WO 2006/066745 PCT/EP2005/013290 1 Tetralin and Indane Derivatives
and Uses Thereof This invention relates to substituted indane and tetralin
woMe0sdssof formula 1, and associated compositions, us&@H/FRa083aRo0
for the preparation of a medicament, and; methods of preparation thereof:

R R2 Ar-5(0) P I; 5 or a pharmaceutically acceptable salt thereof,
wherein: mis from 0 to 3; pis from 1 to 3; gisO,1or2; to At is optionally
substituted aryl or optionally substituted 5 to 12 membered heteroaryl;
each Rt is independently halo, C1-12-alkyl, C1-12-haloalkyl,
Ct-12-heteroallcyl, cyan, S(O)V--W C( O)--NRbR , 802 NRDbR",
-N(Rd)-C(=0)-Re, or -E£86) gad Inganc.B Sit ESRERD, R and Rd
each independently is hydrogen or Cn-12- alkyl, 15 and Re is hydrogen,
C1l.12-alkyihlhteadikaxmied dyasaxyted ifi2nisakd fatailiel toegehinds of formula I,
'nder)grnfja%%%ﬂéi %o%&s%%&& NR3wbes ﬂ:@p@e FaAt: o@ﬁ%‘ﬁ%ﬁi@em and
when n éor 2, W erelnﬁ 4 and R5 each mdependently is hydrogen
or nle’fﬁeyf‘ OTREARIERRS aef')so provides uses of the compounds of the
invention for preparing a medicament, and{pharmageutical compositions
comprising the aforementioned compoundg.The gctions of
5-hydroxytryptanmine (5-HT) as a, Q@f il neurotransmitter in
the brain are mediated through a numbeqr ecepier families termed 25
5-HTI, 5-HT2, 5- HT3, 5-1-1T4, 5-HT5, 5-HT6, and 5p HT7. Based on a

high level ﬁﬁpMBﬁi&&&ﬁQ@&e@dﬂE@rﬁ(ﬁeﬁt@ mRNA in the brain, it has
been stateg, that,the 5-HT6 receptor may play a role

m is from 0 to 3;
pis from 1to 3;
qis 0, 1 or2;
10 Ar is optionally substituted aryl or optionally substituted 5 to 12 membered
heteroaryl;
each R is independently halo, Cy.1p-alkyl, Cy.1o-haloalkyl, Cy.1o-heteroalkyl,
cyano, -S(0)-R?, —C(=0)-NR°R, ~SO,~NR'R’, -N(R})-C(=0)-R", or ~C(=0)-R’,
where t is from 0 to 2, R?, R®, R°and R? each independently is hydrogen or Cy.1;-alkyl,
15 and R®is hydrogen, C;.12-alkyl, C.15-alkoxy or hydroxy;

X
P
> :
n and r each independently is 1 or 2; and
X is -NR® when n is 2, or X is -CHNR*R® when n is 1 or 2, wherein R?, R* and
R each independently is hydrogen or miethyl.

20 The invention also provides uses of the compounds of the invention for preparing a
medicament, and pharmaceutical compositions comprising the aforementioned
compounds.

The actions of 5-hydroxytryptamine (5-HT) as a major modulatory
neurotransmitter in the brain are mediated through a number of receptor families termed

25 5-HT1,5-HT2, 5- HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on a high level of 5-
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in the pathology and treatment of central nerve system disorders. In
particular, 5-HT2- selective and 5-HT6 selective ligands have been
identified as potentially useful in the treatment of certain CNS disorders
such as Parkinson's disease, Huntlngtgn s disease, anxiety, depression,
manic depression, psychoses, epilepsy, obsessive compulsive disorders,
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their entlrety In a first aspect, there is provided a compound of formula, 1:

Im ﬁﬁlgwlﬁﬁfpri%%ebF}%@@&}E‘%ﬂﬂﬁ&%é‘ﬁ%@%ﬁ‘%&%ﬁq SRS
s frioesOrtofd: te isrépamtidto3; ngid0aler; and methods of preparation thereof. In

specific embodiments the invention provides piperazinyl-substituted quinolinone
compounds and associated pharmaceutical compositions, and methods for using the same

in the treatment of central nervous system (CNS) diseases and gastrointestinal tract

disorders.

All publications cited in this disclosure are incorporated herein by reference in their

entirety.

In a first aspect, there is provided a compound of formula I:

Ar—8{0);

or a pharmaceutically acceptable salt thereof,
wherein:

m is from 0 to 3;

pisfrom 1 to 3;

gis 0,1 or2;

Aris



Ar is -2a- aryl unsubstituted or substituted independently with one to four
substituents, selected from alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl,
hydroxyalkyl, halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino,
mono-alkylamino, di-alkylamino. haloalkyl. haloalkoxy, heteroalkyl. -COR
(where R is hydrogen. alkyl, phenyl orzohenylalkyl) -(CR'R")n - COOR
(where nis an integer from0to 5, R'a fd R" are independently hydrogen
or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or

an&aﬂy%tw & s(ﬁ}é%ﬁté@ n&}égwéeﬂtﬁ LAng! eet{i] 15,20, SIS T QcPpi o
R'and R" are independentl en or alkyl, a nd R gﬁh are,
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excluded. I a secand aspect, there is provide ArmAcBUTical Y drogen or
ebipasttidh cohprisitlg: andeffadeivly arficasit @ﬂth@ budnpwundlad. defiedky!,

BRAVAKN AL M%@mepaceutlcally acceptable carrier.

each R' is independently halo, Cy.j,-alkyl, Ci.j5-haloalkyl, Ci.az-heteroalkyl, cyano, —
S(O)-R?, =C(=0)-NRR’, =SO,-NR"R®, ~-N(R)-C(=0)}-R¢, or ~C(=0)-R®, where t is from
0to 2, R%, R, R® and R¢ each independently is hydrogen or C;.j,-alkyl, and R® is hydrogen,
Ci.pp-alkyl, Cy.q5-alkoxy or hydroxy;

ot
9
R?is >

n and r each independently is 1 or 2; and
X is -NR’ when n is 2, or X is -CHNR‘R® when n is 1 or 2, wherein R*, R* and R® each
independently is hydrogen or methyl |
with the proviso that 4-(4-chlorophenylthio)- 1-(methylpiperazino)indane is excluded.
In a second aspect, there is provided a pharmaceutical composition comprising an
effective amount of the compound as defined above in admixture with a pharmaceutically

acceptable carrier.



-2b- In a third aspect, there is provided the use of a compound of formula |
as defined above for the preparation of a medicament useful for treating a
central nervous system disease state. In a fourth aspect, there is
provided the use as defined above, wherein the central nervous system
disease state is selected from psychoses, schizophrenia, manic
depressions, neurological disorders, i mory disorders, attention deficit
disorder, Parkinson's disease. amyotrophic lateral sclerosis, Alzheimer's
dlseaﬁlea ftﬂf}ﬁl %E%E%h&%s?rg%\%&%dtﬁé'%@E'%gtao 0 Smdlsu% Sg fl nrr‘?x‘uffftll1 as defined
aspect, there is provided t%e use of a compound of formula | as defined
APl to iR eisreEirationcohadinetrsaneit dsetatdorare st hrdisordey ofm
theagagtigintestinal tract. Unless otherwise stated, the following terms
used {n thfis Ai)zplication', including the specification and claims, have the
definitiohd YR ABEToW I HiEPHESIos it d8Ttied iRy thy ssesifeatetial
aeidire appendéddeaataimsitthessingedasd fofims "asycamsésangdhthghipeidenanic
refere I the context clearly dictates otherwise. "Agonist’
e o S S ORhAr Sofhfsmd -
FeEepter sitéiseasticy inineieaplithdatproh oo beionis lifdahodmbrandheds afouratetake
bydrasathemmaieiia¢anrsisting solely of carbon and hydrogen atoms,
havir[lﬂbfro one to twelve carbon atoms. "Lower alkyl" refers to an alkyl

grou ?6;“ 0 ST CRPEDI RIBHIRE? Be ups. e aamnoupd anigraw B laiyfefined

ghoupsonclbd eyrépataie not limiteditamenethydrigthyl, prapyl isoprepd: WOthe
/ 45 PCT/EP2005/013290 -3 isobutyl, sec-butyl, tert-butyl,

%%g%ﬁ n?ﬁ%agﬁ?%btyl, dodecyl, as well as those which are illustrated with

the e%ﬁ%ﬂ@’@f"fﬁé %Wpémgw itreténve nsiohin' Alkylenblatmeans mding the

ipeaneabiated givalantydraearhon rmdical.oflone tashs GathonA10MS.d in

or a branched saturated divalent hydrocarbon radical of three to six-

B B T ke d dhg 2npraRAGT EmEt iR S HSY Braiiethylcthy ik the” include
prapltefee;n?-méthylpropylenachityirpgeeniylesnse, as well as those which
are illugfrated with the examples f:\c&hee]hcomspt undts of thfe invention., d
"Alkenyfene’ means a linear unsaturated dvalent AydroXatBen Faatkrgsd or
tRfssikecarbon atoms or a branched saturated divalent hydrocarbon
radicalgfyPraR 0 She GRIROMIAR AIRMS: St @REMIERESHTGE RN moiety,
2,2-dimethylethenylene, propenylene,

consisting solely of carbon and hydrogen atoms, having from one to twelve carbon atoms.

“Lower alky!l” refers to an alkyl group of one to six carbon atoms (i.e., “C;-Cgalkyl”).

Examples of alkyl groups include, but are not limited to, methyl, ethyl, propyl, isopropyl,



2-methylpropenylene, butenylene, pentenylene, as well as those which

are illustrated with the examples of the compounds of the invention.
Wiikemy/bssraans a group -OR, wherein R is alkyl as defined Irenei®2005/013290
Examples of alkoxy moieties include, butsare not limited to, methoxy,
ethoxy, isopropoxy, as well as 15 those which are illustrated with the

exaotpigs et thetgdorapauindspehtfienivertiontyl Alvagehistweifes shiosawhich are
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phena thryl flu renyI in en zulen iphenyl
pﬁi’é}ﬁq"rf‘erﬁé 2t RE S Fs&i éﬁwg}ﬁ amples of the
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beﬁ%rggnorﬁﬁn ﬁl#y %ne ate Vale %gene oxyp Eelnoﬁt%re%mtﬁm carbon
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ch( des fo eseé §C%L%,9rt ho-, meta-and gra phenylene (1,2-phenylene,
1,3-phe ne an ppoheny ene respectlve WhICh ma be optionally
substltut oy QTR HB RSN - OB WhF ISR R il s tEred dyeeR nfgmles of

usetkinterchanigéabiyeneanadadiagitedReRnathers, Rhsmzedpyl@me)gﬁ@wpu as
san%&am@haa@é ﬂ(&ﬂ&t@éﬂ%'&%‘éﬁ%ﬁ 05 Srthe REEARANEAME Y Lntion.

3-(3-chl orophenyl -2-methylpentyl, as well as those which are |Ilustrated
Wlth the GRARNIY IFERS EorpBHARE P ERRIThE P APagsaieachen of
arydatkikr 36niGychdatk yEtepeanisea saturated carbocyclic moiety consisting

of mono-xQIbICKGHE 2 IRGSHaIXAIQaURM sﬁ@ﬂx%mﬁ%?@oﬁqﬁgiwe&wmg ofa
one or mqre substituents, wherein ?FCh s bstituent.is indepe ﬁé’? r%s)émtedas

hydPSRY " Rikyl HIRESY, KA HaiBIky L SHhing WS S05EPE
2P CHABEREDSS101 3200pIes rlernbaikistnsimelustediafcyapatiinitadeiss phenyl,

gthﬁiyﬂﬁﬁrﬁ?ﬁﬂiﬁ@ﬁuﬁﬁn Qilfeﬂﬁﬁi%ﬁuﬂmlﬁﬁrpfn@yﬁiQ@&wamﬁﬂeﬁwﬁ?lude
I
su@hpézg e@kyhey@%wé?ﬂ AP M e MER R M CHAY Y
witbdine prexaiypieseiing tompeunidsnt, e pestiatinyl, benzopiperazinyl,
25 benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl, ethylenedioxyphenyl, and
the like, including partially hydrogenated derivatives thereof.

“Arylene” means a divalent aryl radical wherein aryl is as defined herein. "Arylene"
includes, for example, ortho-, meta- and para- phenylene (1,2-phenylene, 1,3-phenylene
and 1,4-phenylene respectively), which may be optionally substituted as defined herein.

30 "Arylalkyl" and "Aralkyl", which may be used interchangeably, mean a radical

-R-R'where R is an alkylene group and R' is an aryl group as defined herein; e.g.,
benzyl, phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, as well as those which are
illustrated with the examples of the compounds of the invention are examples of
arylalkyl.

35 “Cycloalkyl” means a saturated carbocyclic moiety consisting of maono- or bicyclic
rings. Cycloalkyl can optionally be substituted with one or more substituents, wherein
each substituent is independently hydroxy, alkyl, alkoxy, halo, haloalkyl, amino,



"Cycloalkylalkyl" means a moiety of the formula -R-R’, where R is alkylene
and R' is cycloalkyl as defined herein. "Heteroalkyl" means an alkyl
waxloed/@sdefined herein wherein one, two or three hydrogenstarnsshay®o
been replaced with a substituent indepengdently selected from the 1o

group consisting of -ORa, -NRbR’, and -S(0O),Rd (where n is an integer
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R oM I B Unarel, RIS L e vgon

nap% pteriainyl, car azep I azepln acrl as we
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therémveRtiony i tdudiog: pastially Rydragedalesofleivative shifse il hdbatoms
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eteroar includes "im opyn
wibese6 B TRy beonan aromatlc ring. The heteroaryl

ring may be optionally subsututed as deﬁned herem. Examples of heteroaryl moieties

include, but are not limited to, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl, furanyl, pyranyl,
30  pyridyl, pyridinyl, pyridazyl, pyrrolyl, pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl,
benzofuryl, benzothiophenyl, benzothiopyranyl, benzimidazolyl, benzooxazolyl,
benzooxadiazolyl, benzothiazolyl, benzothiadiazolyl, benzopyranyl, indolyl, iséindolyl,
triazolyl, triazinyl, quinoxalinyl, purinyl, quinazolinyl, quinolizinyl, naphthyridinyl,
pteridinyl, carbazolyl, azepinyl, diazepinyl, acridinyl as well as those which are illustrated
35 with the examples of the compounds of the invention, including partially hydrogenated
derivatives thereof. The aforementioned heteroaryl moieties may be partially saturated.

Thus, "heteroaryl" includes "imidazolinyl", tetrahydropyrimidinyl" and the like.



"Heteroarylene" means a divalent heteroaryl radical wherein heteroaryl is
as defined herein. "Heteroarylene" may be optionally substituted as
viefistsddsesein. "Heteroarylene" includes, for example, ind@§/kER005/013290
pyrimidinylene, as well as those which age illustrated with the examples of
the compounds of the invention. 5 The terms "halo" and "halogen”, which
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15 th%%%ﬂ%ﬁ%&{ﬂzuﬁ%%r%@? Mo ; 9!1} b{%@r@%ﬂmﬁgﬁmmﬁﬁ herein.
| u | UI | | l ell as .
hOSEARRTCH BFETRG ST ACER I RS ST B Ee Ty B O iy
|nhemnpmemiu&iwqpmlanyrmthiam@mmlv@@ﬁa@b@ﬂ 2gidazolidinyl,
Cgas»ﬂeﬁg»kmﬁaa&mpaxaﬁ@n@ﬁ)uS@m@ﬁﬁﬁmﬂ@fw@my@rwmmh&ﬁw

het%{loar heter hete oar, 1 or

he?ero%:%/% dlinvyﬁg ?%4 3)r(iad1 nsou]f)lfhtu §(§% (g) ‘Bfé nm y W|t?1 one to four
20 sabgmwrbdm@fér% W@lﬁlmdobgwﬁséﬁ@éefhhféaom tefighy drofuryl,

Cyﬁl@ﬂﬂéﬂmﬁ'@ﬁdﬁﬂﬁ*&ww@f@ﬂoﬁﬂﬁyhohymﬁxmmymwﬁommmﬁa
ﬁ ap B e e T

oxy heteroal here rogen,’a
SO THIRH p5 Yielkags med@élpa(m%ﬁgﬁﬁé ‘é(ﬁ‘}ﬁ]Pégeé?fﬁ%yﬁﬁ pftge
5 GRm@DdIﬂk af&lamdepenni,entkwﬁmg‘meﬁﬂl@maﬂayurand Rrisdipds dgeent.
25 alleyl, @ %ﬁ‘éﬂ cyslaaltedaleylenrhieny ersmamwfm) 1“(9}58}81"

-CON h t f R’
Irrlla}égf)eéﬁﬁfé’ fl)? eg)%gflf? n 4 = er romgQH ]Efﬁlg'f 2P %}Erﬁﬁ}flcgrflwhxch is

eagtionally substituted indep endently with one to four substltuents, preferably one or two

substituents selected from alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyl,
halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino,

30 haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is hydrogen, alkyl, phenyl or
phenylalkyl), -(CR’R”),-COOR (where n is an integer from 0 to 5, R’ and R” are
independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
phenyl or phenylalkyl), or ~(CR'R”),-CONRERD (where n is an integer from 0 t0 5, R’

and R” are independently hydrogen or alkyl, and R® and RD are, independently of each
35  other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl. Especially

preferred substituents are halo, and still more preferred are Cl and F.



35 other, hydrogen, allcyl, cycloalkyl, cycloallcylallcyl, phenyl or

phenylalkyl. Especially preferred substituents are halo, and still more
woelsweehafe Cl and F. WO 2006/066745 PCTIEP2005/013ZJ0ERE05/013290
"Leaving group" means the group with thg meaning conventionally

associated with it in synthetic organic chemistry, i.e., an atom or group
displacéabéngmdepdnstitutiergneactich tenditions Examplesibf demdnatgd with
gﬁ@ffpﬁzﬂﬂfﬁz@ﬁ% E@Jl?eﬂ)?gtt‘Witt@hda@a i o 6R cé%lﬁ under substltu‘uon

enesulfo s methanesulfo et anesulfo

t Eﬁ’ﬁ é‘BHﬁ"‘B%HQESn elggﬁm)tﬁ ocg@e%ggﬁ gxtg/upsﬁagmle h t. are not rl‘l}r/mteg to, halogen,
dmht@phgsmmgﬂ@ﬁwbmmmﬂsg&hwﬁe@lfbemlpﬂm;&,m@@pﬂépwmyg

5 awi@meﬂ%a w&t&a&tﬁ%@wﬁt@%@y@;&l L&M&t@&wwayttaﬂ@@mtﬁﬁr@fytb@y
ou ds %fttuteq enti n I\/ils%dulat " means a mglq tgsaetwlﬂle%rl%%s
W(tﬁ Itlar&’etl Re INterac on In %}a’ta e r}fgt Tsml o agonis ‘

ariasoniet, ‘@ﬁﬁthﬁéﬂmlaﬁsﬁéhﬁéwws FehoptHE™ or "optionally”
means thrtiiiesubseayantyldasetihadnesent antircumstante intay bibdns
nosdl 00! Agel, AN ate deseuplonloclydss siances whets g
event or circumstance occurs ihstartces in it does not. "Disease

10 state" nmeBARDEhHISEHSB2RBnEEHH, Ehibt hﬁase%%%t%ﬁ? {f&pent or
orgadiitsehentapblinessalventtuneadsietzoleenips sndriclnddeintioen ctSwhere

CQHQ%l%ﬂ%o‘}f&?&ﬁ%?a%@%&%‘R%R&ﬁ?ﬂgﬁgs'{h%ﬁﬂﬁﬁ@ﬁ%‘s%few'th

includin m%for example, benzene, toluene, acetonitrile, tetrahgdrofuran

N,N-dim@HH o A rRIEDs CRIB BTG, Sometitier BRISHYE bR dication
dicblor§methargenidicihtenvttirdiesrdiolhighid theznethyls dicatbitdnet etode, the

15 Mesauteshybkeiena pathangliathanal upt&t;aﬂgtldﬁwmolntﬁtthng for
butanol d%?xane %udlne and th Illgce ?Léde glsge tot e g ontra}i&/a
G LB UK s TRRAE e PR Fr R ah S R
sofblsmedorym hmﬁn;émtéaﬂylmcépﬂdbmmﬁbm didtdovhithe e Setdulipther, ethyl
prm@ﬂ@g@t&t@m&g@Hﬂﬁ@l@ﬂiﬁ@%mﬂlm&t}t&ﬂ@n@r@é%aateopa@patmﬂem

s Neleacal.ac, emise destatie Fpdinaldes IALAER:

is accepta fé?or erlndr as well as huma armaceutical use.

20 P‘I*P&ﬁﬁ%‘é&ﬁ?@é‘ﬂ%@égtﬁﬁmée%ﬁéveéflancﬁﬁiﬁéﬂr‘f&l}ﬁ@éns salts that are

pharmamnﬁﬁﬁyuaeﬂ@mwpma&’dﬁfmdﬂmrﬁ}ﬁdammﬁm possesaibe
m%?{ gt%a@é\%@%m L%I?%Xﬂ% g &Q%JB%E?QB%%@&BH %%d%‘éﬁ‘ﬂégﬁﬁogmaﬂy nor

salts formed with ihorganic aci ds such as

hyeifserisFiEndeser iy ardrsitestiat @h}ftm%aaﬁat%.@a&t&rﬁﬁ%ﬁ%ﬂ@s
adichpaarcptivendoclikieglaséormed with organic acids such as acetic acid,

25 benzen%i?:m&uﬁcally acceptable salts” of a compound means salts that are
pharmaceutically acceptable, as defined herein, and that possess the desired

pharmacological activity of the parent compound. Such salts include:
acid addition salts formed with inorganic acids such as hydrochloric

acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the

30 like; or formed with organic acids such as acetic acid, benzenesulfonic
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

35 acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid, salicylic
acid, succinic acid, tartaric acid, p-toluenesulfonic acid, trimethylacetic
acid, and the like; or



acid, benzoic, camphorsulfonic acid, citric acid, ethanesulfonic add,

fumaric acid, glucoheptonic acid, gluconic acid, glutamic acid, glycolic
aaithobyyeharsynaphtoic acid, 2-hydroxyethanesulfonic acid, laatic@eiehs/e13290
maleic acid, malic acid, malonic acid, mandelic acid, methanesulfonic 35
acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid, salicylic

acid, succinic acid, t@dﬁ@ﬁi&rﬁ-ﬁ@wﬂa&@&@aﬁﬁyfg%ﬂ@m&ﬁm&ﬂyﬂ@@@ﬂ&ompoumd
acid, and the like; or WO 2006/066745 PCT/EP2 73L

) 220001013200, 7 S5 e car
formed when af agfdfcr%‘?"éﬂtcc?n p¥§s%1ﬁ |r110fh§'b'éraéln c%}nnb%uﬁo Sither1s -
replaced by a nifstadicn, ugnirarmeial Phetafipateam bk Arsadehr ippragpic
an aluminum iokyserAeptibRIBSIAR MFGANE BlctRORgRRIG HBERnolamine, N-
sAcceptable oragnig hases,indlude diethanalaming, sihanslaming .
methylglucamine, if anrgiamlne, tromethamine, an(jntlﬁe I’|I§e‘
Acceptable inokfEsrtablseeTEdasUnindrhyarsk ey duridmealcium
hydroxide, potalsgiusribydrenideshgdionidarbeliate amntbaodismd sodium
hydroxide. The preferred pharmaceutically acceptable salts are the salts
formed from acetic. 1 n acid, hydrochloric acid, sulphuric acid, .
methand86Reriiered Rhammnsraealy prrorishlsitaltsaia tharaldoaemad e acetic
10acitiddgidivhotassidinmlpaloidrnidinetemesuboymne siidn mtlskiauid, peosphoric
ungerstoad.fhas alkrelerencesieAhasmarsiticaliy aceeriahiesaliRsium.
include solve%gddm n forglgésggaééasg or crystal forms %g@l}/morgh% as,
defined THEY3HT BriRSLtnos Rabradaition-aait B FRa-taH s Fiﬁg?ﬁ saits
anihtproosolytnindibtiondyrbe (rebdtimarctiasigklaptysiprdimorgier 2o defiped
comperngrwlich-teleaserianasiive parent drug according to formula I in
vivo when such prodryg is,administered to, a lnammalian supject. .
Sprodrugh §1 5 BomSUHE oF FarRUIS e Brabaoh By TG Sty heren
mordefUiectivrrampous hishestassinamecbonmpotidoresatiing i &yepute Lin
Wawba&mesmﬁ%ifmﬂgEdsﬁﬂﬁ@ysﬁeez%da@mﬁlmaﬂmﬁmemﬁ&ﬁ@eofa
parent compaornd. Prodrugs inclu 0 of formul i
b hé‘kéa SRR ol I R HBRIE R
to aﬁﬁf@vdaﬁhﬁ%&wayrﬁg@ pudaih it e regethar Ais tdiisatiopdsbmay be
20amihayedhisuifhye rylegsotip: pespe ctivalywskaPaptrsgfipthdrugsipotudes of
butf&rlglﬂg timired Il%yms, a(ﬁli\lgo,’ @Fﬁiﬂfﬁd{% %?n% iﬁ%&%ﬂ&&ﬂ&%f FormulaIis

derivatives), carbamates (é.g., N,N 25 dime ocarbonyl) of hydroxy .
oA B BT OB B PRI tscBemetac e e by

or sulthydryl group, respectively. Examples of prodrugs include, but are not limited to,

oxyl, amino,

esters (e.g., acetate, formate, and benzoate derivatives), carbamates (e.g., N,N-

25  dimethylaminocarbonyl) of hydroxy functional groups in compounds of formula I, N-
acyl derivatives (e.g. N-acetyl) N-Mannich bases, Schiff bases and enaminones of amino
functional groups, oximes, acetals, ketals and enol esters of ketone and aldehyde
functional groups in compounds of Formula I, and the like, see Bundegaard, H. “Design
of Prodrugs” p1-92, Elesevier, New York-Oxford (1985), and the like.

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 nitrogen and/or oxygen atoms present in the

35 reactants. For example, the terms “amino-protecting group” and “nitrogen protecting
group” are used interchangeably herein and refer to those organic groups intended to

protect the nitrogen atom against undesirable reactions during synthetic procedures.



10

15

acyl derivatives (e.g. N-acetyl) N-Mannich bases, Schiff bases and
enaminones of amino functional groups, oximes, acetals, ketals and enol
veotwis/ofdeione and aldehyde functional groups in compowada:eteos/o13290
Formula 1, and the like, see Btmdegaa[%, H. "Design ofProdrugs” p1-92,
Elesevier, New York-Oxford (1985), and the like. 30 "Protective group" or
Ef@tﬁgmg:gfmgen m@e&aﬁ@%@@s mhichieeleefivellibhlacks, ontureasterd,

Sétc% tlg am tlfu rba gﬁ)ggﬁl’{ gﬁ% %r&ga&ggﬁlclgon can be

carrie out se%yct er un ecte reactlve site In'the meanin
CBYRPTORRA} %&M@Mfﬁ@ﬁ%ﬂﬁ%&om eRrtesrepenyl (BOC), and
pﬂ%ﬁﬁaeﬂmfsémﬁﬂﬁc\‘l&mtmmknUW@DMHECbO@MIgI@gpm&@é}b@ﬂqemoval and

r@giqh Q@%@E@éﬁﬁ%&’m@ﬂ? gapﬁgﬁgnt in the 35 reactants. For

example, trrgterms amlno I’OteCtI group "and "nitrogen protecti

group” SFUHEBRERRS BARPAF SRAEHEE VridtreE G g
'%Mﬂdﬂﬁmm’fﬁnﬁi@fﬂﬂh@mﬂ &tomcagmnsndmhlwpabﬂ@mactmm@ a fixed

dHﬂﬂ‘& SYMREUGRIACEAIET W2 CReRRS ékﬁlﬁ’ Geaté EE&Q@?A%@Z%&W& If the

plary nitrogen protecting s include t are naot.li
T}’&F&d&gﬁ'gfr tggée,fﬁaﬂta g ‘f—f%ﬂa( %? % g\r DIO % ) Fl:e)%tnls IEH eholt the solvate
((farmﬁdemzryhj@hmi) }ﬁdm@ﬂmgmmmagmhnﬂatmn of one or more
PHHBIQRERZYIMMCIFRRRYe zgrtth@ bEeX MG ORAYh Bk wakgrdhenlike nldlasear

skilled i raa artﬁmowbhovt\z to oosgl a group f%re the ease %fmgmoval and
Sf%retﬁ Hoility 10 Witheting the ToIiowing reactions. "Solvates means

solvent &bl ﬁwmmgrtmma#ﬁ@nh@ﬁmm@@ﬁﬂs any member of

stoichiemetie alaa@mmdlhgam AbtSemeicornpandsibae: migndanaydeuch as

trap a fixed molar L%tr'% %%ﬁ%@i? %%%49 ﬂﬁﬁl?gn?ﬁifaﬁ%ﬂ'&ea%%!}@étﬁ&?ses,

thus rming a so vate. It the so water the solvate formed js a

hybieake S0pHeAIth e &aM AR BB TR SR AP fifghandeas laboratory
aladhelBtacklitatedats, foredrity, thecembinatierpigond dratibre Bxamples of

molechles af WaLaL WAt Aol NaSHASIARESS, Inwhichitbe MR Fet@iBR

|ts molecular state as H20, such combination being able to form one or

miRes i Aseted B haEH HEmmals and non-mammals. Mammals

20 means ‘Ahyrapentbell vttt v ammatiaciassineluding obutewpivitbthad, when

h‘é@ﬁﬁﬁs@ﬁam&i‘m@%@& Qcﬁ&aﬂésﬁ'@émpmgﬁﬁt%@ﬁﬁh%@p@&mem

ey specie fac anime ucig% cattle, h she ats
o ST e AR BTCP Y FHSTRS Hger e e on e
anm@gmnéuﬁm@wa@ﬁgxrmewé eSS e, %Fn%@%}ﬁei@a Rgech Her e Vond
likeldExamales akhe @ﬁbﬁﬁ@mm&ma chileyr b farennatstinited the hiddemanchf the
the like,. The ter sub ect" Jol %g 10te q}f@ré{%@r age or sex. 20
T%t%e%%leé{%é? ?frec?lsrema CE O(]E:‘lans anoamount of a compound that,
when The terms ‘those defined above and “those defined herein” when referring fo a
variable incorporates by reference the broad definition of the variable as well as preferred,
more preferred and most preferred definitions, if any.

“Treating” or “treatment” of a disease state includes:
g

30 (i) preventing the disease state, i.e. causing the clinical symptoms of

the disease state not to develop in a subject that may be exposed to or
predisposed to the disease state, but does not yet experience or display
symptoms of the disease state.

(ii) inhibiting the disease state, i.e., arresting the development of the

35 disease state or its clinical symptoms, or

(iii) relieving the disease state, i.e., causing temporary or

permanent regression of the disease state or its clinical symptoms.



administered to a subject for treating a disease state, is sufficient to effect
such treatment for the disease state. The "therapeutically effective
wnountieailsvary depending on the compound, disease stapeheings/013290
treated, the severity or the disease treatgjl the age and relative health of
the subject, the route and form of administration, the judgement of the 25
attendimpdnedicat-estugitrinany.piagtiion featd gtheefactorsngd tieatetensical
"t defl ve" and."th fin rein’ ‘ rnng.1o.a. 4.
e e s P\ dtons
welredups drerdiratsiradivetbrdaisderadettyidrehrall dennrsristed diy the
"Treatihg vWicireattnest thef iadiised se Statérinddutted pBRL It preyanting: ¢kherily
5 DISEQFEHIAE A EnLAUSHHNEEINIGRL ISR NG AISERAG,SIMEOL , there

to develop in'a subject that may be exposed to or ,pr%dlsposed the
diSBHEReSAAT BT A S A A F AR BT TR Iy S PP g il imately
diseabsacstatéripivhibifitg thécisdasd/ stabe, desiralpesting.the
d‘?’ebﬁmg&kﬁﬁﬁ% &%r%&%ﬁ?e%@@i& E}tl§§ &{JEI?@A'@HWQQ@@H r1}(‘1‘@ONOMTM
relieving the disease state, i.e., causing temporary or perm .
e T B B e PR e Sy RO W Dot Dt
10PAPIE@2BOB#013290 -g_ The terms "treating”, "contacting" and "reacting"
when refgerngte-a. ahe italvraretiaR e pRS ARG RNRIRIG- HMO 0. Any open
moc%ﬁegleager]etéisri%n%%raa a?lgg rg)ate econdlilgit?g Sekoat%rrgdu%xe thlguicggrig%ggrdein indicates
andror thetdesiy product. t ST be ap reciated that fﬁe reaction
whithpsresacces theliegitated and/or the desired product may not
necessanflyibreesoll gitaedy lonpshedcomhnatanpftwo reagents which
were initjal j r ' ' i
e prot S ey o
indiApee srereT Wi B eI HBrA Moo s SidrnatEhidem s be
thi®©Apgalichitoieisdoasebconoptof@k Okdivinvdnfica Beilstetmipstitsitelvates and
compyteizad SYRISH falilie generation of IUPAC systematic 10

nomenclature. Chemical structures shown hgrein were prepared using

ISIS(r) version 2.2. Any open valency appg&ading om@a. carbon, oxygen or
nitrogen atom in the structures herein indigates the presence of a
f
e

hydrogen. The invention providegrggm du f thesformula 1: 15 1t should
be understood that the scope of this inve *ACHN pIasses not only the
20 or a pharmaceutically acceptable salt thereof,
wherein:
mis from 0 to 3;
pisfrom 1 to 3;
qis 0, 1 or2;
25 Az is optionally substituted aryl or optionally substituted 5 to 12 membered
' heteroaryl;
each R' is independently halo, Cy.1p-alkyl, Cy.12-haloalkyl, Cy.1o-heteroalkyl,
cyano, ~$(0)-R?, —~C(=0)~NR"R?, ~SO,-NRR’, -N(R)-C(=0)-R", or -C(=0)-R5,
where tis from 0 to 2, R%, R®, R® and R? each independently is hydrogen or Cy.1p-alkyl,
30 and R®is hydrogen, Cy.12-alkyl, Cy.13-alkoxy or hydroxy;



various isomers which may exisf but also the various mixture of isomers
which may be formed. Furthermore, the scope of the present invention
ve{sonenaempasses solvates and salts of compounds of formriaeik208548 63
P I; 20 or a pharmaceutically acceptablelll\&?It thereof, wherein: m is from
0to3; pisfrom1to3; gisO,lor2;2 is optionally substituted aryl or

optionally substitutedvitad2snempared: helgmaryl; each Rr is

independently. h 2- a.II i 1].- [, cya
SO, -C(2 %@bﬂkm 2 \Rf% rxﬁg%é%%%ﬁw ;“%émcy R and
Wﬁeﬁéch@mqmlz i dRBeROTane iRy each mdependently is hydrogen

or Cr-iZnalkgthindehadiReigshyasegan, IC1 i1 2-alkybnd 1n %@iﬁ@&m&ﬁdlmenm pis
h rpx XR2 WO 006 745P E / 2

eé?:h m%egerlfaen 3]}nlesn 29 nd )%ng%ﬁg{ fmhé%?n(}ljgg Iggla]f i and "
csmﬁmshm#@%ﬁﬁtfs?i%ﬂ% w%@ﬁmdmréwdlmféd‘cﬁ 4n&%ﬁ%¥ﬁ%}énuy

is iyssegemBrofeinyhld, certeiptemiibdintetitsted foyhnuid merispleferadly
ano%e Sl BRAdIMENISIR 155 SN STROIIMORIS LIS AhlDig other

od|m nts of formula™ n'is 2, and in spécific embodiments, X is
Oﬁﬂmﬁaﬁﬁs%ﬁl@mﬂvodlments ris 1. In certain embodiments of
10 formula{d cAtdmaptiontithestbsfintedaaiyR’and more preferably optionally
substituted phenyl. In specific embodimentsgR3 is hydrogen., while in
other embodiments R3 is mefhyl 10 In cert@whembodlmentsR@f formula 1,

RZis: R4 3NCRN_R JINRS
ARG SN oo
N N N
* : A, cor A

wherein R?, R* and R’ are as defined herein.
In certain embodiments of formula I, the subject compounds are more specifically

of formula II:

3

»

Ar=S(0);
P 115

wherein m, p, Ar, R! and R® are as defined herein.

15

In certain embodiments of formula II, p is 1 or 2, and more preferably pis 2. In
many embodiments of formula II, q is 2. In certain embodiments of formula II, Ar is
optionally substituted aryl, and more preferably optionally substituted phenyl. In certain

20 embodiments of formula II, R? is hydrogen, while in other embodiments R” is methyl.

The compounds of the invention may in certain embodiments be more specifically

of formula Ta or formula IIIb:



N,/ or wherein 123, R4 and RS are as defined herein. In certain
embodiments of formula I, the subject compounds are more specifically of
{oomadisilRa N R)m N Ar-S(O)g 15 zz; wherein in, p, Ar, R-aaghRs/@e
as defined herein. In certain embodiments of formula IT, pis 1 or 2, and
more preferably p is 2. In many embodiiteérits of formula IT,qis 2. In
certain embodiments of formula Il, Ax is optionally substituted aryl, and
more preferably optionally substituted phenyl. In certain 20 embodiments
of formula Il, R3 is hydrogen, &~ other embodiments R3 is mgthyl.
The compounds of the inventiogn may] in certain embodiments be
specifically of formula Ma or fo llIb: WO 2006/066745
PCT/EP20053013 @Os -11-R3NR | N N e RlaJ:)6 00 N 'Sl a,

/p )R Ter’-C(=0)-Re
Rb, R and Rd eacl@mc?épendently is hygltogen ©
wherein:
sisfrom0to4;
each R%is independently halo, Cy.jp-alkyl, Cy.;o-haloalkyl, Cy.jp-heteroalkyl,
cyano, —S(0)R?, ~C(=0)-NRRE, ~S0-NRR®, -N(R%)-C(=0)-R", or -C(=0)-R",
where t is from 0 to 2, R% R®, R® and R each independently is hydrogen or Cy.1,-alkyl,
and R®is hydrogen, Ci.12-alkyl, C,.12-alkoxy or hydroxy; and
R’ is as defined herein.
In certain embodiments of formula I1la and formula IIIb, s is from 0 to 2, and each
10 R®is independently halo, Cy.jp-alkyl, Cy.1p-alkoxy, or Cy.1p-haloalkyl.

In preferred embodiments, the compounds are of the formula IITa. In such
embodiments R? may be hydrogen, or R? may be methyl. Preferably, sis 0 or 1 and R®is
halo such as fluoro or chloro.

, Where any of R, R?, R, R% R% R, RS, RY and RE are alkyl or contain an Cy.1z-alkyl
15 moiety, such Cy.yp-alkyl is preferably lower alkyl, i.e. Ci-¢-alkyl, and more preferably Cy-4~
alkyl.

Representative compounds in accordance with the invention are shown in Table 1
together with melting point or mass spectrum M+H, and the experimental examples
(described below) associated with each compound. Melting points in many instances are

20 shown for corresponding addition salts as indicated in Table 1.

TABLE 1
# Structure Name Mp or
M+H
H
1 N 1-(5-Benzenesulfonyl-indan-1- | 343
( /7 yl)-piperazine




and Re is hydrogen, C1_12-alkyl, Cl_I|2-alkoxy or hydroxy; and RR is as
defined herein. In certain embodiments of formula llla and formula lllb, s is
wométes4sand each 10 R6 is independently halo, C1-12-alkylEr2005/013290

Gat-alkoay, or Ci-lz-haloakyl. In prefer
are of the formula llla. In such embodi

e

embodiments, the compounds
nts R3 maybe hydrogen, or R3

raybgmethytPreferably; sis0 ONH.Z angR6 s hato such as ftuoro or
chjoro| Where any of R1, R, , R4, Ra,1Rb, RazdrebanshRararm alkyl o343
contain an C1.12-alkyl 15 rgiety, such CilriR=allidiis pradexately lower
Ikyl, iJe. Cr-6-allcyl, and moye preferably C1-4- alkyl. Representative
compounRg " accodanse with the invention are shown in Table 1
tqggether elting w ass spectrum M+H, and the experimental
examples™des /Eie jeélow) associated jwith each compound. Melting
points |n manydﬁé\tances are 20 shown for corresponding addition saltsas
indicated in Table I. TABLE T# Stgucture Name Mp or Mill H 1 r N\
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1}(5-Benzenesulfonyl-indan-I- 328-N yl)-pSHORERE3-ylamine \11/0 O H
311361 ;ﬂzenfu benzen fsulflfén onylrindan-l-yl] N piperazine
/S\
o "o
H
4 N 1-[5-(2-Fluoro- 361
( ) benzenesulfonyl)-indan-1-yl]-
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N
Q0
£ 00
H
5 N__ | 1-[5-(3-Chloro-~ 378
( ) benzenc}sulfonyl)-indan-1~y1]~
piperazine
jos
0" 0
NH,
6 1-[5-(3-Chloro- 392

benzenesulfonyl)-indan-1-yl]-
piperidin-4-ylamine
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O\ /O N
NG
l N
=
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N
PA2RNS
0" "o
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9 N benzenesulfonyl)-1,2,3,4~ 375
tetrahydro-naphthalen-1-y1]-
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N
: S
N
o o
NH,

10 1-(6-Benzenesulfonyl-1,2,3,4- 371
tetrahydro-naphthalen-1-yl)-
piperidin-4-ylamine

N
: S : f
VNS
o’ "o
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N
: S
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0" "o
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tetrahydro-naphthalen-I-yl]- N piperazine F O O NH2 10
wiBoRenzenesulfonyl-1,2,3,4- 371 tetrahydro-naphthalen-l-yélsep200s/013290
piperidin-4-ylamine N sNO 11 CH3 1-(6-Benzenesulfonyl-1,2,3,4- 371 N
tetrahydro-naphthalen-1-yl)-4 C~ methyll-fil“perazine N\lI" 5\ OO
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ovides a use of the compounds

Still another aspect of the present invention provides a use of the compounds of the
invention for the preparation of a medicament for treating a disorder of the
gastrointestinal tract in a subject.

Another aspect of the present invention provides a method for producing a
compound of formula (I).

Compounds of the present invention can be made by a variety of methods depicted
in the illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally
are either available from commercial suppliers, such as Aldrich Chemical Co., or are
prepared by methods known to those skilled in the art 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 Chemistry of Carbon Compounds, Elsevier Science
Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:
New York, 2004, Volumes 1-56. The following synthetic reaction schemes are merely
iltustrative of some methods by which the compounds of the present invention can be
synthesized, and various modifications to these synthetic reaction schemes can be made
and will be suggested to one skilled in the art having referred to the disclosure contained
in this Application.

The starting materijals and the intermediates of the synthetic reaction schemes can
be isolated and purified if desired using conventional techniques, including but not
limited to, filtration, distillation, crystallization, chromatography, and the like. Such
materials can be characterized using conventional means, including physical constants
and spectral data. h

Unless specified to the contrary, the reactions described herein preferably are

conducted under an inert atmosphere at atmospheric pressure at a reaction temperature

range of from about -78 °C to about 150 °C, more preferably from about 0 °C to about
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about WO 2006/066745 PCT/EP200 290 -15125C, and most ¢
preferably and conveniently at about;foom®{or ambient) temperature, e.g.,
about 20 C. Scheme A below illustrates dneSsynthetic procedure usable to
prepare compounds of the invention, s¢@evmEXR, Ar, m, p, g, n, r, and R
are as defined herein. Numerqus 5 synthetic.routes to.indanes an .
B

conspbohermpeitrtie Froieae crE B ShBRTEC MBI Iy B XERTNyA R Eony]

)MrfAkhone where qis 2 and p 1, an arylsulfonyl tetralinone where q is 2 and p is 2, an

arylsulfonyl benzoazepinone where q is 2 and p is 3, or like ketone in accordance with the
invention. Corresponding, arylsulfanyl (q = 0) and arylsulfinyl (q = 1) ketone
compounds may be used in this step. Ketone compounds a may be prepared by a variety
of techniques known in the art, and specific examples of preparing such compounds are
provided below in the Experimental section of this disclosure. The reduction reaction of
step 1 may be achieved by treatment of ketone compound a with sodium borohydride
under mild protic solvent conditions.

In step 2, alcohol compound b is subject to chlorination to provide nitrile chloro

20 compound ¢. This reaction may be achieved using thionyl chloride under non-polar

solvent conditions.
An N- alkylation reaction is carried out in step 3 by reaction of compound d with
chlorine compound ¢ to yield compound e, which is a compound of formula I in

accordance with the invention. In compound d X may be -NR? or -CHNR*R® where R,
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all dwill be |
L5redty ‘BpEFe ITGSEBRIEE RGP SBEa e BT ToFplSRGAN  te
comgoteaisodtdannula (gastrointestinal) disorders such functional bowel disorder and

irritable bowel syndrome.

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

20  compounds at the 5-HT6 receptor and the 5-HT2A receptor in radioligand binding,
FLIPR and functional assays are described below.

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

25  atleast 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,

30 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 involved. One of ordinary skill in the art of

35 treating such diseases will be able, without undue experimentation and in reliance upon
personal knowledge and the disclosure of this Application, to ascertain a therapeutically

effective amount of the compounds of the present invention for a given disease.
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25effe nt of t mpounds of the ent flnventlon f a given

o Siniar e oot i rcer venlen o .
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

30 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 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

35 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
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ilizing

contain formulatory agents such as preserving, wetting, emulsifying or suspending,

stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder
30 form, obtained by aseptic isolation of sterile solid or by lyophilization from solution for

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

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

35  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, stabilizing agents, dispersing agents, suspending agents, thickening
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glygal RaleiR¥iens Qoo e ariable gl (ele Ry e AR jeRAREmown in
organic esters (e.g., ethyl oleate), ang may, contain formulatqry agents .
255 A SETIL QRGP G TR 57 SLISBERATR: SEABINED AREyaprzed
dispetsivithageithlfepsdivelychive achivedfireadiehoméyiie)ifopevedute
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
presented in unit dose form for example in capsules or cartridges of e.g., gelatine or

35 blister packs from which the powder may be administered by means of an inhaler.

‘When desired, formulations can be prepared with enteric coatings adapted for

sustained or controlled release administration of the active ingredient. For example, the
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30 form, obtained by aseptic isolation of sterile solid or by lyophilization
from solution for constitution before use with a suitable vehicle, e.g.,
wistiles ryregen-free water. The compounds of the present gygaigsRa0as00
be formulated for topical administration to the epidermis as ointments,
creams or lotions, or as a transdermal “& tch. Ointments and creams may,

Qb EXRTRN ‘?o%@‘?ﬁ@é&l@ﬁﬁ@e\’i‘i%x@é&ﬁgé‘ﬁ%ﬁﬁ{é@'bﬁ %%m%ﬁﬁm}@a%wmous
addltlo of su abethlckenlfL‘:nI and/or gelling ggents. Lotions ma

BTS2 BB DSl Bt b e Rl o
o‘r}e ormmorendrmisifyingaadertsn statbitiz nogahents wills pareib cag esgispen is
susRendinghagents thickaning, WRIRPIASET 45 PES E&ER@PQ@%Q&@?@& skin-
-1 agents %r colorin ﬁeqents Forgn atJ[onstswtgpeb |cal
m@ﬁa%n TRRRE- % W ndlude o?éﬁrﬁésc%rolm%()rls?nﬁ)ac |ve agen s in
aﬁmm@a@@mwamy é@@ﬁ‘ﬁs@ Andestacieydeheatacarmne)pdusitaaed release

caeﬁpéhsy ingsifesactivecieTedivniin Andperthase shithas] @@ame@geky or
cerine suc ose and a aca and t washes comprisin tive
T e A e A R e SR I D B0

.rﬁéﬁﬁwm;z palironn o oF abiedsmsedbbraly et sdsirsliects 16it-
meltingrweph-Ssutkeatdal piparetiodty peld-ghyeatides ossagefanbuliesish

f'%%EQ%E@%%BQ&E&%%’&%QH&EQMA& dispersao @qgsagw@wa{ms of

example stirrin e molten omogeneous mIXt e is then poured
.nﬂaeeaﬁv%mgmogagd%%ra&oaﬂm%%ae&ﬁ &Wmﬁﬁa the package
commpauigsitkike @raﬁﬁmsmf/pmp(aramysbew@sm«ﬂe&ed fabletagimesules, and
agauwa%s'%zs 2ESoRUER: [BAMRORS. SHRATS. Q%Irp@ﬁt%@af%g@eqrablet cachet,

Spr scontal gln a d|t n to the active ingredjent such carriers as ar
A o U aSpioD ARRGCPEHE CMAS HADIoF 0 B gt aeed form.

|nventlmm@ymwogmmdﬁbmawm&ad@mfmw aoligioribegdrin
SYERERSIBNSTHEsaRRIcHd w&&%&%w&a& GOy M aBEMIONattin, Mack

O B PR S G T e ORATIYA i e Bk (P maceutcl
d rf@ppgia@ppmen@mm mm@aéw@b@mgﬁm anyariden axsrAmestehg i
apriepsiaiecRredetermined volume of the solution or suspension. In the

case of a spray, this maybe achieved for example by 20 means of a

metering atomizing spray pump. The ggmpaunrds of the present invention

may b Iated for aergsol administr Iatlon artlcularl otﬁhe Killed in the art
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representative thereof.

Preparation 1
6-Benzenesulfonvl-3,4-dihydro-2H-naphthalen-1-one

The synthetic procedure described in this Preparation was carried out according to

the process shown in Scheme C.



25 the art, for example by micronization. The active ingredient is provided
in a pressurized pack with a suitable propellant such as a
shloelverasarbon (CFC), for example, dichlorodifluoromethefngp200s/013290
trichlorofluoromethane, or dichlorotetrafluoroethane, or carbon dioxide or
other suitable gas. The aerosol may co"n%/]ehiently also contain a

surfactant such as lecithin. The dosg of drug maybe controlled by a
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powder carrier will forma gel in the nasal cavity. The powder composition
maybe presented in unit dose form for example gr capsules or cartridges o

of e.g., gelatthe or 35 blister packs from WhICh th@ powder maybe
adminjsteged by meart®®Bfan inh Wh gSirey, formElations e /Eji\j
» nteri tings adsa for.susta d org@neolled
adrhinistration of the@% mgredrent l§or example, the WO 2006/066745%,
‘PCT/EP2005/013290 -20 compounds of the present invention can be
formulated in transdermal or subcutan§0u§ %rug delivery devices. These
delivery systems are advantageous% tained release of the
compouitebis necessary and when patient compliance with a treatment
sregimen i efugial, LaympeundsindrRnederpaldeliery systems are
frequently attached to an skin s adhesive solid support The compound of
interest can also be comined with a penetration enha cer, e.g., Azone
éptan-2-oné)eBiistained releaser detivery systems
are inserted subeutaheously into the subdermal e .
injection. The subermal |mwaﬂsmlate the compour%oﬂ%%t lipid
soluble membrane, e.g., silicone rubber, or a biodegradable polymer,
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orms or reparationd ivide nit
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E g@y,‘ 19th edition, Easton, Pennsylvania. Representative
15 utical formulations containing a compound of the present
mventroﬁtm described in the

4-(3-Fluoro-phenvl)-butyric acid

O
Step 2
H NNH
CO,Me CO,H
F

A solution of 4-(3-fluoro-phenyl)-4-oxo-butyric acid methyl ester (28.27 g, 134.49
20 mmol), hydrazine monohydrate (26.1 mL, 26.93 g, 537.96 mmol) and KOH (22.64 g,
403.47 mmol) in ethylene glycol (150 mL) was heated to reflux under argon and refluxed
for 2 hours. The reaction mixture was cooled and diluted with 1.5 litres of water, 500 mL




20 Examples below. EXAMPLES The following preparations and
examples are given to enable those skilled in the art to more clearly
wineeesiangsand to practice the present invention. They shopiermetag/o13290
considered as limiting the scope of the invention, but merely as being
illustrative and 25 representative thereblz.zljreparation 1 "

6:BanzenasuiRn xi-dd:dihydros2bnanitbelentang of BRSMRINRHE stirring,

rocedure descriped in this Preparation w (E;rr' d out according to the

P [ )€
prbEEbISh AT SRE M E i 2508 v
-2bd0HE HBeBtepateStep SdrStep Brice witlf 232NN MCH BHO/EOAC (3:1).

CHRSO R hed o7 %M@eﬂégye%%%ﬁf@%f sae eI SiePaRd théd dried
OXONEllﬁ%I " SCHEME B St&e&
-1

5 40 MRSl I o BRI G St e gl o
CobMeyxENGOEMegtFsticazsbisinah orasnfirdbelt: blid sy (e gdvgnt under
(ngéiQZe&'};lﬂstiﬁ aab@ilgmtg;yimu(mmm, BMEFYwesaddeshbio-phestptutyric

.C) solution of rylate (26.28 mL, 25.03 g, 290.7 mmol) and
pg\cfxllgésré% ?{‘C%gur@gmg& The reaction mixture 10 was stirred at 40 C
for 2 héigis3and. then poured into 500 mL of water. This aqueous phase

10 Was exjrapiad yiceiwith SO0 -miplahBEAC1a0ek once with 250 mL of EtOAc.
The combined organic layers were washed with water and sgjurated

brine, and then drjad. r Step 3
con CH,SO_H, -

P,0
F 2%'5

A solution of methanesulfonic acid (75 mL) and P,Os was stirred at 85 ° C for 15
minutes, at which point most of the P,Os had dissolved. An additional 15 mL of
methanesulfonic acid was added dropwise, and the mixture was stirred at 85 ° C for 2

15 hours. The reaction mixture was poiured into 500 mL of water and extracted twice with
400 mL of EtOAc. The combined organic layers were washed with saturated NaHCOs,
water, and saturated brine, and then dried over MgSO4. The solvent was removed under
reduced pressure to give an oil that was eluted through silica gel using hexanes/EtOAc
(9:1). Removal of solvent under reduced pressure yielded 6.06 g, 36.91 mmol, 53.97%) of

20 6-fluoro-3,4-dihydro-2H-naphthalen-1-one as a yellow oil. MS: 165 (M+H)*!.

Step 4
6-Phenvlsulfanyl-3,4-dihydro-2H-naphthalen-1-one

Jsoh-rioVse

A solution of 6-fluoro-3,4-dihydro-2H-naphthalen-1-one (5.51 g, 33.56 mmol),
25 benzenethiol (4.07 g, 3.79 mL, 36.92 mmol) and K,CO; (9.28 g, 67.12 mmol) in 50 mL of
N-methyl pyrrolidinone (NMP) was heated to 80 ° C under argon and stirred at 80 °C for
2 hours. The reaction mixture was poured int 500 mL of water and diluted with 300 mL

of BtOAc. The layers were separated and the aqueous layer was extracted twice with 250
mL of BtOAc. The combinded organic layers were washed with water, saturated brine,

30  and then dried over MgSO,. The solvent was removed under reduced pressure to yield an



MgSO4. The solvent was evaporated under reduced pressure to give
50.89 g (242.2 mmol, 84.93%) of 4-(3-fluoro-phenyl)-4-oxo-butyric acid

wieethygestes as an oil. MS: 211 15 (M+H)}. Step-2 PCT/EP2005/013290
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443-Fluoro-phenyll-butyric acid Step 2 C02Me HZNNH, 9ZLCOH FF A
solution of 4-(3-fluoro-phenyt)-4-oxo-butyric acid methyl ester (28.27 g,

13448 20ymmab. Sydrazingmonphy Ak e 26 A0k 2683 BeR3VB solvent

mmol) and KOH (22.64 g, .403.47 al) in ethy yC 50 w
e e BB EFUOH S ERLEAIEED oty Te TRt 4
miktpieoviab wydidnland ditstec with EB itk SWREAMOBIML WO
2006/066745 PCT/EP2005/013290 -22 of Et20 was added, and the
mixtures was acidified by addition of 6 M HCI with stirring, after which an
additi 00 mL ofEt20 was added. The organic layer was removed and
theaq SN& s o AN | T ages DIl h

Et20/EtOAC (3: ayers were washed with water,

saturated bring, an A
evaporated r red @@ u
eluted through. s '§ S

under reduced pressure yielded 18.44 g (101.21 ms \75.26 %) of

4-(3-fluoro-phenyl)-butyric acid as an oil. MS: 183 (M+H)+. Sten,3 10
o-flor SIS DR L ST Slep RSP CROEH 6
P 20015 1A BeliuNMeC M éthardesidioh)cvas (78 shi)camt:PRE% Wkts SHFFEGE™

at BonCifn LerdRinRswAbWhisRPoiIn dresheldhe R20aded dissolyedi water
An addition %I‘_?OT methanesulfgnic acid was added dro wise, fsnﬁj

| 15 .
the A A WAL TSP BE T HBP 2 1 HSATS O TR Teht |8?1$%i§(%ﬁre was®
pandrberinteEooteduodyatdrad dresaractddeniedtingn s erriesrEiDAgiluted
TREEGHNErFSRN I By SWE BrvashechMil B SRETAEBI A QBScombined

\r/éat%%%?é‘]xgﬁg é«li:ar&;[eeg VQH{] %a%rrf gamre ate ri'a?%é’,‘é%ﬁ Igllge%% érTI\ng%ﬁl.v@ﬂé WARnt was
removed under reduced pressure to yield an oil which was eluted through silica gel with

hexane followed by chloroform. Removal of solvent under reduced pressure afforded
6.55 g (22.87 mmol, 72.27%) of a white solid, which was recrystallized from
EtO,/hexanes. MS: 287 (M+H)".
Similarly prepared using the above procedure with 3-chlorobenzenethiol in step 4,
was 6-(3-chloro-benzenesulfonyl)-3,4-dihydro-2H-naphthalen-1-one. MS: 287 M+E)".
Preparation 2
7-Benzenesulfonyl-3.4-dihydro-2H-naphthalen-1-one

The synthetic procedure described in this Preparation was carried out according to

the process shown in Scheme D.



reduced pressure to give an oil that was eluted through silica gel using
hexanes/EtOAc (9:1). Removal of solvent under reduced pressure

wigtdesiests g, 36.91 mmol, 53.97%) of 20 PCT/EP2005/013290

6-fluoro-3,4-dihydro-2H-naphthalen-l-ong,as a yellow oil. MS: 165 (M+H)+.
Step 4 6-Phen Isulfanyl-3, 4-dihdro-2H-naphhthalen-l-one O O Step 4 F
JO /0O sH\ 'S ~ A sqlution of 6-fluoro-3,4-dihydro-2H-naphthalen-l-one

(5.51 g~33.56 mmal), 25 beng&rethiol (4.67g; 329 mL,36.82 mmolPSRd
K28g, 67.124nmol) in 50 ml, of N- @ pyrrolidinone (NMP >
washeated to 806 tinder arg C(lj?nd stirred at80 Qifor 2 hours. T
reaction mixture wagpoured int 500 mL of water andodiluted with 306~@E ™~gH
of EtOAc. The layers were separated and the aqueous layer was

extracted twice with 250 m:L of EtOAc. The combinded organic layers
were washed with water, s?&gated brine, 30 and then dried over MgSO4.
A o - A

er red8iE&pressure to yield aB\WO CO,H
20051013250 123 Qilyvhich wds eljfied t @
S/EtOAC (9:1). Rémoval of sol underreduced

dihydro-2H-naphthalen-1-one as a pale yellow oil. MS: 255 (M+H)+. 5

Step 5 6-Benzenesulfon I-3 4-dihydro-2H-n@phttialen_l-one 00 00, %’ep 0
S OXONErm 3\ 0 0 A solution of Vg’
6-phenyisiifshyl-3,4-dihygfo-2Hehaptithalenskone @5, 31.68 oDy
Mq%&ﬂg%@@,mkofas @ pOMHeHIRskAture, OXONE

io {pofassium peroxymonosdlfate, 77:83 g;126.60 mmol) was diSsolved in

50 mL of*'water and was added to the stirring reaction. The reaction

_ mixture was stirred for 15 hours, and then evaporated under reduced
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pressure. The resulting aqueous residtfeiiaéEdiuted with 500 mh of
water apehextracted three times with 300 mL of EtOAc. The combined

extractg_ggﬁu\év%ghgglnvy#"ggggv?)t%r; églgg?tgd brine, and dried over MgSOA4i.
The so : ed under reduced pressure to yield an oil which

was eluted through silica gel jith Step 1 F CO.H
/@ ' ° AICI, \©Yl/
F.‘
0

0

Fluorobenzene (50 mL, 530 mmol) and aluminum trichloride (156 g, 1.17 mol)
were added to 500 mL of methylene chloride, and the reaction mixture was stirred.
Succinic anhydride (50 g, 500 mmol) was added to the stirrring reaction mixture all at
once, and the reaction mixture was stirred at room temperature for 2 hours. The reaction
was quenched by cautious addition of 10% HCI, and the reaction mixture was added to
500 mL of water. The aqueous mixture was extracted twice with 250 mL of methylene
chloride, and the combiﬁed organic layers were dried (MgSOy), and evaporated under
reduced pressure to give 62 g (316 mmol, 59.6%) of 4-(4-fluoro-phenyl)-4-oxo-butyric
acid as a crude solid. MS: 197 (M+H)™.

Step 2
4-Ox0-4-(4-phenylsulfanyl-phenyl)-butyric acid

o} ©\SH 0




10

15

20

25

30

hexane followed by chloroform. Removal of solvent under reduced
pressure afforded 6.55 g (22.87 mmol, 72.27%) of a white solid, which
wasieaysiallized from Et02/hexanes. MS: 287 (M+H)+. Sigitag¥200s/013290
prepared using the above procedure with 3-chlorobenzenethiol in step 4,
20 was 6-(3-chIoro-benzenesulfonyl)-s,’zlz-%ihydro-2H-naphthaIen-I-one.v

1S: 287, (M) F ratj o :
LM - Beharatian 4, d (10.0 g, Slmmol), thiophenol (5.2 g 51
7-Benze£14esuI%nlg{4-(§hydro-Zﬁ?ﬁé%?lctlha(len-gonemﬁo )syr:'? P (226

{ I hetic
proBRLFE LR R B e AT PR ARIOH Ex et Pﬁ%ﬁ& {8 2l of
priceskydlddmide SoSME DhaVRR006H66745R BtedrODE) 00 82IthoRws,
g{ggh%ﬁ%%?éﬁhﬁfg@eggpa&gég Esf@SU(ngéQa\%ﬂ @h\ecc;%@?ﬁ&ﬁrg Was extracted
AT XGPSR s S Ry e e 7 e dried (MBSO,
A{drpaaptemydedakodd tyricuacio Bebtebzl(B8\iconel 75 A pELRTY-6-(4-
0 pﬁuf@mga;ﬁpgeg?g-mmé@cmmxm Apingsngichiosds* (156 g,
1.17 mgtlg gere added to 500 mL of methylene chloride, and the reaction
mixtur stirred. Succinic anhydride (50 g, 500 mmol) was added to
the stirdribdyiteemtiswanixrenyl) wiiesee and the reaction mixture was
stirred at rogm temperatuesofer 2 hogrtgp Jhe reaction CO,H

s
Zn/Hg, HC! ©/ \©\/r
0

Powdered Zinc (66 g) was washed with 2% HCI, added to a solution of HgCl; (6 g)

in 50 mL of 6M HCL. This mixture was shaken vigorously for 5 minutes, and excess

liquid was decanted. The mixture was then added to a mechanically stirred suspension of
4-0%0-4~(4-phenylsulfanyl-phenyl)-butyric acid (6.5 g, 22.7 mmol) in 450 mL of 6M |
HCl, and the reaction mixture was stirred at room temperature for 5 days. The mixture
was then decanted to remove excess HCl, and quenched by addition of 250 mL water.
The aqueous mixture was extracted three times with 100 mL of EtOAc, and the combined
organic layers were dried under reduced pressure to yield 5.0 g (18.4 mmol, 81%) of 4-(4-
phenylsulfanyl-phenyl)-butyric acid as a crude solid. MS: 273 (M+H)".

Step 4:
7-Phenylsulfanyl-3,4-dihydro-2H-naphthalen-1-one

O

@ @J 1. oxyalyl chloride/DMF @

2. Ak

. 4-(4-Phenylsulfanyl-phenyl)-butyric acid (5.0 g, 18.4 mmol) was dissolved in 50
mlL tetrahydrofuran (THF). Oxalyl chloride (1.8 mL, 20 mmol) and one drop of DMF
were added, and the reaction mixture was stirred for 1 hour, and then evaporated to
dryness under reduced pressure. The resulting residue was dissolved in 40 mL of 1,2~
dichloroethane, and aluminum trichloride (0.85 g, 25 mmol) was added all at once. The
reaction mixture was stirred for 1 hour, and quenched by addition of 2% HCL. This
aqueous mixture was extracted twice with 100 mL of EtOAc, and the combined organic
layers were dried (MgSO,) and evaporated to yield 2.54 g (10 mmol, 55.5%) of 7-



was quenched by cautious addition of 10% HC1, and the reaction mixture
was added to 500 mL of water. The aqueous mixture was extracted twice
Wiho60sm4s of methylene chloride, and the combined orgaméeriaysnismese
dried (MgS0O4), and evaporated under %duced pressure to give 62 g
(316 mmol, 59.6%) of 4-(4-fluoro- pheny% 4-oxo-butyric 15 acid as a crude
‘%ﬁ C?(@l QI%’Y éwﬁm%fﬂrosiﬁpr%ﬁﬂt@ﬁ -4- &ﬁ%@%@%&@ﬂh@%'gﬁcld
F Step 2 S COzH 0 SHO WO 2006/066745 PCT/EP2005/013290
Fluoro -phenyl)-4-oxo-butyric acid (10.0 g, 5immol), thiophenol
(5 2 g,84p bnmol) and powdered potassium carbonate (13.8 g, 100 mmol)
were a;ilqlﬁgzggl(%@mg,p_ﬁ, Allmetnd-suifexider iRMIGheT he reaction mixture
was heated to 110 C for 2 hours then cooled and diluted by addjtion of
250 ml, water. The aqueous 1y |xture was extracted 5 e tlmes ith 100
e-cofmbiried,organie layers riey S0O%4), and

mL of EtOAﬁ ‘
evaporated | red gured g1 .5 rni 75.5%) of
5 4-0X0-4-(4- phefylsulfan -phnyl)-bu%?rﬂig acid as a crude solid. MS: 287
(M+H)" ﬁ@ﬂyﬁuﬂ‘mﬂfl@ '@@ﬂlﬁﬁd F@%Hﬂﬁ?ﬁ‘ﬂ’ﬁi&il rigaed )Gﬂig i ssdBpd3i@as8 mL of
C IlOOPow ered Zi ed w
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mﬁgﬂf? msiﬁae&%ﬂﬁ%deﬁiQ@&@d&&@}BﬁsﬁﬂéfeﬁMﬁﬂﬁﬁmﬁous residue was
S EBOR IR ENer M N i 8058 28T DM A58

and the reaction mixture was stirred at room

tema@?mésts asRsdriTon A S OwardHes s BERhtEY TeMeyrbyader reduced
exsessiH@ yrttagudndhiel wys abididahrof 2H6livd gelatih 1THEGldbouses.

m%&g{& %%%Néf’i‘?ﬁ%%bf?&@ e\g\sm 180-mk @%%t@%ﬁmﬂ 4365) of 7-

(bR b r*-é%%e il bt BSOS e
15 solid. \SiSi2ABpiEydreH win20i8tdmvk hdetrbire Iwilliahfiu@obenzenethiol in step 2,
4'@%«'@@%@@%@@&%-3&&@&0—ZH-naphthalen—lwone. MS: 287 (M+H)™.
Preparation 3
| 5-Phenylsulfonyl-indan-1-one

The synthetic procedure described in this Preparation was carried out according to

20  the process shown in Scheme E.
SCHEME D

o
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5-Phenylsulfanyl-indan-1-one
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25
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O QSJCOZ2H 1. oxyalyl chloride/OMf=/11\ 2. AIC13
4-(4-Phenylsulfanyl-phen)rl)-butyric acid (5.0 g, 18.4 mmol) was dissolved

woosmkstetranydrofuran (THF). Oxalyl chloride (1.8 mL, 2Gowrebesnd 3290
one drop of DMF 25 were added, and%tgs_reaction mixture was stirred for
1 hour, and then evaporated to dryness‘lUnder reduced pressure. The

resultingfesidue; was sissave 4Pk P2 diclIOroethans 1 8566-3) was
aluminum E}r(lghlorld%él(o 85t§, 25 mr[lol)fwats added %II agt(gnce. Ttﬂée dure of
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HEp Tl aqubolsrifuds whensrwiaddndios itk 105 GMEIDRC,

and thgtglgmbined organic 30 layers were dried (MgS04) and evaporated

to yielg 3‘@4 % S%g mgglol; %@ﬁg/gg of 7 WO 2006/066745
PCT/ - Isulfanyl-3,4-dihydro-2H-naphthalen-I-one

as a gummy residue. MS: 258 (M+H)'. Step 5:

7-Benzenesuffonyl-3, !
7-Phenylsu-3,4.
cOH

N

o)
A<Bilvelto-2H-n alen-1oney0 dGA ®
50 mL of M

a®d stifred at room@8mEEtature. OXOME™ (13.5 g, 22
mmol) was dissolved in 10 mL of water and added to Re gtirring reaction.
The reachaenmixtfaiemiagstineddon St baudsyid O eNEVaporateapuockeure of
reduced Rressie: Thadesuling AAUaeYS fesidue was hasdibgediwiir200

msl(iil fvg)ateraar%eexﬁ'acted tht#gxgnt?mes w%?th 100 mL of EtOAc. $he BR
combined extracts were dried over Mg&@4épiid the solvent was removed

under reduced pressule ipaisic on Al Whichwas S ioyah slice:ge
with 1:1 EtOAc/hexanes, Removal of solvent under reduced préssure
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SCHEME E

15 Step 1

6-Benzenesulfonyl-1,2,3.4-tetrahydro-naphthalen-1-ol



20 the process shown in Scheme E. SCHEME D OO O Step1/1 Step 2

3.. F/1\_T\g OXONEW O SO SH S[e 5-Phen~Isulanyl-indan-l-one O
wieRidsheb78SH 25 WO 2006/066745 PCT/FP2005/01329Gc2/fr2005/013290
5-Fluoro-1-indanone from Aldrich Sigma Chemical Co. (Cat No. 18,566-3)
was treated with benzenethiol in the preSence of potassium carbonate
using the procedure of step.4 of Example | to afford OH

5-phenylsuIfanyl-indan-l-on MS: 241 (M+H)+. Stet; 5

5-phenyls -ind3 9 0 Stéffe DXON 0

5-Phenyls -indan-1-e fas trestdtiwith OX SingAk
of

procedure of ste xample 1 to afford 5-phenylsulf8n}sl-indan-l-one.
MS: 273 (M+H)+ ERample 1 10

1-(6-Benpenesuiiofuyl 2Bk éio-did-napithalent o) {1 #rgzinediel) and
fg%ﬁlﬁﬂ?b%ﬁ?&%&? (@J%%%‘@%%&S‘ig ﬁ%éé%mg Was e QLEREEP NG tion

1e process shown in ' Scheme
mixture was stirred at room temperature for one hour. Water (200 mL was then added to

5 the reaction mixture, resulting in precipitation of white crystalls, which were collected by
filtration and dried under Nj to give 1.2 g (4. 16 mmol, 90%) of 6-benzenesulfonyl-
1,2,3,4-tetrahydro-naphthalen-1-ol, MS: 289 (M-+H)™.

10 Step 2
6-Benzenesulfonvyl-1-chloro-1,2,3,4-tetrahydro-naphthalene
OH Cl
0,00 -2 QOO
s i
SOC!
//S\\ 2 //8\\
O 0 O

6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ol (0.65 g, 2.26 mmol) was
dissoved in 50 mL toluene, and 1 mL of thionyl chloride was added. The reaction was
15 refluxed for one hour, and then cooled. Solvent was removed under reduced pressure to
yield 6*benzenesulfonyl—l~chloro—1,2,3,4"~tetrahydro—naphthalene (0.6 g, 86.3%) asa
crude oil. MS: 308 (M+H)™.
Step3
4-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-piperazine-1-carboxylic
20  acid tert-butyl ester

Ci ,
f Step 3 N
: S HN NB ©\
/ 0C
O/ \b \__J

A

=
vy}
o .
O

/TN

8

6-Benzenesulfonyl-1-chloro-1,2,3,4-tetrahydro-naphthalene (0.6 g, 1.96 mmol),
piperazine 1-carboxylic acid tert-butyl ester (0.65 g, 3.5 mmol), sodium iodide (0.1 g)
and potassium carbonate (0.5 g) were added to 50 mL of acetonitrile, and the reaction

25  mixture was refluxed for 120 hours. The reaction mixture was cooled and diluted with
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Step1\I/ NaBH4isO O O &0 CI Step 3 Step 2 SOCIZ\1S/~1 HN
/INBoc 00 H CNBoc (N) NStep4 N \fSI/HCIn\1SI/0000

WO bilsdbs fasl5 Sep-1 6-Ben zenesulfonyl-1.2 3,4-tet ahvd eosphibhalewiso
of WO 20061066745 PCT/EP20051013290 -28 OH Steptccc~S0000
6-Benzenesulfonyl-3,4-dihydro-2H- nap'h% alen-l-one (1.31 g, 4.6 mmol)

angh 3RdieNp.horeRid Q%&Qs%ﬂw@s%ﬂ%@& Whke @Qﬂeéotﬁl’é%mhom, and the

methanol, and the reaction mi as stirred at ro fo
PR TEEEH (208 T AE Rt AL e AL VRN O olvent
resatiergdreprecipitationed prebite s aystdlis; rw@mng/@ér‘@ @@ifé@fb@lwgh silica gel

f'l ralianAR ge%?@cﬁf@ﬁ{ﬁ?% hﬂﬁtﬁgﬁxﬁEﬂ@m@l&tﬂ%‘@%%O% Removal of

zene ulfo alen S (M+H)-r.
160 %ﬁﬁ% ré%%f@é@gﬁ fl&ny- 2 oro P4 lth£o5d>r/|l)ap iﬁene ON ClI
ChenBtepfyrs1IG 3£ teighydro- naphthalen~ —yl) -piperazine-1-carboxylic acid tert-
butyl ester as an oil. MS: 458 (M+H)™.

Step 4
1-(6-Benzenesulfonyl-1,2,3.4-tetrahydro-naphthalen-1-yl)-piperazine
H
NBoc N
g J@@ L, @O

// \\ // \\

4-(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-piperazine-1-carboxylic
acid tert-butyl ester (0.4 g, 0.88 mmol) was dissolved in 20 mL of tetrahydrofuran, and 20
mL of 10% HCl in Bt,O was added. The reaction mixture was refluxed for one hour and
then cooled. The solvent was evaporated under reduced pressure, and the resulting solid
was reqcyrstallized from EtOH - Et,O to yield 0.17 g (0.47 mmol, 53.4%) of 1-(6-
benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-piperazinee as a hydrochloride salt.
MS: 357 (M+H)".

Additional compounds prepared by the procedure of Example 1, using the
appropriate tetralinone or indanone starting material in step 1 with the appropriate
protected amine in step 3, are shown in Table 1.

Example 2

Pormulations

Pharmaceutical preparations for delivery by various routes are formulated as shown
in the following Tables. "Active ingredient” or "Active compound" as used in the Tables

means one or more of the Compounds of Formula I.

Composition for Oral Administration

Ingredient % wt./wt.

Active ingredient 20.0%

Lactose : 79.5%
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Composition for Oral Administration

Ingredient Amount
Active compound 1.0g
Fumaric acid 05¢g
Sodium chloride 20g
Methyl paraben 0.15g
Propyl paraben 0.05¢g
Granulated sugar 25.5¢
Sorbitol (70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

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

Parenteral Formulation
Ingredient % wt./wt.
Active ingredient 0.25¢g
Sodium Chloride qs to make isotonic
Water for injection 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 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.

Suppository Formulation

| % wt./wt.

@redjent
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PVP ( dNAfA

W@Waf‘d}iﬁéjsﬂ_%@ﬂ’t 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.

Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active
compound are 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 3

Radioligand binding studies
This example illustrates in vitro radioligand binding studies of compound of

formula I. _

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of 5-HT; ligand affinity were made by competing for
binding of [PH]LSD in cell membranes derived from HEK293 cells stably expressing
recombinant human 5-HTs receptor. Duplicate determinations of 5-HT)4 ligand affinity
were made by competing for binding of [’H]Ketanserin (3-(2-(4{4—
fluorobenzoyl)piperidinol)ethyl)-2,4(1H,3H)-quinazolinedione) in cell membranes
derived from CHO-K1 cells stably expressing recombinant human 5-HT, receptor.
Membranes were prepared from HEK 293 cell lines by the method described by Monsma
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The ingredients are combined and granulated u.sing a solvent such as
methanol. The formulation is then dried and formed into tablets
weprumineagiabout 20 mg of active 10 compound) with an apSIPHAzIES/013290
tablet machine. Composition for Oral Administration In edient Amount
Active compound LO R Fumaric acid 0:5 Sodium chloride 2.0 Methyl

2{5&?{?&1@%&18&@%%@@5@@@9@3%3@@% (S.Jggﬁ{, 25dF 9 SOHTLA7@%lines
a.Veegu erbilt Co.) 1.0, Fl [ 35 ml
@6%%%%%@%@%%%%%@%&%?%@3 80Li’ Bn)fnljllgﬁglgr%ﬁ%g%g% “are mixed
to forniar sepaivsion #6inoranbtminidlerort ors M A Arer A AT AERTBAIR
\;evgk?%%f&t;/dﬂt_aiﬁ%%\b@ 'h@ﬁdleiah' 11925 SegitmSblgicesMEDBAE! isgtbaicorbic
ater for injectior Tecaiveinr' is dissol in: an:
AR B o, L e oy CHLRE FSEME A TR o
St wseering 1 ArikeiReisaNigs POdeRGERY PHECSRBIREMAREY
up.te Meightavithstoerie aaindenaftheayater foaineeton,a ik e thiicugeaction

av9>12 micron membrane filter and packaged under sterile conditions. Sa _

0Sit0 E6rmulation Ingredient % wt./wt. WO 2006/066745 C
PCTIERSEDSEE SO0E S A&Mém@Fé&@ﬁ?&%@%%&;@ﬁ%ﬁ%@%‘%%d’ and
74,55 rRolyeih yienbgidcal AQORI2dvE%6r bath for 75 min. at 37 °C (for 5-HTs) or 60

min. at 32°C (for 5-HT4,), 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 [*H] LSD or [’H]Ketanserin were determined as radioactive counts per minute
using Packard TopCount.

Displacement of [’H]LSD or [*’H]Ketanserin from the binding sites was quantified

by fitting concentration-binding data to a 4-parameter logistic equation:

Bmax - basal )

binding = basal + [1 +1 O——Hill (log[ligand}-log ICs

where Hill is the Hill slope, [ligand] is the concentration of competing radioligand
and ICs, is the concentration of radioligand producing half-maximal specific binding of
radioligand. The specific binding window is the difference between the Bmax and the
basal parameters.

Using the procedures of this Example, compounds of Formula I were tested and
found to be selective 5-HTg antagonists, selective 5-F T4 antagonists, or both. For
example, the compound 1-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-4-
methyl-piperazine exhibted a pKi of approximately 9.52 for 5-HT¢, and approximately
7.76 for 5-HTa.

Example 4

Cognition Enhancement
The cognition-enhancing properties of compounds of the invention may beina

model of animal cognition: the object recognition task model. 4-month-old male Wistar
rats (Charles River, The Netherlands) were used. Compounds were prepared daily and
dissolved in physiological saline and tested at three doses. Administration was always
given i.p. (injection volume 1 ml/kg) 60 minutes before T1. Scopolamine hydrobromide
was injected 30 minutes after compound injection. Two equal testing groups were made

of 24 rats and were tested by two experimenters. The testing order of doses was
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derived from HEK293 cells stably expressing recombinant human 5-HT6
receptor. Duplicate determinations of 5-HT2A ligand affinity 25 were made
by competing for binding of [3H]Ketanserin (3-(2-(4-(4-



fluorobenzoyl)piperidinol)ethyl)-2,4(1H,3H)-quinazolinedione) in cell
membranes derived from CHO-KI cells stably expressing recombinant
human 5-HT2A receptor. Membranes were prepared from HEK 293 cell
lines by the method described by M@asma WO 2006/066745
PCT/EP2005/013290 -32 et at, Molecular Pharmacology, Vol. 43 pp.
320-327 (1993), and from CHO-KI cell lines as described by Bauhaus et
at, Br J Pharmacol. Jun;11.5(4):622-8 E1995). For estimation of affinity at
the 5-HT6 receptor, all determina e made in assay buffer
containing 50 mM Tris-HCI, 10 mM MgSO4, 0.5 mMM EDTA, 1 mM
ascorbic 5 acid, pH 7.4 at 37 C, in a 250 microliter reaction volume. For
estimation of affinity at the 5-HT2A receptor all determinations were made
in assayhlﬁaeﬁg@unﬁaimﬁﬁmﬁw Tris-HCC, 5 mM ascorbic acid, 4 mM
CaCl2, pH 7.4 at 32 C, in a 250 micrgliter reactlon volume. Assay tubes
containing [3H] LSD or [3H]Ketanse R nI\/B competing ligand, and io
membrane were incubated in a shakt tér bath for 75 min. at 37 C.(for
5-HT6) or 60 min. at 32(;\(@5 ‘ sl onto Packard GF:B plates
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washed 3 times in ice cold 50 mM Tris-I IC1. Bbund [3H] LSD or
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Eklé(l{;gj,}lgﬁ{gigloglcm where Hill is the Hill slope, [ligand] is the
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spagific binding window is the difference between the Bmax and the basal
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a‘k&m%aelyaws Ralsalkpxx, BRIFTBRIYL snge#ﬁeﬂvdmgen /
alkyl, phenyl or phenylalkyl), -(CR'R"),-COOR (where n is an integer from 0 to

5, R and R" are independently hydrogen or alkyl, and R is hydrogen, alkyl,
cycioalkyl, cycloalkylalkyl, phenyl or phenylalkyl}, or —-(CR’R")n-CONRaRb

(where n is an integer from 0 to 5, R' and R" are independently hydrogen or

alkyl, and R2 and Rb are, independently of each other, hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl; or

5 to 12 membered heteroary! unsubstituted or substituted independently with
one to four substituents, selected from alkyl, cycioalkyl, cycloalkylalkyl,
heteroalkyl, hydroxyalkyl, halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino,
monc-alkylamino, di-alkylamino, haiocalkyl, haloalkoxy, hetercalkyl, -COR
(where R is hydrogen, alkyl, phenyl or phenylalkyl), {(CR'R")-COOR (where n

is an integer from 0 to 5, R" and R" are independently hydrogen or alkyl, and R
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equivalénts maybe substituted without departing from the true spirit
and scope of the invention. In addition, many modifications may be made
to to adapt a particplarysituation, material, composition of matter, process,
process step or st Jd's, thythe objective spirit and scope of the present
invention. All sualg ffications are intended to be within the scope of
the clairfié Wopended herete. 34 CLAIMS 1. A compound of formula I:

RR&nr €596 iRdefertantlyasmaserfiaatly acceptable salt thereof,
WRSEINRIIOT S B X O EHIRARAREN 1 % 6 5 wherein R?, R* -
and RS each independently is hydrogen or methyl ‘
with the proviso that 4—(4-chloropheﬂylthio)~'i-(methyipiperazino)indane is
excluded.

2. The compound of claim 1, whereinp is 1 or 2.

3. The compound of claim 2, wherein q is 2.

4. The compound of claim 1, wherein n is 2.

5.  The compound of claim 3, wherein X is -NR®.

6. The compound of claim 5, wherein ris 1.

7. The compound of claim 6, wherein Ar is aryl, unsubstituted or
substituted independently with one to four substituents, selected from alkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyl, halo, nitro, cyano, hydroxy,

alkoxy, aminc, acylamino, mono-alkylaminc, di-alkylamino, haioalky&,
haloalkoxy, heteroalkyl, -COR (where R is hydrogen, alkyl, phenyl or
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(where R is hydrogen, alkyl, phenyl or phenylalkyl), -(CRR")n-COOR
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3§C'S gﬂagg{lng&%d(sbﬁ%m metibma)?yispbmuwr pheopitiyiRdror
- n- a wpere n i inte [} e

subsfiidedn, nog et‘f’g S%?% % %‘rﬂ SPé Inde §S§1§e§t i palkyl,
cycleatiyl,atheiodiirdialigein mwbas«yﬂoawroxyemkwamynmmo hydroxy.
alk eny XB ea R&H‘ﬁﬂﬂdepﬁ\'&%ﬂg&g\ﬂmtrﬁl 1raikélé(géﬂm@|0%balky!

etel’o cyano, -S(O)rRa 0)-NRRc rNRbR

hammqg ct(?}@!)o ‘orCQROXVFi"QWh ﬁs PyAresens, REYIRPRAMg o

ingepRA( Q@UGR WIEISER R dnlirlégiiirorn @ ito & RGN are
phe@é@%iy? Cl.lra koxy or h?/droxy, X R2isn gﬁd r each mdependently IS

independemihd Yysirpges whenalig.2, and 8 -dsHNWARSEMRN aliyl ofycloalkyl,
wherein R3, R4 and R$ each mdependentl IS hydr n,Qpme hyl with

cyclardiorialivh ahanyl arcRRRBYIAIRIRS): ;%% &mﬁ’ G 1s an
excluded. 2. The compound of claim 1, wh reln |s 1or?2.

E The 4
inte@BR 5@ i EldimandRe i@ @q@aenden hydrogen or alkyl, and R® and
Rb are, independently of each other, hydrogen, alkyl, cycloalkyl, cycioatkytalkyl,
phenyi or phenylalkyl.

9. The compound of claim 8, wherein R® is hydrogen.
10. The compound of claim 8, wherein R® is methyl.
11. The compound of claim 5, wherein R? is:

R&
)
N=—R?

IRC
O O/N\R’
N N
=, ior A

wherein R?, R¢ and R® in each independent occurrence is hydrogen or
methyt.



4. The compound of claim 1, wherein n is 2. 5. The compound of claim 3,
~wherein Xis -NR3. 6. The compound of claim 5, wherein ris 1. 7. The
compound of claim 6, wherein Ar is aryl, unsubstituted or substituted
independently with one to four subs:’tﬁuents selected from alkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyl, halo, nitro, cyano,
h droxy alkoxy, amino, acylamlno mono-alk |am|no di- alkylamlno
Ak SRIARRHEE LG WS wAI SPTIEGH i eh famgila 1
phenyl or 36 phenylalkyl), (CR R n- COOKF(Where n is an integer from O
to 5, R'and R" are independently hydrogen/or alkyl, and R is hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl), or
-(CR'R")n-CONRaRDb (where n |sF§,n integer from 0 to 5, R' and R" are
independently hydrogen or alkyl, aHG Re And Rb are, independently of
each other, hydrogen, alkyl, cyckralkyl,.ecloalkylalkyl, phenyl or
phenylalkyl. 8. The compe O)HD ﬁ, herein Ar is phenyl,
unsubstituted or substituted inde pehtiently with one to four substituents,
selected from alkyl, cycloalkyl, cycloalkylalkyl, Bteroalkyl, hydroxyalkyl.
hat witksretiyanpp ertandlRbareassinaciteyl mitaimrono-alkylamino,
di-alkylamino, haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is
hydrogen, alkyl, phenyl or phenylalkyl), -(CR'R")n-COOR (where n is an
irkdger Traena@mopeuRdafcRInL2.imhaseiniprgyig2ogen or alkyl, and R
is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl), or
- CR R n-CONRaRDb (where n is an integer from O to 5, R' and R" are
mﬂ fiaimy i 3 MNeEeihA iRB-are, independently of
each other hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or

ohenvil S PhecaTapIn Rl SRR AR BIR o

€ compoun erein R3'1s me écom 0
subSéq&qmds lﬂ#@enﬂmﬁy with190% ftp~fegr 1su95am@kt§, mmmf@m RenRralkyt,
cyclcHIRyR Zye1eankyiBMeD HEERS ARG KBRS 0408, Hiitrd|edPdho, hydroxy,
alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino, haloalkyl,
‘haloalkoxy, heteroalkyl, -COR (where R is hydrogen, alkyl, phenyl or

phenylalkyl), -(CR'R");-COOR (where n is an integer from 0 to 5, R’ and R" are

independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl,
cyclioalkylalkyl, phenyl or phenylalkyl), or —(CR’R”)H-CONRaRb (where n is an

integer from O to 5, R’ and R" are independently hydrogen or alkyl, and R and

RD are, independently of each other, hydrogen, alkyl, cycloalkyl, cycioalkylalkyt,
phenyl or phenylalkyl.

16. The compound of claim 15, v&herein Ar is phenyl, unsubstituted or
substituted independently with one 'to four substituents, selected from alkyil,
cycloalkyl, cycloalkylalkyl, heteroalky!, hydroxyalkyl, halo, nitro, cyano, hydroxy,
alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino, haloalkyl,
haloalkoxy, hetercalkyl, -COR (where R is hydrogen, alkyl, phenyl or
phenylalkyl), -(CR'R")3-COOR (where n is an integer from 0 to 5, R’ and R® are

indepehdently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl,



37 12. The compound of claim 1, wherein said compound is of formula | I:
R3 NR O Ar-S(O) g P B!, and wherein m, p, Ar, R' and R3 are as recited
in claim 1. 13. The compound of claim 12, wherein pis 1 or 2. 14. The
compound of claim 13, wherein q is8. 15. The compound of claim 14,
wherein Ar is aryl, unsubstituted or substituted independently with one to
four substituents, selected from alkyl, cycloalkyl, cycloalkyjalkyl,

cyclislieytadityy nainyixpalrbemAmkyilr @royiBB Rild-SONRRBR (wharp,n is an

acylaminc, mono-alkylamino, di-alkylamino, haloalkyl, haloalkoxy,

intedratdroallylto SR anddRe Brésinganspstentihydneagnasr ghehyrrd ;2 and
-(CR'R")n-COOR (where n is an integer from Q to 5, % apd R" are talk
RD areieinel RERAPRYA GLERCHNSTNSH, BNETRIEHyalbervelRaIod, BRsRg vty
pheﬁypg}a;uﬁgﬁwdikphenyl or phenylalkyl), or -(CR'RO)n-CONRaRb (where n
is an Integer from 0 to 5, R" and IT are independently hydrogen or alkyl,
and Ra and Rb are, independently of each other, hydrogen, alkyl,
cyidloalkVhe pomgibyndkof, clsienifowbiesaindiye bedmgesempound of
claim 15, wherein Ar is phenyl, unsubstituted or substituted independently
with one to four substituents, selected from alkyl, cyc&lit@rl]kyl,

cySoalkyREGPRRELBAIR) CIRIArSy WREFHRIB ifTe¥no, hydroxy,

alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino, haloalkyl,

o eyiallJh SRR S B N S A T Yot e

or lite independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl.
38 cycloalkylaikyl, phenyLer phenylalkyl), or {CR'R")n-CONRaRb (where
nis an integer from 0 to 5, R' and R" are independently hydgagen or alkyl,
and Ra and Rb are, in{:{)\l ently of each other, hydrogen talkyl,

yl

cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl. 17. The und of
claim 16, wherein R3 is ogen. ﬁ
N

(R .
S
0// %o Hib;

itia;

wherein:

s is from O to 4;

each R® is independently halo, Ci.-alkyl, Cii~haloalkyl, Ci.ez-
heteroalkyl, cyano, —S(0)—R®, —C(=O}-NR°R*, ~SO-NRR®, ~N(R}-C(=0)r-R",
or —=C(=0)-R®, where t is from 0 to 2, R®, Rb, R° and R? each independently is
hydrogen or C.i-alkyl, and R* is hydrogen, Ci.-alkyl, Ci.i-alkoxy or hydroxy;
and

Rdis as recited in claim 1.

20. The compound of claim 19, wherein s is from 0 to 2, and each R®is
independently halo, Cy.12-alkyl, Ciaz-alkoxy, or Ci.i-haloalkyl.

21. The compound of claim 19, wherein said compound is of the

formula ilia.



18, The compound of claim 16, wherein R3 is methyl. 19. The compound
of claim 1, wherein said compound is of formula llia or 111b: R3 NR3 C
S (Rh(%\N llia; 111b; wherein: s is from 0 to 4; each R6 is
independently halo, C,_,2-alkyl, C, 3fhaloalkyl, heteroalkyl, cyan,
-S(0)c-R", -C(=C)-NRRC, -SOz-NRR", -N(R)-C(=0)-R", or -C(=C)-R",
where t is from 0to 2, R", Rb, R and R(r) each mdependently IS hydrogen
02Z,. rallbgl camipRunsnidsi2 €, whein®® ialkustiogeRydroxy: and R3
is as recited in claim 1. 20. The compound of claim 19, wherein s is from 0
to 2, and each RO is_independently halo, C, ralkyl, C,. ,{alkoxy, or

3. rhaldisamrountaf Ham Al IRBLRIR TS Rimetlsaid compound is
of the formulailia. 39 22. The compound of claim 21, wherein R' is

h rog 23. The co nd I | [ b The
c%%poun For c'I'anué‘f{n he?é%oéfs %S‘\Qég 6%@1 Qn? \{% félo.
compound of claim 1, wherein said compound is selected from:

14B-Berrrngst drsfastainy ) RiRfEAEN8aid compound is selected from:
1- (5 Benzenesul onyI |ndan |- yI) yrroI|d|n -3-ylamine,
1-[5-(4-EréSragrzenandianiyndan b KRR RIS ne

1-[5-(2-Rlysdrenarnrsidfymhdadanytybymatidie-3-ylamine;
1o (3 e sat SR e e e Rerezine,
1-(7-BerzBnEtvarn-benzenesviiopsii-indanth ¥r-Pingraginerazine;
1-[5-(3-Chioro-benzenesulfonyl)-indan-1-ylj-piperazine;
1 -[5—(3-Chloro-benzenesulfonyl)—indan-1 -yl]-piperidin-4-ylamine;
1-(7-Benzenesulfonyi-1,2,3 4-tetrahydro-naphthalen-1-yl)-
piperazine; '
1-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yi}-
piperazine; ‘
1-[6-(4-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
yl}-piperazine;
1-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)- -
piperidin-4-ylamine; and
1-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl}-4-methyl-
piperazine.

26. A pharmaceutical composition comprising an effective amount of
the compound of claim 1 in admixture with a pharmaceutically acceptable
carrier.

27. Use of a compound of formula | according to claim 1 for the .
preparation of a medicament useful for treating a central nervous system
disease state.

28. The use according fo claim 27, wherein the central nervous system
disease state is selected from psychoses, schizophrenia, manic depressions,



1-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yi)- piperazine;
1-[6-(4-Fluoro-benzenesulfonyl)-1,2, 3,4-tetrahydro-naphthalen-I-
yl]-piperazine; 1-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-
piperidin-4-ylamine; and 40
1-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-4-methyl-
. piperazine. 26. A pharmaceutical composition comprjsing gn effectiyve
neurgigigalof Q@Qﬁ%ouﬁéﬁﬁ?%imqsfﬁrgﬁfﬁixtﬁgﬁﬁﬂ?ﬁ p ﬁ? ssong;er,

gceu ICa

ParidsseRiainamsEcarayolisphid daterapeuiedasidorinhelmecsrdingasesidiond
| for the preparaign of a medicament useful for treating a central nervous
“PtaéS%féﬁ?'é)E'é%% s%a"fg.t'gg.w séoﬁgéaa%%ording to claim 27, wherein the
central nervous system disease state is selected from psychoses,
SCRYZOPRERiaMANIG ABRIRRS ISR UIORBERIRIgOfd eEimeMdey  the
disorders, attention deficit disorder, Parkinson's disease,g’nééoéro'phi% th
preparatipaci®losk, AMainamentisuse iold] JrRaigisSaASAE" © ©
gaswﬁﬁ@g;ﬁglsﬁggase. 29. Use of a compound of formula | according to
claim 1 for the preparation of a medicament useful for treating a disorder
of the gastrointestinal tract.



