erbi It Co.) 1.0 g Flavouring 0.035
m. Colourings 0.5 ng Distilled water g.s. to 100 nL The ingredients are
m xed to forma suspension for oraExamtpte @dstrati on. WO 03/ 014097

PCT/ EPO2/ 08696 24 Exanple 8 Pflr enteral Farnulation (1V) Ingredient %
wt./wt. Active ingredient O. 25—@%@&9@@#—%“% gqs to make isotonic
Water for injection to 100 nL '

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 q.s. 100

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

ingredients, and water then added q.s. about 100 g.



The active ingredient is dissolved in a portion of the water for injection.
A sufficient quantity of sodiumchloride is then added with stirring to
make the woloawi4n7i sotonic. The solution is nmade up to wecgPomgehe t he
remai nder of the water for injection, filtered through a 0.2 mcron
menbrane filter and packaged under steyile conditions. Exanple 9
Suppository Fornmulation Ingredient %W ./w. Active ingredient 1.0 %

Pol yet hyl ene glycol 1000 74.5 % Pol yet hyl ene gl ycol 4000 24.5 % The
ingredients are nelted together ankgxampletll on a steam bath, and poured into
nmol ds containing 2.5 g total weight. WO 03/014097 PCT/ EPO2/ 08696 25
Exanpl e 10 Topical Formul ati ggsalﬁgggig}g}tago% ans Active conpound 0. 2-2
Span 60 2 Tween 60 2 Mnera troratum 10 Mt hyl paraben 0. 15
Propyl paraben 0.05 BHA (butylated hydroxy anisole) 0.01 Water g.s. 100

Al ok L hg .l G%u§9ﬁs%gkﬁonsee8ﬁ?aqﬁin\£@o%abo%li 6.05801 &?gien?ggivgeg}n%d [ §afbout 60 C
ri ﬁg.

wth stir compoundare
prepared as nasal spray formulations. The formulations optionally contain inactive ingredients

such as, for example, microcrystalline cellulose, sodium carboxymethylcellulose, dextrose, and
the like. Hydrochloric acid may be added to adjust pH. The nasal spray formulations may be
delivered via a nasal spray metered pump typically delivering about 50-100 microliters of

formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-12 hours.

Example 12

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
[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-HCI, 10 mM 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 (5 nM), competing ligand, and membrane are 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-HCI. 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 concentration-

binding data to a 4-parameter logistic equation:

binding = basal + ( Bmax - basal j

1+ IO—HiII(log[ligand]—log 1Csg



A sufficient quantity of water at about 60 Cis then added wi th vigorous
stirring to enmulsify the ingredients, and water then added g.s. about 100
g. WO 03/W0408740PCT/ EP02/ 08696 26 Exanpl e 11 Nasal Spray PE@mPod/egep®ONSs
Sever al aqueous suspensions containing fromabout 0.025-0.5 percent active
conpound are prepared as nasal spray fpormlations. The formulations
optional Iy contain inactive ingredients such as, for exanple,

m crocrystalline cellul ose, sodi um carboxynet hyl cel I ul ose, dextrose, and
the |ike. Wdfﬁéﬁllﬁthed{lﬁélqwen&lgamﬂ indid sandeptradpmst copppetifgeadialigahdspd ay
fornu p&;}g I y

del i vg?%dnlg Hzeb%)ée@&tloqgfﬁgé ?Os&(g I Iﬁ%t I ogr?%%lgr %glcc{?l{’g& rsgl%héﬁtd

dosi nghesiesifislbinding meﬁoé*pltﬁélyfsdléfvléw betweentibe Bmax apst dimplpasal paraRactens! i gand

bi ndi ng studi es The binding activity of conpounds of this invention in

vitro was @%&mg@gn@a é%om s'o‘?%rﬁu%@lf(v@?eﬂ@gtéd)ﬂﬁiBh{lh't(g%ranes

affinity are ting bi ndi n in cel
deri veﬁlweﬁolrﬁTélEK@ggmé@{ T@ féﬁ@l@[ '89’ tészélrl"efé S¢Rptor < s REnts e probe of i to

recept)@rformepr%;rg&garg%ﬁrgﬂs are made in assay buffer containing 50 nM
Tris-HC, 10 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37 C, in
a 250 mcrollter reactlon vol une, Assay tubes containing [3H LSD (5 nM,
conpet i ng Ib@&ﬁh)m%&éatﬁé%ﬂ)‘?eah@v%&iﬁéf‘?‘ﬁh%lﬂ‘é?ﬁ‘dﬁefeﬁeQ%WQRP * water bath for
60 mn. at 37 C, filtered onto Packard G--B plates (pre-soaked with 0.3 %
PEl) using oRePOFAAINGE Wel T Cer'T™ har Yggher and washeqd 3 TLRES inice cold
50 MM Tris-HCl. Bound 13 H|l LSD is determ ned as radi pactive counts per

m nut e usi ng Packard TopCoun Di in acenent of rm—n LSD fromthe bjndi ng

sites was quantiflPkd by fi tt1| Romedweentt (aphBalenssilndi ng | dat 2909 a
4-paranefer |ogistic equatijQifoINPhé}F|pip@sshe + Bmax 1 basal

105 1-[5-(3,5-dichloro-benzenesulfonyl)- 9.19
2-methoxy-phenyl]-piperazine

108 1-[5-(3-chloro-benzenesulfonyl)-2- 9.14
methoxy-phenyl]-4-methyl-piperazine

301 1-{5-(4-fluoro-naphthalene-1- 9.30
sulfonyl)-2-methoxyphenyl]-
piperazine

401 1-[2-methoxy-5-(4-methoxy- 9.40

naphthalene-1-sulfonyl)-phenyl]-

piperazine

While the present invention has been described with reference to the specific embodiments
thereof, it should be understood by those skilled in the art that various changes may be made and
equivalents may be substituted without departing from the true spirit and scope 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 objective spirit and scope of the



1 + 10 -HII(l og[ligand ]-l1og I C50 WO 03/014097 PCT/ EPO2/ 08696 27 where
HIl is the HIIl slope, [ligand] is the concentration of conpeting

radi ol i gawo oafdt091 C50 i s the concentration of radi ol i gand PomT@EPOZISEG6

hal f - maxi mal specific binding of radioligand. The specific binding w ndow
is the difference between the Bmax and,¢ he basal parameters. Proceeding as
in Exanple 12, conpounds of fornula (J% were tested and found to be active
5-HT6 antagonists. The affinity to the 5HT6 receptor, given as pKi, is in

t he seogentonvegtiont Hll sgchompdificativas preshendeditodmrmpithindse scdpeoftbt tloishing dat a
can beg %gggaﬁggujor the nost preferred conpounds: Conpound-No Name pK

101 1-f - met hoxy-5- (napht hal ene-1- 9.90 sul fonyl)-phenyl] -piperazine 105
1- [5-(3,5-dichloro-benzenesul fonyl)- 9.19 2-nethoxy-phenyl| -piperazine-
108 1-[5-(3-chl oro-benzenesul fonyl)-2- 9.14 et hoxy-phenyl ]

- 4-met hyl - pi perazine 301 1-[5-(4-fluoro-naphthal ene-1- 9. 30

sul fonyl ) - 2- met hoxyphenyl ] piperazine 401 1-[2-nethoxy-5-(4-nmethoxy- 9.40
napht hal ene- | -sul fonyl)-phenyl] piperazine While the present invention
has been described with reference to the specific enbodi nents thereof, it
shoul d be understood by those skilled in the art that various changes may
be made and equivalents nay be substituted w thout departing fromthe true
spirit and scope of the invention. | n addition, many nodifications nay be
made to adapt a particular situation, material,



conposition of matter, process, process step or steps, to the objective
spirit and scope of the WO 03/014097 PCT/ EP02/ 08696 28 present invention.
Al'l such wodBhiwati ons are intended to be within the scopecefEPphaseed ai ns
appended hereto. WO 03/014097 PCT/ EP02/08696 29 Clains | . A conpound of
formula R2. ~N AO "SO Nv ORS (1) V\,he{%ei n: Ar is naphthyl or phenyl,
optionally substituted by hal ogen or (TCl.C6)-al koxy; R is (ClL_C6)-alkyl;
R2 is hydrogen or (Cl_C6)-al kyl; or pharmaceutically acceptable salts or

sol vates thereof. 2. A conpound of dllaimm 1, wherein Ar is unsubstituted
naphthyl. 3. A conpound of claim2, wherein the conpound is

1-[ 2- met hoxy- 5- (napht hal ene- 1-sul fonyl ) - phenyl ] - pi perazi ne or

1-[ 2- met hoxy- 5- ( napht hal ene- 2- sul f onyl ) - phenyl ] - pi perazine. 4. A conpound

of claim1, wherein Ar is naphthyl, substituted by fluoro or methoxy. 5. A
conpound d&fcophpiumddf fevnradei n t he compound i's

1-[5-(4-fl uoro-napht hal ene- 1-sul fonyl) - 2- met hoxyphenyl I -pi perazi ne or

1- [ 2- met hoxy- 5- (4- net hoxy- napht hal ene- | - sul f opyl ) - phenyl ] -piperazine. 6. A

conmpound of claim 1, wherei noér,,és unSLrbé‘t\l,\;/ﬁt ed phenyl .
S N
OR! (1)

wherein:
Ar is naphthyl or phenyl, optionally substituted by halogen or (C,.Cs)-alkoxy;
R'is (C,.Cg)-alkyl;
R’ is hydrogen or (C,.Cq)-alkyl;

or pharmaceutically acceptable salts or solvates thereof.

2. A compound of claim 1, wherein Ar is unsubstituted naphthyl.

3. A compound of claim 2, wherein the compound is
1-[2-methoxy-5-(naphthalene- 1-sulfonyl)-phenyl]-piperazine or
1-[2-methoxy-5-(naphthalene-2-sulfonyl)-phenyl]-piperazine.

4. A compound of claim 1, wherein Ar is naphthyl, substituted by fluoro or methoxy.

5. A compound of claim 2, wherein the compound is
1-[5-(4-fluoro-naphthalene-1-sulfonyl)-2-methoxyphenyl]-piperazine or
1-[2-methoxy-5-(4-methoxy-naphthalene-1-sulfonyl)-phenyl]-piperazine.

6. A compound of claim 1, wherein Ar is unsubstituted phenyl.

7. A compound of claim 6, wherein the compound is

1-(5-benzenesulfonyl-2-methoxy-phenyl)-piperazine.

8. A compound of claim 1, wherein Ar is phenyl, substituted by methoxy, fluoro or chloro.



7. A conmpound of claim®6, wherein the conmpound is
] - (5- benzenesul f onyl - 2- net hoxy- phenyl ) - pi perazi ne. 8. A conpound of claim
1, wher eiwoAs/1®9phenyl, substituted by nethoxy, fluoro orCTlHPO2/@R69NO
03/ 014097 PCT/ EP02/ 08696 -30 9. A conpound of claim8, wherein the
conpound is 1-[5-(4-chloro-benzenesy| fonyl)-2-net hoxy-phenyl] - pi perazine,
1- [ 2-nethoxy-5-(4-nmethoxy-benzenesul fonyl)-phenyl] -piperazine,

(3-fl uoro-benzenesul fonyl ) - 2- net hoxy- phenyl ] - pi perazi ne,

(3-chl oro-benzenesul fonyl ) - 2- met hoxy- phenyl | - pi perazine, 1- |

1-[5-

1-[5-

5- (4- ohl OEOmPSEFPEEIHIS & Whedeif HERLAPVn@ENY! ] - 4-methyl - pi per azi ne,
1-[5-(3, 4-di chl oro-benzenesul fonyl) - 2- met hoxy- phenyl ] - pi perazi ne,

1-[5- (3, 5-1dﬁdﬁt@@ﬂmzm@fﬂWBnimd}BWMOﬂ piifeeanyiel - pi perazi ne, or 4- |

5- (4- chl op 1esul RVE . ) l~i5,4- et hyl - pi peridine. 10. A
medi carrenthg%ﬁrrgp ?g?gg(ua&‘?ﬂﬁé%%géuﬁ%gﬁlgﬂgp ?gﬁ]i E,‘gg'fg%@%m of at |east one
conpound o&f[5-@tfharp DengengetiopylrZemathony-ahemdhpiperamephar naceut i cal |y

accept abl §. GBI dhfSro-Pehzerfes MBSy PR AGPHANNPidePasmledl m 10 for the

t reat ment o[f a(di seases rel ated ypo the (5-9&%% w%«l:ﬁeep%éor ! 1.2. A process for

pr epar i ng ld Sddreirredbenreresnlfanyh -3-meshrefihsar | #rmethai-pipgrazinki ch process
conpri ses 1gis)(3rL&¢hioRS benLAPRAUAH) Ol mE@bIHbRedyP)L piPeraziNeNd OR - (b)  wherein
Pis a prof{ec(tl n groou;l)3 and R ?\g) asmdefﬁgd i}ﬁ %IFgria%ﬁ :eL, wi th a conpound
of gener a|1—[f5dr3rﬁ;,gig loro-benzenesulfonyl)-2-methoxy-phenyl]-piperazine, or

4-{5-(4-chloro-benzenesulfonyl)-2-methoxy-phenyl] -4—methyl—piperivdine.

10. A medicament comprising a therapeutically effective amount of at least one compound of

claim 1 in admixture with at least one pharmaceutically acceptable carrier.

11. A medicament according to claim 10 for the treatment of diseases related to the 5-HT6

receptor.

12. A process for preparing a compound of formula I as defined in claim 1, which process
comprises

ai) reacting a compound of formula (b)

P
N/

CLNQ

OR! (b)

wherein P is a protecting group and R' is as defined in claim 1,

with a compound of general formula
AI‘—S(O);}_-CI 5

wherein Ar is aryl as defined in claim 1,
aii) deprotecting and

aiii) optionally alkylating



Ar-S(0O2-A, wherein Ar is aryl as defined in claim1, aii) deprotecting
and aiii) optionally alkylating WO 03/014097 PCT/ EP02/ 08696 -31 to

provi de awomgpower of fornmula (1) R2 Ar ~-N R 0=S NJ O PCORB0£/08696 wher ei n
Ar, R and R2 are as defined in claim1, or bi) reacting a conpound of
formula (b) P NN OR (b) whereiyj Pis a protecting group and R is as
defined in claim1 wth a conpound of fornmula S(0)2-C, bii) and further
reacting with a Gignard reagent of formula ArMHal, wherein Ar is as
defined in claim1 and Hal is a halide, biii) deprotecting, and biv)

opti onal | y @bkl td dihgoRnBic®¥irsiR@sompound of formula (1)
R2
/I\r ’/\N/
OR' ()

. 1 2 . .
wherein Ar, R" and R” are as defined in claim 1, or

bi) reacting a compound of formula (b)
P
,/\N/
o
OR! (b)

wherein P is a protecting group and R' is as defined in claim 1

with a compound of formula
5(0).-Cl,

bii) and further reacting with a Grignard reagent of formula
ArMgHal,

wherein Ar is as defined in claim 1 and Hal is a halide,
biii) deprotecting, and
biv) optionally alkylating

to provide a compound of formula (1)

wherein Ar, R' and R? are as defined in claim 1, and if desired,

converting the compounds obtained into pharmaceutically acceptable acid addition salts.



[~ Ar I N R NJ 0=S 0~ ORS (I) wherein Ar, RL and R2 are as defined in
claiml1, and if desired, converting the conpounds obtained into

phar maceuwoaaloi409accept abl e acid addition salts. WO 03/ 014Q37AP02/08696

PCT/ EPO2/ 08696 -32 13. A conpound of forrmula | according to any one of
claims 1 - 9, whenever prepared by &, process as clained in claim12 or by
an equi val ent nethod. 1.4. The use 0% a conmpound according to any one of
claims 1 - 9 for the treatnment of diseases. 15. The use of a conpound
according to any one of claims 1 - 9 for the preparation of nedicanents
for the treatnment of diseases related to the 5-HT6 receptor. 16. The

i nventi on as hereinbefore descri bed. )
13. A compound of formula I according to any one of claims 1 — 9, whenever prepared by a

process as claimed in claim 12 or by an equivalent method.
14. The use of a compound according to any one of claims 1 — 9 for the treatment of diseases.

15. The use of a compound according to any one of claims 1 — 9 for the preparation of

medicaments for the treatment of diseases related to the 5-HT6 receptor.

16. The invention as hereinbefore described.



