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DERIVATIVES AND USES THEREOF IN THE TREATMENT OF CNS
DISORDERS . This invention relates to the following substituted chroman
VORMERIS%f formula 1, and associated compositions, usBSFEPEBTFHI361
the preparation of medicaments useful ast therapeutic agents, and

methods of preparation thereof: R)m Rz R3 ArS(O)yPR O1I; 5ora

phar acs:e%ig lly acceptable salt thereof, wherein: misfrom 0to3; pis

from Igé—gé%ﬁ, ,1or2; 10 Ar is optionally substituted aryl or optionally
substituted 5- or 6- membered heteroaryl; each Rl is independently halo,
CldzalkylpGit-halealkpGikd? heteralkyl oy ane: »5h0Q) oR'cns p1sorDERS
-C(=0)-NRR’, -SO.-NR"R’", -N(R5)-C(=0)-R", -C(=0)N(R)-, or -C(=0)-R",
where tis from O to 2; R, Rb, R, Rd and R’ each independently is
hydrogen;tffg‘ema%.mﬁ?teii Tﬁfgﬂswawﬁ}w hEGRAN SORRATREGE offgrmula
is Rs Raxiss@eigredRmpetidons o, RacoRfor IS prspeREcaatnedicaments useful as
indepenteathicsgaydr agbmndaidddsiZeatotioaQtkrézodind R8 each

independently is hydrogen or C1-12-alkyl Qr R7 and R8 together with the
nitrogen to which they are attached may fpriff a 4¢to 6-membered ring

that optionally includes an additional hetefoatom gelegted from O, N and

S, or one of R2 and R8 and onéoER% 3 : that with the atoms to
which they are attached may form a 4-to ertbered rlipg that optionally
incsludes ar&r%dq‘itional hetq{oatom ﬁ?lsgﬁtﬁd fr%m 250, Nand S; and
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wherein:

I

misfrom0to3;
pisfrom 1to 3
qis0,lor2;
10 Ar is optionally substituted aryl or optionally substituted 5- or 6- membered
heteroaryl;
each R' is independently halo, C;.12-alkyl, C;_iz2-haloalkyl, Cy.12-heteroalkyl,
cyano, ~$(0)¢-R?, ~C(=0)-NRR, ~S0,-NR'R, -N(R)}-C(=0)-R’, ~C(=OIN(RY)-, or
~C(=0)-R", where t is from 0 to 2; R, R®, R, R? and R® each independently is hydrogen,
15 Cipalkyl, Ciaz-alkoxy or hydroxy;
R?
]
).{X - N-.,Ra
Ris R A
X is -O- or ~NR’+
nis2or3;
R, R4, RS and R® each independently is hydrogen or Cy.j;-alkyl;
20 R” and R® each independently is hydrogen or C 112-alkyl, or R and R®

together with the nitrogen to which they are attached may form a 4-to 6-membered ring

H

that optionally includes an additional heteroatom selected from Q, N and S, or one of R’

and R® and one of R® and R® together with the atoms to which they are attached may form

a 4-to 6-membered ring that optionally includes an additional heteroatom selected from
25 O, Nand §;and
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VB/11.11.2005 WO 2006/066756 PCT/EP2005/013361 -2 R9 is hydrogen
or C1. 2-alkyl, or when R' is hydrogen or methyl, R9 together with R8 and
the atoms to which they are attached may form a 6-membered ring. The
BEhpetasof the invention have selective affinity for 5-HT PEEEREIES/013361
including the 5-HT6 the 5-HT2A receptor,Zor both, and as such are

expected to bg useful 5 in the treatment of cer ;al NS disorders.syeh as
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benzodiazepines, schizophrenia, and also disorders associated with spinal trauma and/or

18€3a8e,

head injury such as hydrocephalus. Such compounds are also expected to be of use in the
treatment of certain gastrointestinal (GI) disorders'such as functional bowel disorder.

30 See for example, B.L. Roth et al,, J. Pharmacol. Exp. Ther., 1994, 268, pages 1403-14120,
D. R. Sibley et al., Mol. Pharmacol., 1993, 43, 320-327, A.J. Sleight et al,,
Neurotransmission, 1995, 11, 1-5, and A. J. Sleight et al,, Serotonin ID Research Alert,
1997, 2(3), 115-8.

While some 5-HT6 and 5-HT2A modulators have been disclosed, there continues

35  to be a need for compounds that are useful for modulating the 5-HT6 receptor, the 5-
HT2A receptor, or both.



While some 5-HT6 and 5-HT2A modulators have been disclosed, there
continues 35 to be a need for compounds that are useful for modulating
the 5-HT6 receptor, the 5- HT2A receptor, or both. 3 The present
disclosure provides substituted gginolinone compounds, associated
compositions, uses thereof in the preparation of a medicament useful for
a use thereof as therapeutic agents, and methods of preparation thereof.

In specific embodiments the present disclosure provides
piperazinyl-substituted quinolinone compounds and associated ‘
ThShathTaGRhtICHIPCORPTSitiGRST ARt usEY fiteretiin tHE* Préparafiorr Giy nds
adnedicament useful in the treatment efcentral nervaus system-ENS) of -

diseases and gstrointestipal tract disorders. Accarding to g first aspect,
metﬁje‘%aefﬁesnﬁrobl%%dﬂa coripound of, “formula I:°R )M R 214" Ar-S(8jo Ra &
nd@Hpder aipharmaceuticallyraceeptable sajtthicteof ewheteinnm isfrom:Q:tent
3;_pis from | to 3; gisQ,1or2; .Ar is optignally substituted aryl or optionally .
‘SbStiutect 5. o1 B-mBribared KetercaryT :2ach AL is.indopendently alo, ™
asBt<iRtalkylCpiRzhalobtkyl, Clrr2HatervalkylardyaneesS(ORRaf in the
pr (aZIQQ_ngbB;E’ _§QH>!B:'2&H1§MR®S_%59)-B;’ -&(EZO‘QMBQ()GSQQ" of central
-C(=0)-R’, where tis from 0 to 2, Ra, Rb, R, Rd and Reach independently
- NGEHYErGYER SCH B Al SO 1 SER-AIREXY O RYdrERYE R 1 N R Y S R8s -
RsR6 Xis 'Qécgzrrd}!gc_?';to a first aspect, there is provided a compound ofj

1
formula I: R, R?

Ar=5(0);

or a pharmaceutically acceptable salt theteof,
wherein: '
mis from 0 to 3;
pisfrom 1to 3;
qis0,1o0r2;
Az is optionally substituted aryl or optionally substituted 5- or 6~-membered
heteroaryl; | : .
.cach R!is.independently.halo, Cy.15-alkyl, C,_j2-haloalky], Ci.12-heteroalkyl,
cyano, ~S(0)R?, ~C(=0)-NRR®, ~SO-NR°R’, ~N(RYH-C(=0)-R¢, —C(=O0)N(RY-, or
~C(=0)-R", where tis from 0 to 2, R% R®, R, R® and R® each independently is hydrogen,
Ci.iz-alkyl, C;.jz-alkoxy or hydroxy;

RT
!
),{IX ) - :I\RB
Ris R R
Xis-O-or —NRg-;
nis Z or 3;

R, RY, R® and R® each independently is hydrogen or Cy.1z-alkyl;

R’ and R¥ each independently is hydrogen or Craz-alkyl, or R and R®
together with the nitro gen to which they are attached may form a 4-to- 6-membered ring
that optionally includes an additional heteroatom selected from O, N and S, or one of R’
and R? and one of R® and R® togethef with the atoms to which they are attached may form

a 4-to 6-membered ring that optionally includes an additional heteroatom selected from
O, Nand §; and



nis 2 or 3; R3, R4, R5 and R6 each independently is hydrogen or
Ci_12-alkyl; R7 and R$' each independently is hydrogen or C142-alkyl, or
R'and R8 together with the nitrogen to which they are attached may form
a 4-to- 6-membered ring that optionally includes an additional heteroatom
selected from 0, N and S, or one offR' and R8 and one of R5 and R6
together with the atoms to which they are attached may form a 4-to
6-membered ring that optionally includes an additional heteroatom

selected from 10, RnaRd33- RYSHNHATRN OF Ao Rl oA VRS o ey
R is ycieqen gL methyl, Reeasther with R pnd the atoms (o whice they
are attached may form a 6:membeted: fing. AcLardMg b srbrgd rins-
aspegtdhesenig previded a phasmacedticalbeompesition comprising,af.q -
heffective amount of the compound as defined above in admixture with a

P AR AEeTTdally “AREEptabie CATHRTAbrdifg fF Athird aspict therefis the

cqrevided ause«fia-compound as definedabevedn-the preparation.of aca11y

_ medticg?ent useful for treating a central nervous system disease state

acc E Carrlier, . . . . .
sefected from psychoses, schizophrenia, manic depressions, neurological
disorders, memory disorders, attention deficit disorder, Parkinson's

diseaz§cec Qﬁxgtr%ghic Ia,;[gral sclerosi% A%Qeimer's disease, food uptake
disorders, and Huntington's disease. According to a f%ﬁ?t‘ﬁ%%%eét, \’%éareolg &
cyRided=z udefdfad colmpeund dsdefinetkaboverindhempreparatiomof @aseful

sdnedicament useful for treating gastrgintesting] disorders, All publicatigns,
cited in this disclosure are incorporated herein by reference in their.
PERHRNGS Urielbrsfieinise stated ctriersiRARIrG ferms wsed §a this disorders,

meﬁﬂwcail%%mmggingﬁt@;@@@%@@ii@{‘caﬂﬂ g@'&@?ﬂ h@é%]ﬂi'gsgﬁﬁgitigp§ease,
given below. It must be noted that, as used in the specification and the
THShERtR cldifiS the sRgTETTofms "% & ant "the*stede phdraliptake
darefemats uplessithe contextcleasly-dictates otherwise. "Agonist” refers to
a compound that enhances the activity of another compound or receptor
site. "Alkyl" means the monovalent Linear or branched saturated
hydraocarbotimoiety, cofisisting sotelytof carbon and bydrogen alomss of a
having.from one. to twelve carbon atoms. "Lower alkyl"refers to an alkyl
i £ by T ; t 3
““group of one to six carbon atoms f‘l%.?“’&%@%@).o & medicament useful
for treating gastrointestinal disorders. ‘
All publications cited in this disclosure are incorporéted herein by reference in their .
entirety. : '

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 specification and the appended claims, the singular forms “a”, “an,” and “the”
include plural referents unless the context clearly dictates otherwise,

“Agonist” refers to a compound that enhances the activity of mother compound or
receptor site.

“Allyl” means.the monovalent linear or branched saturated hydrocarbon moiety,
consisting solely of carbon and hydrogen atoms, having from one to twelve carbon atorms.
“Lower alkyl™ refers to an alkyl group of one to six carbon atoms (ie., "Cig-alkyl™).
Examples of alkyl groups include, but are not limited to, methyl, ethyl, propyl, isopropyl,
isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl, dodecyl, as well as those groups
which are fllustrated in the examples of compounds of the invention hereinaftef;

“Alkcylené” means a linear saturated divalent hydrocarbon radical of one to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six carbon
atoms, e.g,, methylene, ethylene, 2,2-dimethylethylene, propylene, Z-methylpropylene,
butylene, pentylene, as well as those groups which are llustrated in the examples of

compounds of the invention hereinafter.



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

propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl,

dodecyl, as well as those groups which are illustrated in the examples of
compounds of the invention hereinafter. "Alkylene" means a linear

saturated divalent hydrocarbon radidal of one to six carbon atoms or a
branched saturated divalent hydrocarbon radical of three to six carbon

atoms, e.g., methylene ethylene, 2,2-dimethylethylene, propylene,
2-methylphdispiees” megrendnpaiytetvsaad diedleas hibsegbonpstivtlichitwo to six

are dHtlﬁiFai&ﬂﬁB dh@ e %a RS Rk EANapALAE SRS HRVERERN Beiginafiel carbon
3b aérggn)é m ans adﬁeaﬁug u({ate%rlv len ‘étengdrocarb n radical
ca r

of two to SI o ato sora ated aivarntmk %arbon
SPadicarat é‘épfé‘léﬁiléé?%ﬁﬂéﬂﬁnﬁn@@kéﬁaéw@ﬁé @@qg@m which are |

2, 24tlimethyl éthie plensplps op enylene, 30 2o etfedprepenyiene:.
butenyle“&m@%&‘%&dﬁ@?gﬁ%}é"e&ﬁs‘m&%ﬁ] g{(ﬁ%ﬁfg Tas I&Q‘iqi\ kIHUStr%txeagn”}es of

the amples of co pggnds of the jnvention et
ORISR FEL g B Baﬂﬁé‘&%é?éihwxehﬂbgserr@mmws well as

moféwes grolpdevhindt areilhotlineited the; avethdxyofethopyyishpraboxy:@Son
awelhasithase groups which are illustrated in the examples of compounds

of the inventign 3 her fter, each R in ndently is hydrogen or alkyl
as definea%ekrelrﬁ? %@?@%’6%3%%6 ?66%%?%%%@“"—'4 :
"Aminoalkyl" means a group -R-R' wherein R' is amino and R is alkylene
as defined herein. "Aminoalkyl" includes aminomethyl, aminoethyl,
[-aminopropyl, 2- aminopropyl, and the like. The amino-moiety of
"aminoalkyl" may be substituted once or twice with alkyl to provide
"alkylaminoallryl" and "dialkylaminoalkyl" respectively. 5 "Alkylaminoalkyl"
includes methylaminomethyl, methylaminoethyl, methylaminopropyl,
ethylaminoethyl and the like. "Dialkylaininoalkyl" includes
dimethylaminomethyl, dimethylaminoethyl, dimethylaminopropyl,
N-methyl-N-ethylaminoethyl, as well as those groups which are illustrated
in the examples of compounds of the invention hereinafter. to
"Antagonist” refers to a compound that diminishes or prevents the action
of another compound or receptor site. "Aryl" means a monovalent cyclic
aromatic hydrocarbon moiety consisting of a mono-, bi- or tricyclic
aromatic ring. The aryl group can be optionally substituted as defined
herein. Examples of aryl moieties include, but are not limited to, phenyl,
15 naphthyl, naphthalenyl, phenanthryl, fluorenyl, indenyl, pentalenyl,
azulenyl,



oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl,

diphenylsulfidyl, diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl,

benzofuranyl, benzodioxylyl, benzopyranyl, benzoxazinyl,

Yenoxasinsnyl, benzopiperadinyl, benzopiperazinyl, benzdiSERdNA13361
benzomorpholinyl, methylenedioxyphenyl ethylenedioxyphenyl, as 20 well

as those groups which are illustrated in the examples of compo gﬁjs of the
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are illustrated in the examples of compounds of the invention hereinafter are examples of
arylatkyl. .

30 . “Cycloalkyl” means a saturated carbocyclic moiety consisting of mono- or bicyclic.
rings. Cycloalkyl can optionally be substituted with one or more substituents, wherein
each substituent is independently hydroxy, alkyl, alkoxy, halo, haloalkyl, amino,
monoalkylamino, or dialkylamino, unless otherwise specifically indicated. Examples of
cycloalkyl moieties include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl,

35 cyclohexyl, cycloheptyl, and the like, including partially unsaturated derivatives thereof
such as cyclohexenyl, cyclopentenyl; as well as those groups which are illustrated in the

examples of compounds of the invention hereinafter.



hydroxymethylethyl, 2,3-dihydroxypropyl, 1-hydroxymethylethyl,
3-hydroxybutyl, 2,3- dihydroxybutyl, 2-hydroxy-1-methylpropyl,
2-aminoethyl, 3-aminopropyl, 2 1s methylsulfonylethyl,

WD HOs0HGRy Imethyl, aminosulfonylethyl, aminosulfonylpro®@I/EP2005/013361
methylaminosulfonylmethyl, methylaminosulfonylethyl,
methylaminosulfonylpropyl, as well as those groups which are illustrated
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the exam %es of compounds of thé, invention hereinafter. The term

AR HARER A O ELLRGR NN BE AN TETaF (e STBOstuano™
fluardeatbddrorbifo Moo s, iddas B iHmpaligatamsminakyvid d@rmmmﬁwg that
in vmmgaﬁr@ﬁmgf&%y@r@g@c@rb@ls,m@ﬁemm@@%@ withrsame eingiffereRdteroaryl
halogen. }%/ Iar E ls!’% tlustel Cluge%%le%_flze%%ﬂ E%aHZ E%f hce:tHr%gtﬁlrx’\amehes
perfit&roalkyt GSe grotips which are illustrated
the iegardpley etecrmbmﬁqééo@ﬂméam&%ﬁq%émaﬂ@w thiazolyl, isothiazolyl,

25H e&%@w@l?@miwamsﬂ@?ﬁzﬁaﬁu ratediingradueiesiy, abigpstnyh duianglapyrnyl,
s NBB‘ '}':yq'ir dN n_ﬁ l%acﬂgy heﬁ%ﬂ@'%&éﬂg ﬁqﬁﬁﬁ}tp E{Ei%liﬁklf)/ §ddGinolinyl,
e benzofuryl, benzothiophenyl, benzothiopyranyl, benzimidazolyl, benzooxazolyl,

benzooxadiazolyl, benzothiazolyl, benzothiadiazolyl, benzopyranyl, indolyl, iseindolyl,
triazolyl, triazinyl, quinoxalinyl, purinyl, quinazolinyl, quinolizinyl, naphthyridinyl,

- 30 pteridinyl, carbazolyl, azepinyl, diazepinyl, acridinyl and the like, including partially
hydrogenated derivatives thereof. The aforementioned heteroaryl moieties may be
partially saturated. Thus, "heteroaryl” includes "imidazolinyl", tetrahydropyrimidinyl” as

" well as those groups which are illustrated in the examples of cornpounds of the invention
hereinafter. - '

35 “Heteroarylene” means a divalent heteroaryl radical wherein heteroaryl is as

defined herein. "Heteroarylene” may be optionally substituted as defined herein.



"Heterocyclyl" means a monovalent saturated moiety, consisting of one to

three rings, incorporating one, two, or three or four heteroatoms (chosen

from nitrogen, oxygen or sulfur). The heterocyclyl ring may be optionally

Woieiteddas defined herein. Examples of heterocyclyl moR&RERHERI&361

but are not limited to, piperidinyl, piperaziayl, 15 homopiperazinyl,

azeplnyl pyrrolidinyl, pyrazolidinyl, imidazolinyl, |m|dazoI|d|nyI ﬁ/rldln yl,
oyireingIyiexelABHtidGH, fansroRnyRabisRBIRAYE dMEsBRdhEL 2 those groups
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invention hereinafter, |n Iudlr;ﬁ"i rtially, unsatur erivatives Hle?reof
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Wlth one to&% c?ﬁll‘éz |tuents refera (ﬁ/_no e.or tW bstltuents selected

Vol h ecrf?c 0a aE§I eroﬁk)rlll cfro al 1, halo, nitro,
cyano, ﬁwtmdmowwwkmF?éu?ﬁ@ﬁ@ncaﬁtma?ﬁmmg of one to three

ﬁ' gl!fgdanu | balaalyd, h%?lafkm% nﬁlleﬁﬁfﬂ%@tbaﬁﬁﬂc(hﬂ@aﬁér&nsﬁfmgen, .
a 0 e |
B e e e
is WWW%RWW%&WF“%GB%WW%}% %ﬁ@w@%ﬂy . giperazinyl,
15-(GRBoppaMaReinlie s molsdaryintegesl iitonyl, Grvil; dRhpinthRla gl inyl,
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e
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1‘16‘\7?:}} aBEOEE f@ﬁ]’Z%@iﬁﬂfﬁ’ e“’fmil_gé?ﬁ%ﬂ group”
ma&tﬁﬁmlghdugivhﬂmzhélmadmgl denvesrodyiaiyvhstbedaederwbithirshigrofuryl,
Sy'gtﬂiﬁﬁfo C@@H}tﬁ%{»ﬁx za&@mmﬁbgrgummmlﬁsun@iﬁag, t
SUSIUIO m of Jeaving groyps include; bu
20, eﬂHm gi #gcrgae%j umg‘lm r, h Jn 81 Li Bl gcg'oqumohnyl

e-or esu OX such

mefmméumwm)éthﬁﬂ’fé%Gﬁmmyugstm@ﬁﬁﬁmﬂustmted in the examples of

bepzenrsutioBylaxyntesiitoxyerid taichyladyndihatahosphinaytbdstivatives
optlgnall¥ substituted benzyloxy, isopropyloxy, acyloxy, as well as those

groups SWhich are illustrated in the examples of compounds of the

inventior Qi sk atemisshid 25H0TEee R it dRter BRESKhith a
24argeitcl by epalcttkyb oiritletdmdcpdyidreaot imited, [eagohestr amrhgonist,
an%é&?d%ﬁyﬁ}ggiﬂ%ﬁgﬁ%'substituted independently with one to four substituents,
preferably one or two substituents selected from alkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, hydroxyalkyl, halo, nitro, cyano, hydroxy, alkoxy, aminoe, acylamino, mono-
alkylamino, di-alkylamino, haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is
30  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”) n—CONRaRb {where nis an integer
from 0 to 5, R” and R” are independently hydrogen or alkyl, and R# and Rb are,

independently of each other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or
35 phenylalkyl.



10 "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
PELbHEH 56 73Disease state” means any disease, condition, sYRHEERTIHP13361
indication. "Inert organic solvent" or "inert’selvent” means the solvent is

inert under the 15 conditions of the reaction being described in . )
conjunclibrrthrerawith, MeINERg SR AT NS THERRS fOTtSRIRELLY associated with
acetoniyile;detmbydeahuaniii, Nedimatbylformramidéplatdiefender substitution
melhee Lo Ckdehioomelans, I AeIANR AV SHE! o, halogen,
ethy aceta?e, acetone, met ﬁ ethyl Ketone, methanol, ethanal, propanol,
isoptepanel sl sutinslogiothes ﬁ%%ﬁﬁ‘é?‘&iowé%sﬂg?d?é%wg%’%

avhighv arelify statetkdnl ihe Bxpepids:@Oaof chimptumyddiof opbdspentphxy.

he%ﬂ%ﬁ%{¥ Eﬂﬂﬁﬁﬁt?@ggﬁg{%iﬁ E%W@%ﬁ%@i%&@ﬁ a4 8Rsd s whicix are

reactions of the present invention are,iner . 'E’har ceutically
acclpitpies %%ﬁﬁ’&%"\ﬁ/ﬂ%ﬁﬁpﬁgﬁfiﬁﬁ% FRERG™ eﬁ?fggge ceutical
. compositindhiati€’ genesally Jafelatbat iojinariditataeebidlbglotiraions
othgrwise ynogsirable.ard iBcludssidhatubich, imacremtahle Janatasnary

as well 3s 25 hugpan pharmaceutical yse. *Pharmaceutically acgeptable
Salts" of Q@Bﬁiﬁg]u?fd PRE]AY gal%e%ﬁglfﬁ St SR SR

are” pharmaceu |cz§ﬁy accgp%bf’eﬁ
as definesnsrainy dudtbest musEeys td dusiversrpRtIcaBeealat vy where
of the pangn-campnde. Sualsalisineluee inoitiarition seits formed -
with inorganic acjds.such as hydrochloric ;30 acj o | id,
sulfuric é%:s:g N ar?ﬁrsl{ca 'é;lcl%ll,e P Sg?sn h%?% acid ng%(f %%Eé?%r%%%gaﬁv%ﬁh
organic abieE stEeRiasoREBlcoACI B ERB SRR ALl Blr HofE under the

1 camphassHioTit et iserg) dcatizrba iboie atid thfumdrieiadidiing for
glucoheptonic acid, ic.agl |6 RG ISk Ol 0Qle. BGithvif ide,
hyd%&rﬁﬁfaebﬁglggnagbl%{,g%gIﬁ?%)%%&iﬁ%i%ﬁﬁggcd actic acid. 3%“2%5 -
iR R RGeS R B R RESHSEATBRTE: dEg cther by
mueeniteacidicdaaptihaltntheifonicatidipsofienit auitesdlisplcopeigl tert-
288%{%%6@1_?&%0@?:@ | %%%, %’W&‘H% %%Qé%?&éﬁ%zﬁfl%ﬁﬂﬁ@fﬁé@ WQRe examples

56 P P2005/013361 -8 acid, as well.as,those groups

S PR AT RS AR R RF oo R e o Ay te sovents

hererdfie thoresaienforftelnitsent Y ediaeaseitsH pHaselt in the parent

compourghgithetisireplacesyle’meakitn: elgchdnalialimetphiong an :
alkaline ealh; 3100 21 AR AR 0 PLECHSINAIES W HER AU Rty nor
mor%anlcabase. cce% aole organiC bases include diethanolamine,
ethaHesEip B fgsirable and inclades that which is acceptable for veterinary as well as

25 human pharmaceutical use.

“Pharmaceutically acceptable salts” of a compound means salts that are
pharmaceutically acceptable, as defined herein, and that possess the desired
pharmacological activity of the parent compound. Such salts include:

acid addition salts formed with inorganic acids such as hydrochloric
30 acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the
like; or formed with organic acids such as acetic acid, benzenesulfonic
acid, benzoic, camphorsulfonic add, citric acid, ethanesulfonic acid,
fumaric acid, glucoheptonic acid, gluconic acid, glutamic acid, glycolic
acid, hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid, lactic acid,
35 maleic acid, malic acid, malonic acid, mandelic acid, methanesulfonic
acid, muconic acid, 2-naphthalenesulfonic acid, propienic acid, salicylic

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



methylglucamine, triethanolamine, tromethamine, as well as those groups
which are illustrated in the examples of compounds of the invention
hereinafter. Acceptable inorganic bases include aluminum hydroxide, 10
B 9gehioxide, potassium hydroxide, sodium carbonate BREERZENSH3361
hydroxide. The preferred pharmaceuticalyg acceptable salts are the salts
formed from acetic acid, hydrochloric acid, sulphuric acid,

methanesulfoniecdids wellekthaselzionpsphihiceradigsratedrie heiganpies of

acid, sodium, petassivimdeafeiiehweinttraingdnagaesium. 15 It should be
understood that all refe1

ences to pharmaceuti I
include solvent additi%n%g?ﬁligﬁ%gtae% %?%r@t%“f rrﬁ?‘t&%%r%%%%ﬁt%?mnd
defined herein, afTassaphecetny amsibioRats THeatkii@eiteonray < Aae carth
5'prodrug", whichanaythe ubeshnterthangeshiiereirithraferganimnyr inorganic
compound whicllgleases, A0 AR PAED! LG ARERLANGHS DU bfine, N-
20 vivo when such prodrtg is administered to a mammaljan subé ct.

Prodrugs of a cdﬁ?b%ﬁﬂ%ﬂcﬁmﬁﬁﬂl%ﬂla&%aﬁ%‘ﬁa?@&“%?%ﬁﬁﬁﬂﬁ gﬁétg?se Eroups
more functional ghotlp{s) ipresend in theasempeurfdohformdiaf thesuamizon

way that the mogjfigaliaB(Smay:s. Cleavast Mdvaindeloaseiie RpRRtde,
compound. Prodrugs include cé)rg}f%ounds q_}‘ iS_frjrm la I(Yyhereilq)g hydrr?a%dium

1%mino, or sulfhyEH§t PACEoRBEIRE SY ESIGIA958 25 Bohded 10
any group that rhagrbeidteaved in vivo to regenerate the free hydroxyl,
gmino, %@#&fgﬁ%@d ﬂ(%ﬂad’&ﬁﬁﬁﬁﬁ\i&ié’ptﬁﬂ?mﬁﬁe&i@&gf Hesiatiis acetic
ut are pot limited to,. esters (e.q.,.gcetate, formate, a nzoat .
oo oA A A AR SIEn ARG £ RAGEIRE phosphoric
funatidnargrouasidirrietastlinedieni iRl ek AfRddr @ gium.

1 N-acetyl):NsMaapichidesese Sehiffbasasanstepaminoretaflpmiaptdle salts

functi@g@é gofﬁgﬁgmgfﬂ%g%ﬁ;ﬁ?@é&&&ﬁ%ﬁ &pgam%ﬁ%&?aﬁr%ﬁga@ afled

aldéh Je’ tunctional groups in compeunds of Formula’l, and ike, see
Buﬁ@éﬂj&afrﬁ?ﬁ&%ééfg%a%‘i@%dﬁfgs" pl-92, Elesevier, New York-Oxford
(1985), angt therikeyrRinigttive ruupiglt Wiricbevtinbegredphineanstey herein,
9rouR Wy %Elf&!ﬂ%%m Rlgcks LRSI SARIING IR AhRWliliaGtioRAbrmula Lin
compound such that ch_emé{c}gl reac#on can be 35 carged ok;tr Sﬁerlgcstg/f%ly

20t RRAESIEAFOBERS T RIARHTRERE T IR %aergﬁnéméglﬁ\)eeﬁtﬁon% Ve
assasigteunditif foimsiaithetiorarresdibiry difyianoprorassesivrehpnal group(s)
INVERLQN &I ¥HIRAME BRIt ESHNEL I PE Ioableginte aslive ditkagen gndigbe
oxygen atoms present in the WO 2006/066%56 PCT/EP / -
reaa%ﬁ’fasé Bor eox?rﬁedfgfeﬂ%eet%ﬁﬁ%g&gr% Pnocl){%grbt%gt%u g}%%ﬂpgéa%d r?iqt%é)dsz)rf

profectinds GroweeinrduderintatieanyBaBy R @R FeReTRE HheEFormula Lis
29r08BiIHQbREfieNgeHatamprbtedt ihel nitvogen aigmeagaihstitadediraplemino,
rea%gggﬁh%l%pﬁ %r%%%tr}%st]ig%&{%iﬁdﬁg%ples of prodrugs include, but are not limited to, .
esters (e.g:, acetate, formate, and benzoate derivatives), carbamates (e.g., N,N-
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
30 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.
“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
35 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 - -



Exemplary nitrogen protecting groups include, but are not limited to,
trifluoroacetyl, 5 acetamido, benzyl (Bn), benzyloxycarbonyl
(carbobenzyloxy, CBZ), p methoxybenzyloxycarbonyl,
MLRigreBBsZ§foxycarbonyl, tert-butoxycarbonyl (BOC), and tRETRE20PHELB6!
skilled in the art know how to choose a greup for the ease of removal and
for the ability to withstand the following reactions. "Solvates” means -
sokeerttaddifiorefermpbstHatteuntamrenper SteEREFFRIEFC BN B qgen protecting -

staighi mﬁﬁr&ml %H%&B%Y%@ieﬁ@lmﬁr?@m%m%ﬁ& grtepdéneydal to
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water with,one the ntn ee @j" d
f[{vxggﬁ?g xg'uarho (ﬁ LYY k g&%&gﬁaw fgﬁﬁﬁ% ?ﬂﬂ C), an

15 ste ination able to form one r more

iy clike St PG 4 A AT SROEAAE (REARS FROREmLal and
-anyomdaighgfdhetsantdalifstassgmeladig, but not limited to humans

non-hum @EW%&%E&E BRIENARAERSIBRALBS e’i‘tﬁ’x%?’s@éﬁgxmﬁi@@é/ or non

species; farm animals such as cattle horses s? ﬁg) e%oazt}%e ine;
a

1qjomestoRKHamRrSRts 85 PKEts > 885 oratory 20 amﬁ‘i’aﬁf fixed
incladingrabdefitslvsucmalsauits imhsecraﬁelilgmﬁ@aig‘@& Hries Fpraving a solvate. If the

F;%Br%ﬁ?mam @%?m?&m%e ,h*%g}aﬁ;\éevﬂﬁwtflmtﬁﬁr&t Ristishanehihelvate
e e ﬂ§: 200t Gehote glpaﬁjlcu 1(% §F&<ne or ore
% g rates (1)%

th@?ﬁ}?&dfl%’é Mount” means an amount of a compound that,

wherleuininiSeted s nossisbepbyentrighviisbdbe @%é&érq%afﬁ‘cﬁ%ﬂffa ar
1£ffeghsuchitsatmensmdivhiheetigeBnastaten Jioitherepgutically

effective.gmou E.I "é’é,';'lé’%r;}’ deﬁgnlg ling on the coMRAYRd, flseass ﬁ?%ember of

0
being trea edlect e severity or the disease treated, the age and relafive

heahh Brmaiatses RE oGS HRpToRiE RSSO WAL ch &
of t‘éﬁﬁnqﬁ@wﬂgzm@;ﬂmdpm setenodyypracidiofon anthdshecfactate Huases,

ter”h § %‘@%9@9}5&&&%@9&9&@&9@%@5@&@@/%{1 teieringdory
a 30 Ve ble incorporates by reference the br doad definition ﬁf hﬁ(vagxam les of
|

2%s Wéﬂ‘é’é AR PEd OIS PR AN RS N MIBSEHIRTAREY ARTiNtions
"Treatingiomiteatrhelebof adise isststhie rstacest By Bkevdhane eSUb} ect”

disegse sialenhe- a@éﬁﬁlﬁ@aﬁ@e@ﬂ@ﬁ' symptoms of the disease state not

to develq masube that may be exposed to Qr 35;13{3%5 %%m% h
* disease stRE B3 CE% SE: Sxpétience or display. s mptc?fa530 softhe

disedsanittiedne Mﬂ%v%lmm%rms%é@m%ta isRtiBGR greatment
zgje isersBssialette Taresing éhadby efbpthentmiuting 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.
The terms “those defined above” and “those defined herein” when referring to a
30 variable incorporates by reference the broad definition of the variable as well as preferred,
more preferred and most preferred definitions, ifany.
“Treating” or “treatment” of a disease state includes:
" (i) preventing the disease state, 1. causing the clinical symptoms of
‘the disease state not to develop in a subject that may be exposed to or
35 predisposed to the disease state, but does not yet experience or display
symptoms of the disease state.



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. 5 The terms "treating", "contacting” and "reacting"
WhightsdfesTing to a chemical reaction means adding or mixRgriaR39F/013361
more reagents under appropriate conditiqps to produce the indicated

and/or the desired product. It should be appreciated that the reaction

which produces the(ifididztetngribifclistaecdtsirdd- proguinatgdaetlopment of the
necessarily re&félafagé@woiffa{mmﬁa@%@mﬁmzof two reagents which .
were initially added, j,g., there to n]a Eg .or more |ng%rng§ggsllate %]C;QYOI_
are produced in ‘the(F‘H ture whichU f64dS 10 the formaf%n

indicated and/q;ﬁmemb@mraaepqmmhw@éﬁ@rﬁﬁtw Hb?ﬁéﬁé\éfﬁ?étﬁ@éd in

~ sthis Ap Dﬂ*&?@!&%éﬁ@@%@@’om&u&@ﬁg@&ﬂa MexcdnQ, avBeilsiRimitastituthernical

com ”%e“zee%n{%é m for the. ef%%'%‘ of IUPAR &‘X&m 9& rate conditions o
Cﬁé’lﬁt‘ﬁ’ %mlcalqu ctures ownnerein Wel' pare USIt]g

|s|3@§w§iem21@t¢éﬂnébéﬁh%fé%%/%aé\éﬁruﬁfgs Bpld by g thibibe
nitregren APRLINpiba siaitiuied heddimididichtaksthe predericeaphat necessarily

hydrogen. 1§ hﬁ’;‘% ﬁ understqod JP@H@&Q&QE’%HEEWJ%HQ%QH%dded e, there

encom asse e various iIsomers which m \'/ E)(JSt but
t;mately

10 2 5 ﬁﬂ%ﬁﬁé%f’%é‘i’#ﬁ@%ﬁ?&h‘}‘ﬁ B PIARATTHAR!
scopdobthe: mﬁsaﬁﬁnM@ﬁlmﬁﬁendmﬁMSWaﬂ@stand salts of

compoupds. of formula i RMBRE MR AR EPEIBRGh s Ris&l éh AUTONOM™
pharmace tically acceptable salt thereof, wherein: 25 mlsfrophﬂ%gés )plcemanc
frofdhr Beiish 1’6)%“%?‘??’8&%%5%@?% utea SR or optiona

sulstitatethtveteroaryl; each R' is independently halo, C1_12-alkyl,
1:C1-12-haloalkyh s@%c%grgﬁlﬁmﬁﬂ{éﬂens&e%' @fbpﬂ@!)l‘sﬁig 19B(SfsNRRR " Any open

-SO2-NRbR d)-C 0 R V88,8 indicates - -
froft %S’QPEfanée% ‘)Paéﬁg gge%ch ind éeélean ent y@% )r}(l:lrogésn n indicates
Cltmgfaﬁsync@m@;dm .or hydroxy; WO 2006/066756

PCTIEPRQA5H B36ddeAklood that the scope of this invention encompasses not only the

various isomers which may exist but also the various mixture of isomers which may be
20 formed. Furthermore, the scope of the present invention also encompasses solvates and

salts of compounds of formula I:

Ar-S(0);

ora pharmaceuticaﬂy acceptable sal‘g thereof,
wherein:
25 mis from 0 to 3;
pisfrom 1to 3;
qis0,1lor2;
Ar is optionally substituted aryl or optionally substituted heteroaryl;
each R! is independently halo, Cy.12-alkyl, Cy.12-haloalkyl, Ci.12-heteroatkyl,
30 cyano, -S(O)eR?, -C(=0)-NRR, -$0,-NR°RY, -N(R*)~C(=0)-R’, ~C(=O)N(R?)-, or -
C(=0)-R¢, where tis from 0 to 2, R, R% R, R? and R° each independently ishydrogen,
Cr12-alkyl, Cy_p2-alkoxy or hydroxy; :



aXN'R nR2isRaR6 Xis-O-or-NR9-; nis2or3; R3, R4, R5 and R6
each independently is hydrogen or Cl_12-alkyl; 5 R' and R8 each
independently is hydrogen or C1,12-alkyl, or R and R8 together with the
Wit 345 hich they are attached may form a 4-to 6-memBETEEF 013361
that optionally includes an additional hetenoatom selected from 0, N and
S, or one of R7 and R8 and one of R5 and R6 together with the atoms to
which they are attached m?ﬁ/ form a 4-to 6-membered ring that optionally
includes an additi Llaﬁmo@tom selected from to O,NandS;and R9 is
hydrogen or gl 12- +8r when R’ is hydrogen or methyl, R9 together
with R8 and ¥hésatoms to which they are attached may form a
6-memberedringOhveeN&i;embodiments of formula |, p is 2. In many
such embodijme pIS g, Is.2. In certain embodrments of formula I, Aris

optionally substityted phenyl. Prefer m |s orl |n ents of
formula I. In%nz%yRer‘?ﬂg)% %}r!‘ Ils)la‘% REROCT ’éér%‘g?'m
sembodiments; R8l&idach mdypb@@hlﬁé hﬁmfbf@éﬁl Py Gtheplgbler R and R®
em@gagﬂzm@ tﬁ%@ﬂtﬁfglérl’r@ Rhmam&gea?é layda&fafelﬁ%bl&smarhwo mrﬁaﬂraiencl;d ring
embodiments o ula n certain imept U 7
n &% WE@P{‘Q %‘égeér?ﬁearaé SR maﬁ%a e?emc % ma%/sg)qg R%gnor Bee of R

hydrdde mnmogﬁr@fReﬁﬁlléc%ﬁ ﬁQéﬁi@Wthﬁ]éleRH)@sﬁj?dﬁ‘Btjbﬁhéﬁ At gy form

Cl Af@ﬂ@yérﬂ%ﬁsmﬂ%ﬂ optiostill o o adidients) RitendtRE @leted from
gjﬁ-{ég alk , preferably methyl. In certain embodiments of formula I,
ah td

er with the nitrogen to which 25 they are attache
form 6- memtger*ééllfﬂﬁ@g% crtain i BHIERt é‘i‘]f‘éfi};?ﬂgf'é‘ Prﬁ‘éefg}g Ribgetter

hydragrhad dertainsnebokitentg o forchdd hdy fisimadfogentorahetiy|,
and R8 and ?n E?&@&Q&ﬁé/xmﬁ?&mgrs v 'ﬁblﬁaﬁy a8, @HB@BﬁQefﬁmﬂl@z
6-membered ring. In. many em uf s, of. the invepti S eni
compouRdEEHE SFIfh%de“r?ﬁEﬂé{ ﬁn!)r‘ﬁr R2° tr°§?@3) 8LAF5J ¥
15 Preferably, misOor 1in embochments of formula L.
In many embodiments of formula I, X is -NR’-.
In certain embodiments, R* and R* may both be hydrogen. In other such
embodiments, both R? and R* may be alkyl, preferably methyl.
In certain embodiments of formula [, nis 2.
20 In certain embodiments of formula T, nis 3
In certain embodiments, of formula I, R” and R® may both be hydrogen. In other
embodiments R” and R® is hydrogen and the other is C;.12-alkyl, preferably methyl. In
still other embodiments, R’ and R® are both Cy.12-alkyl, preferably methyl.
In certain embodiments of formula I, R” and R® together with the nitrogen to which
25 they are attached may form 6-membered ring.
In certain embodiments of formula I, R? is hydrogen.
In certain embodiments of formula I, R’ is hydrogen or methyl, and R® and R’
together with the atoms to which they are attached form a 6-membered ring.

In many embodiments of the invention the subject compounds are of the formula

30 I

Ar--S(O)q




II; WO 2006/066756 PCTIEP20051013361 12 wherein m, g, Ar, R', R2,
R3 and R4 are as defined herein. In certain embodiments of formula Il, q
is 2. In certain embodiments of formula II, Ar is optionally substituted
Proeitgh/oesiéferably, m is 0 or 1 in embodiments of formula | PSTRPAIHP13361
embodiments of formula Il, Xis -NR9-. Inxertain embodiments of formula
II, R3 and R4 may both be hydrogen. In other such embodiments, both

R3 andvéreraynbe £1 R2BIKR, préferaisigsdeingd hereidrtain embodiments

of formylacdhHiS R0 MEeRiailer espRariments2of formula Il, nis 3 10 In
certain embodiments, of formula 1l, R d R6 r In
oer GREBIETE APt Mot s Soraafi e et pgery,
preferaBlyfendthymiis Oseill lotherbadisent eAferRA4hd RS are both

- 5C1.12-alioda pyefarablnsaetlaybokimeds 13jiX enili@diments of formula |, R' and

R8 tog ghge%vgghe;an RIrogen, RISk rheY, AESAHACHRMBEY @M Ben. In other
6-membered ring. 15 In certain embodiments of formul%&gg};ﬁa’
methyl,

hyedpenbrdisemsberhBodrAdhte ot 16 Az Iy RPISF
and R8jandrRfh tafetiarendthfiieraidnis, roisvhich they are attached form a

6-membered [ing,ILa6HaIR SBAMIMeNts Rfshe invention the subject
compounds are mare . specifically of the foemula Ul: RAN- R10 nil | ~:
5 O O EAETTRHSHPO: DA R1ETY IR AL el e
Clerhheatiagbn@ R1 20 Rbilkyll- G311 20t sherashikyis Coyanliylpeefrbly methyl. In
CEBYNROR M NEEar NN S e U oo
-C(=0)-R’, where t.is from : 7 n e . .
indeper%&éﬁfﬁ?lféeﬂ’)}aoorélé%eﬁfts %ﬁl’f@ f}gl ?Lﬁfg{da%%iy %r%?t)gdro%&ft?ﬁénxt? which
R' theyl 4RSatiretad dufiferrHerapmiaeferialy, s is from 0 to 2 and R10 is
15_hal01 Cln]&ﬁiﬁy&%tﬁ&@{m{@fnﬁlglgﬁg_ is hydrogen. ) |
In certain embodiments of formula IT, R’ is hydrogen or methyl, and R® and R®
together with the atoms to which they are attached form a 6-membered ring,

In certain embodiments of the invention the subject compounds are more

specifically of the formula III:

7 a
R~ R
10

N
A,
R,

. L L
20 - .00 111
wherein:
s is from 0 to 4;
each R'® is independently halo, Cy.13-alkyl, Cy.12-hatoatkyl, Cy.12-heteroalkyl,
cyano, ~8(0)R’, ~C(=0)-NR°R’, ~$0;-NR°R, -N(R%)-C(=0)-R%, ~C(=0)N(R")-, or
25 ~C(=0)-R°, where tis from 0 to 2, R% R®, RS, R? and R® each independently is hydrogen,
Ci.12-alkyl, Cy.yz-alkoxy or hydroxy; and
X, R and R® are as defined herein.
Preferably, s is from 0 to 2 and R'%is halo, Cy.yz-alkyl, Ciop2-alkoxy or Cyyp-
haloalkyl. More preferably, s is 0 or 1 and R is flnoro or chloro.
30 In many embodiments of formula ITI, X is -NR’-,

In certain embodiments of formula III, n is 2.



haloalkyl. More preferably, s is 0 or 1 and R10 is fluoro or chloro. 30 In
many embodiments of formula Ill, X is -NR9-. In certain embodiments of
formula 1ll, nis 2. WO 2006/066756 PCT/EP2005/013361 -13 In certain
BiRBHMIAETS of formula lll, nis 3 In certain embodiments, of$&ARFEAASPEL3361
R5 and R6 may both be hydrogen. In other- embodiments R' and R8 is
hydrogen and the other is C142-alkyl, preferably methyl. In still other
embodhmtslwwﬂﬁm%@ﬁ@ﬁﬂ@bﬁb%mﬁ preferably methyl. s In -

certain grakeginasdaiions) kidin Ra andkR:taget hery it thehpitragen o other
Whlclg tgxerX a{e ttag%disrﬁ?r ggrp Jﬁ%rgﬁxeerﬁg@n allﬂ‘}"r\eg@f&ably methyi In

em 08 iIments o ormula en In_certain embodiments of

 forlimher sitigdigarsgdh are% i re e ERAHBF With the
5 ato ms tmh\eddiath mﬁyoaiﬁmumlﬁéﬂxfmmm 8 mediRerad tingyitd the ortgm to

dmepsclibanenanie subieeaompounds are more
speC| r{h)y

of the ormula V:R Sﬁé\‘ O IV; wherein: s is
from 0 # AeinbeBROR BRI Syatiet r;?‘héﬁS*Y RIS alkyl, C
C1.12-Haloatkid, Gibddieterofftarhulbaiiin g, iSkpirian @ OphRRR and R

'Sgéem%}l thk(ﬁi&]%@)ﬁ th (’Ir%(".lﬁc-)d f@fm@F@én%ermg tis
fromOto 2, R Rd and e eacthd élgols hJQ;{SQa

10Cc1-12- a{fﬁﬁrt@f ‘"ir? 8@6’9&% %’f,ﬂgﬁ fogan or mert%ln]ogo |
Prefeciishflysfstirdmm@uls PVand R10 is halo, Cl. |2 aIkyI C1-12-alkoxy or
C1.12- haloalkyl. More preferably, s is 0 or 1.and R1§ is fluoro or chloro.
Where any of R1, R2, R3, R4, R5, R6, R', R8, R9, RlLO Ra, Rb, R", Rd,

and R’ herein are alkyl or contain an alkyl moiety; C1.,2-alkyl is
preferably lower alkyl, i.e. Cl-6-alkyl, and more p efera ly Cl-4-alkyl. 25
Representative compounds in accordance with the ntion are shown in
Table 1 below. (R %
i 3 0O
/
O/ \:\O v
wherein:

s is from O to 4;

15 each R' is independently halo, Cy.1z2-alkyl, Ci.15-haloalkyl, Cy.1z-heteroalkyl,
cyano, —S(0)—R% ~C(=0)-NR°R’, ~SO,-NR'R’, -N(RY)-C(=0)-R*, ~C(=0)N(R%)-, or
~C{=0)-R%, where tis from 0 to 2, R, RY, R%, R? and R® each independently is hydrogen,
Cy.12-alkyl, Cy.12-alkoxy or hydroxy; and -

R’ is hydrogen or methyl.

20 Preferably, s is from 0 to 2 and R" is halo, Cy.1z2-alkyl, Cy.1z-alkoxy or Cyio-
haloalkyl. More preferably, sis 0 or 1 and R' is fluoro or chloro.

Where any of R}, R%, RS, R, RS RS R, RS, RO, RO, RY RY, RS, RY, and RE herein are

alkyl or contain an alkyl moiety, such Cy.jz-alkyl is preferably lower alkyl, i.. Cy.¢-alkyl,
.and more preferably C,4-alkyl.

25 Representative compounds in accordance with the invention are shown in Table 1

below.
TABLE 1

# Structure -~ | Name MP, °C or (M+H)




TABLE 1 # Structure Name MP, C or (M+H) WO 2006/066756
PCTILP2005/013361 -14- HN 1 1-(7-Benzenesulfonyl- 243.0-244.0 C
CN) chroman-4-yl)-piperazine (HC1 Salt) 0\ SO O 14, 2 JND

Y BEaHESUIfonyl- 154.1-153.2 C HN chroman-4-yl)-(2- (FETEEARY5/013361
piperidin-1-yl-ethyl)-amine SO O H3-34N-CH3 N'-(7-Benzenesulfonyl-
361 HN chroman-4-yl)-N.N dimethyl-ethane-1,2- o diamine.s.O_0

H3C.N.CH3 4 N'-(7-Benz nesulfanyl 376 HN chroman-4-y

meEyl -C
JEP20

1 dimethyl-propane-1,3- gi
benzenesulfonyl)-2,2-
CH3 WO 2006/066756

ll(me@&léstﬂ?o@iﬂuoro

B 550"

1)-N,N-
40%01849.0 °C

)i@g@ggﬁﬁ 10

(7-Benzenesulfonyl-

154.1-153.2 °C

benzenesulfonyl)-2,2-
dimethyl-chroman-4-yl]-

piperazine .

HN chroman-4-yl)-(2- (HCI 8alt)
piperidin-1-yl-ethyl)-amine
A
5o
(o
e
3 /r N-ch, N'-(7-Benzenesulfonyl- 361
HN chroman-4-yl}-N,N-
dimethyl-ethane-1,2-
A diamine
$ o
N\
A
H,E- CHs
4 N'-{7-Benzenesulfonyl- 376
. chroman-4-y1)-N,N-
dimethyl-propane-1,3-
o diamine
A\
SANE
o]
z
5 [ :] 1-[7-(3-Fluoro- 406




-15- HN 6/ 1-(7-Benzenesulfonyl-2,2- 388 N dimethyl-chroman-4-yl)
piperazine CH3\S\ O CH3 O CH3 7 CNm 1-[7-(3-Fluoro- 391
benzenesulfonyl)-chroman- N 4-yl] -4-methyl-piperazine FOS 10 O

MR N6aEI36 8 N'-[7-(3-Fluoro- 393 HN benzenesulfonyl)-chlriomianies/ 013361
4-yl]-N,N-dimethyl- F os | - 0 propane-1,3-diamine O/N 9 C]
1-[7-(4-Fluoro- 377 N benzenesulfonyf-chroman 4-yl]-piperazine \'S O o

E WO 2006/06675% PCTER2005/013361—16--CH-10-N-CH
N'-[7-(3-Fluoro- 379NHN~ benzenesulfonyl)-chroman-
Alyl]-N,N-dimethy[-ethdne F o" I| &7 Zeaehrsalfonyl-2,2- | 388
N dimethyl-chroman-4-yl)-
piperazine
% CH,
oo
*
N 1-[7-(3-Fluoro- 391
[ j benzenesulfonyl}-chroman-
‘ N ‘ . .
4-yl]-4-methyl-piperazine
2 /C(JU
ACANE
O
HC. O
J) N'-[7-(3-Fluoro- 393
AN benzenesulfonyl)-chroman-
4-y1]-N,N-dimethyl-
0
¢ Y o propane-1,3-diamine
o
H
N
[ ] 1-[7-(4-Fluoro- 377
N benzenesulfonyl)-chroman-
4-ylj-piperazine
0]
W
O
F




~ SO H 11 C/ 1-[7-(3-Fluoro- 377 N benzenesulfonyl)-chroman-
4-yl]-piperazine F OS O O H3C~N 12 [7-(3-Fluoro- 405 \V/~~NH
benzenesulfonyl)-chroman- ~ 4-yl)-(1-methyl-piperidin-Fg'~~".. / O
WOI3086iFdS0 TABLE 1 Another aspect of the invention provi§d&Eg2005/013361
composition comprising a therapeutically effective amount of at least one
compound of formula (I) and a pharmaceutically acceptable carrier. 5 Yet

anothreraspectofthe In\tﬂ'h‘tlon provides uses of the compagund of the
0inventlon in the prepar mof qm g}ﬁ% nt useful for treaglﬂg a central

nervous system (CNS disease|stat a su%ject The dis¢ase state may
camprise, for exampe, psychoseBenzenssaisprBishiemamfc ¢ epressions,
neurological dis rsy, memory disendsysi-atteatipgreitlefisit disorder,
Parkinson'§,digease, amyotroph chgtg{gfhﬁgéeroas Alzheimer's disease or
io| N ?q's disedse. Still andther aspect of the presentinvention
provi ses of the compound-pf the invention in the preparation of a
medicament useful for treating al disorder of the gastrointe stinal tract in a

subject-comprising-administering-to-the-subject-a—therape

“amount of a compound offormula (g WO 2006/066756 '

LIPCTIEP2005/013361 {17 Ahothieh-A&pédiiepifie present inyéhfion

provides a method for cing a:eﬁommlﬁodyb)ﬁ«thrmnda (). As

mentioned hereinabove, the invant %ﬂ { o-pyQvides methods for
a

preparing, metho rmaceutical compositions
comprising thg af entioged b compounds One such method is for

pra(fuo@gw\upo offormula e; R3 R4
o]

12 [7-(3-Fluoro- 405
benzenesulfonyl)-chroman-
4-yl}-(1-methyl-piperidin-

4-yl)-amine

10

TABLE 1

Another aspect of the invention provides a composition comprising a
therapentically effective amount of at least one compound of formula (I) and a
pharmaceutically acceptable carrier. '

Yet another aspect of the invention provides uses of the compound of the invention
in -the preparation of a medicament useful for treating a central nervous system (CNS)
disease state in a subject. The disease state may comprise, for example, psychoses,
schizophrenia, manic depressions, neurological disorders, memory disorders, attention
deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease or
Huntington’s disease.

still another aspect of the present invention provides uses of the compound of the
invention in the preparation of a medicament useful for treating a disorder of the
gastrointestinal tract in a subject comprising administering to the subjecta

therapeutically effective amount of a compound of formula (I).




RS nNw (R XR R3 P R4 O Ar-S(O)qge whereinm, p, q, Ar, X, R, R2,
R3, R4, R5, R6, R7 and R$ are as defined herein, the method

comprising: reacting a compound of formula c: (R") . CLF R4 10 (\R3
Weg@pesWith an alkylating agent of formula d HX IR n N REVEIR® WP 161
the compound of formulae. Compounds. g@f the present invention can also
be made by a variety of methods 15 depicted in the jllustrative synthetic
reactior scferegeshofheanesddsersbriondPrenstrh P natsisiR&hd

reagepis N8 dalRIepaning these compounds generally are either -

avalable fram commet ok supriers, Sy ST CHamIGR oo a5,

prepar nown td those skilled in the art fc .
prm@hl@#esfsiéirfgmh4@%@%%6@%8@@%%@%%5%%5%@8%“ '
s fOLQHGARIASYDHESIH MélRYISsIensoienna Marol 8o df Mokwhes 1-15;
Rodd's Chemistry of Carbon Compounds, EIse\gie&«Science Publishers,
1989, Volumes 1-5 and Supplementals; and O?%ic}ﬁeactions, Wiley &
Sons: New York, 2004, VolumesAt56. The foltoWity synthetic reaction
schemes are merely illustrative of sGme mettiods bR’which the
compounds of the present inventio resized, and various
modifications to these synthetic reag {&sran be made 25 and
will be suggested to one skilled in thé>&rt havihg referred to the disclosure
contained in this Application. W6§ 0U6/066756 PCT/ER2005/013361 -18
The starting materials g the iptegmedigteROfthe SAUEl JaARtrein,
schemes can be Féc%ate_ | and purified if desired using conventional
techniqiiesmiebRbREBtiF RSt

reacting a compound of formula ¢:

(R)),.. cl

Ar—-S(O),
10

I

with an alkylating agent of formula d

to the compound of formula .
Compounds of the present invention can also be made by a variety of methods
15 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

20 York, 1991, Volumes 1-£5; 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

illustrative 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

25 and wﬂl be suggested to one skilled in the art having referred to the disclosure contained

in this Application.



limited to, filtration, distillation, crystallization, chromatography, and the

like: Such materials can be characterized using conventional means,
including physical constants 5 and spectral data. Unless specified to the
BENPARPSEAES reactions described herein preferably are condGa{ERRHi§@&#361
an inert atmosphere at atmospheric presgre at a reaction temperature
range of from about -78 C to about 150 C, more preferably from about 0 C

to abouTht 26:Cpand wrods préfbedbigrmedizisnoEhie At tisBRsHrBoRYEIs can

anbighb:IAMREAkKE i1 &itkd abiapt 20:GBekiemaryhalancitlasigatesnot

one synthetic procedure, usable to prepare compounds._of the inventio
R ALHR O Sl e, s e i e Aol O AU S
Numiérods eyrthctiosdarissd 9SinganBEaioral fRamRe e udBamPEitE Rt
_:,usgqiigpe@{@pag@gjon of the subject compounds, and the procedure of
Scheme A is only. exemplary, 15 Specific ¢ - N fre
Schomd Ao Boaos L ey e %ﬁ%’%ﬁ?‘?ti%ﬁﬁff?%ﬁ‘%%l;m
OHORB-BpnLasjrITREEHIMRRNSTeH 2R IR LRI R CARSHARHGRP G atvre
a AL LEBASHO) PR3 1B ab (RN MUGhIRI P HeNHRy RArSIeMBI3R 3 about
Ra Alkylationa P R Ar-S(O) 0 c HX ;R.d 0 a R3jN,R Ar-S(%)q R 20
SCREERdimattprafordr ARt rem RERHE COIMPETRAE 46 YRRt CE BRA T
walcggog&gmm)b@_d b. Ketone compound may comprise, for example, an
arylsulfonyl dihydrobenzofuranone vﬂ\_/llghere is Zdandup %I an ar Isulforllﬁ/l d
chroman-hARRe Go1oY AHTFTE o6 REI S e MIAR A kAT (R povads
invetittie nvEatites pordingX atylsulforay RlghS B dickadyiS aingd {afacidhqrpin.
kelQRs GOMRPHAREMBYIRG SRR Hhis Elenidk eloReRaTaROURES & Rd)in

belgrg?)ggl;:iecgn%% t\ﬁécs)u ?é)ctG {:%IG}%Z)%% s,cz:i;lré ezgz%%égljig’esgf cl_l:lé?ne A is only exemplary.

15 ~Specific examplés 6f the procedure of Scheme A are provided in the following

Ry, OH
Step 1 r® Step 2
. , .
4 Reduction o R chlorination
b

Experimental section.

R") 0
[E;Cg%
0O

[2]

R
R
Ar—8(0), a Ar—3(Q),
3 4
gl
N
R") X7
Step 3 k! r?
B tmammeente e 5
Alkylation R4
HX R 4 g N
< i g
}?—N Ar=-5(0}) L4
37NN o 9
R R" R
20 ' ' ' SCHEME A

In step 1 of Scheme A, ketone compound a is reduced to give alcohol compound b.
Ketone compound may comprise, for example, an arylsulfonyl dihydrobenzofuranone
where q is 2 and p 1, 2n arylsulfonyl chroman where q is 2 and p is 2, or like ketone in
accordance with the invention. Corresponding, arylsulfanyl (q = 0) and arylsulfinyl (g =

25 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
HEhetheipdreatment of ketone compound a with sodium RESHPAPIEG 13361
under mild protic solvent conditions. 5 In géep 2, alcohol compound b is
subject to chlorination to provide nitrile chloro compound c. This reaction
maybéaobievbdigsingrbioni delerice dnpetifrorsaias ofukmantng such
copgifians, AR-pilcy iAo ERAcMISEAIREL AL R HGPoBlRY JRAGHER. OThe
compound d with chlorine cor%Pou d cé% iteldtcomp ng e Wl’l][ilcgll%@ b
cofﬁ%‘bﬁﬁ’r‘?& BRAOAAESTR AL SRS Wit TRET Ve Rtion- h Compound d'
X sodjubeb@shydNREndehaviddReokcaslvaefiruiiionse. Where one or both

s0f R ang, R@,areiyRkpasipsuiable prejactonanchAppreigesiade nitrile chloro

strategies may he employed in.this step..Many variatians on the ol
o GEBRRF S LR R B BER Sac I b ehg LRB HaLe Aofrelr
skiftdekint thedaronn certain embodiments where Xis 0, steps 2 and 3 15 .
may-bergplagedivith a6 alkatienrerciien Ny treatiognt efmpoyadudith

wit suitable aminoalk .IF lide, or a,heteroalkyl halide th M?a){n lali
SUBSHE A B R b oL AT e b e Lin

10instesredsnicarihahe ingspBentrdatempraadyl s MeQriaantieraRdiyes

1

o

requGNG copditionste shastyopfidéaampetnt eogpesifiniteimitscdoion and
producing compounds of fqrmula,l are. ribed in the 20 Examples
sec?%gﬁobefbov{\}.s%ﬁ%gé%srﬁnﬁ cltfr? S Hﬁffﬁ\?ﬁ%ﬁ% have selective affinity for.
5-HT red&osriarensdinghmer scrtrec e Sirme h eEeptstblr g bnor sty
suepratexp eaiackksllbeinshéulrin thedrdaimdndtheesaineCNSsdisorgersand 3

S_U%bﬁ_'_ePr%ré'fAQeS'@P&i%hdJﬁ%ﬁaﬁqﬁu_eH@gg%ﬁ IV RAG AN HRHEE YRR 2
manic dep _ssmn,fsyghoss, epileps ’Fz?lll;(fgr?sw% comp Iswewig[ fed 1o
distrdes s bRIdrs ohagRe NI AR AfPAtneE SR TaRFRN e Y
of eagnitive amanorirsiéepliisohdersafe duityg atis bettersasueh tastreated directly

a”%%&é&HHHA@a%ﬁeQQﬁﬁWem}r% RS AAihSiay pitRalicnAplGHd ¢.

hyperactivity disorder (ADHD), attention deficij .disorder (ADD
withdrawBFAB Gry RS EHER a%ftl?&&&%%, L

7 Late escribed in the
,nicotine an

2tbefizediplze pirtés) bdhiwophrenia, and also disorders associated with

2

spinal a3 2polaSorheeshiaiun ik ascyramphabis. Btchceptors
Comp 10S ar Xpe O pe oruse | e,lrea en | Hse
S e e Ry SR RO AR FERION QLeliah B uectu

érs such functiohal bowel disorder and” Irritable
bovrethsyimerioreet Aliser i frcbrosTeET IR coRTsBaMRIL UHitpreci fTaRiRgon's
wagiglater mined,hi¢medssesogairedprests e Hdws,iapilitreyiebheigues fopulsive

sdet%fs_f%a?%}g &%%éﬁ!@&?&&%%‘f LiD SOMBAURDS: b I e-RRHT S FeREntes Alve

the receptor in ra gand binding, FLIPR and f rictlonal gs%ag/_s .
ard e A ctesR v ders: feeding disorders such as anorexia, bulimia, and obesity, panic

attacks, akathisia, 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

30 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 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

35 compounds at the 5-HT6 receptor and the 5-HT2A receptor in radioligand binding,

FLIPR and functional assays are described below.



WO 2006/066756 PCT/EP2005/013361 -20 The present invention

includes pharmaceutical compositions comprising at least one compound

of the present invention, or an individual isomer, racemic or non-racemic
ReMEHE6mers or a pharmaceutically acceptable salt or $ETVEAR2005/013361
thereof, together with. at least one pharmaceutically acceptable carrier,

and optionally other therapeutic and/or 5 prophylactic ingredients. In

general Tirepcompourds of thdysesbatinverticohoamiiss Bemsrsprsa g deast
therapesticaily £5astive AmouRtRYANY-AhthelpRapiaddRoarsmk or non-racemic

administrati

ion for agents that serve.similar, ufilities. Suitable dos ether wi
o RS 1 LB oAb RSP 1190 o il fopether with
" prefekablpre gbapmp craiticalli persaingLisBieh aRTLPBienrl A6 ShstRs s and/or

gheﬁgmﬁmfiyg@gjégase to be treated, the age and relative health of the
subject, ihe.poteney ohilie, comeennqsed e oS AN bill fheredina

administration, the indication towards which the administration is directed,
or

andhgrensreteliisistis dm P REIeE Yrtia THEsaAr prat Rl oTRITTARARL
Onggehertinasyyskithintheiitof Stiedlindosigeh aigsase sypiithlelaifle mg daily;

ith - tay | ANES i UpOn numerous
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30 commensurate with the intended daily dosage range to be employed. The pharmaceutical
compositions 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.

35 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.
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Welissolving the active component in water and adding suitable colorants, flavors, -
stabilizers, and thickening agents. Aqueous suspensions can be prepared by dispersing
30 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 cosntain, in addition to the active component, colorants, flavors, -
stabilizers, buffers,' artificial and natural sweeteniers, dispersants, thickeners, solubilizing
35 agents, and the like. ‘
The compounds of the present invention may be formulated for parenteral

administration (e.g., by injection, for example bolus injection or continuous infusion)
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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. |

30 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

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

means of a metering atomizing spray pump.
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the active component. The unit dosage form can be a packaged preparation, the package
3¢ 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
35 Publishing Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical
formulations containing a compound of the present invention are described in the

Examples below.



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
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Step 3 Step 4 GQ: \11/0XOM 5 0 06 10%CHEME D Step1’ ©

3-(3-Fluoro-phenoxy)-propionic acid Step 1 CO2H F"\%~OH Br\/' CO2H
F\O f 15 3-Fluorophenol (8.9 g, 79.5 mmol) and 3-bromopropionic acid

(12.24 g, 86° mmol) were placed-in atlask. A suiption of (6
167 mmo mL w‘\ o ONE
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SCHEMED

Step 1
3-(3-Fluoro-phenoxy)-propionic acid

o, == O
F OH Br\/\cozw

15 3-Fluorophenol (8.9 g, 79.5 mmol) and 3-bromopropionic acid (12.24 g, 80.0

mmol) were placed in a flask. A solution of NaOH (6.7 g, 167 mmol) in 20 mI. water was
added slowly to the flask. The reaction mixture was heated to reflux for two hours and
then cooled to room temperature and partitioned between ethyl acetate and water. The
organic layer was dried over MgS8O,, and solvent was evaporated under reduced pressure
20 to give 4.57 g (25 mmol, 31.4 %) of 3-(3-fluoro-phenoxy)-propionic acid. MS: 185
(M+H)".
Step 2

7-Fluoro-chroman-4-one

O

nf S )



added slowly to the flask. The reaction mixture was heated to reflux for

two hours and then cooled to room temperature and partitioned between
ethyl acetate and water. The organic layer was dried over MgS04, and
e fpasevaporated under reduced pressure 20 to give BE7EG2ABE/013361
mmol, 31.4 %) of 3-(3-fluoro-phenoxy)-prgpionic acid. MS: 185 (M+H)+.
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13.52 mmol) was added, and the reaction mixture was stirred at room temperature for

15 two hours, and then partitioned between ethyl acetate and water. The organic layer was.
dried over MgSO,, and solvent was evaporated under reduced pressure to yield an oil that
was eluted through silica gel using hexanes/EtOAc (9:1). Removal of solvent under
reduced pressure provided 2.21 g (8.62 mmol, 77%) of 7-phenylsulfanyl-chroman-4-one.
MS: 257 (M4+H)".

20 Step 4
7-Benzenesulfonvl-chroman-4-one -
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l/ \\

A solution of 7—phenylsulfaﬁyl»’dhxoman—dl-one {2.21 g,8.62 mmol) in 20 mL o

MeOH and 2 mL water was stirred at room temperature. OXONE™ (potassium

25 peroxymonosulfate, 6.35 g, 10.35 mmol) was added, and the reaction mixture was stirred
for 3 hours at room temperature. The reaction mixture was partitioned between ethyl
acetate and water. The organic layer was dried over MgSQO,, and solvent was evaporated
under reduced pressure. The resulting fesidue was eluted through silica gel with 35%
EtOAc in hexanes. Removal of solvent under reduced pressure afforded 1.56 g (5.41

30 mmol, 63%) of 7-benzenesulfonyl-chroman-4-one. MS: 289 (M+H)".



OXONErm S 0 0 0 A solution of 7-phenylsulfanyl=chroman-4-one (2.21 g,
8.62 mmol) in 20 mL o MeOH and 2 mL water was stirred at room
temperature. OXONETM (potassium 25 peroxymonosulfate, 6.35 g, 10.35
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1-(4-Fluoro-2-hydroxy-phenyl)-ethanone (5.0 g, 32.44 mmol), acetone
(11.92 mL, 162.2 mmol) and pyrrolidine (2.7 mL, 32.44 mmol) were.
dissolved in 20 mL benzene) and the reaction mixture was refluxed for

four hours. The reacti re was gagled to
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S // \\
SCHEME E
Step 1
10 7-Fluoro-2,2-dimethyl-chroman-4-one

acetane

1-(4-Fluoro-2- hydroxy phenyl) -ethanone (5.0 g, 32.44 mmol), acetone {11.92 mL,

162.2 mmol) and pyrrolidine (2.7 mL, 32.44 mmol) were dissolved in 20 mL benzene,
and the reaction mixture was refluxed for four hours. The reaction mixture was cooled to

15 room temperature and partitioned between ethyl acetate and 1 N HCl. The organic layer
was dried over MgSOy, and solvent was evaporated under reduced pressure. The
resulting residue was chromatographed (15% ethyl acetate in hexanes eluting through
silica) and solvent was removed to yield 3.33 g (17.16 mg, 53%) of 7-fluoro-2,2-dimethyl-
chroman-4-one as an oil. MS: 195 (M+H)".

20 Step 2
7-Benzenesulfanyl-2,2-dimethvl-chroman-4-one

Step 2

O AL

O




15 room temperature and partitioned between ethyl acetate and 1 N HCI.
The organic layer was dried over MgSO4, and solvent was evaporated
under reduced pressure. The resulting residue was chromatographed

VB 3h0atylHcetate in hexanes eluting through silica) and s&IVERPRR4E013361
removed to yield 3.33 g (17.16 mg, 53%)ef.7-fluoro-2,2-dimethyl-
chroman-4-one as an oil. MS: 195 (M+H)'. 20 Step 2 7-Benzenesulfanvl-2
2-dime hiyt-phromian ofsee3 Of Stes 2101 ORSHAIS O WE ObB ARG 756

PGLIER2005/04 3364 meih ihe siassrdusaf step s okpengparation 1 was
used to proyide 1.49 g of 7-
Benzen§§8~ﬁat nyI -2 2 dlmeth _I chroman 4-one. MS: 285 (M+H)t. Step 3

was used to _provide 1,10 g of 7- Step 3
Benzene§ eth I-chromaTFthcrne @
procedur 5h2 bt Tepladhgiienzenethia

fluorobenzenethlol
7-(3-fluoro- benzenesulfon %EZ dlmeth chroma 4 one éfval 16
prepare M ERANFIREIO] TP BOERTERERIHG YL rom%ﬁrﬂw plpegazm e
ThBe&yamheﬂ&)pyb@éddweedeémhbeI@tanﬂﬁ@ExMéﬂ/@h@@drrled out

LA

according Wl in SE0Eres i) R GESRSHeWdth 3-
S Iégolyo %nzenethml/ %Ir%— e/n(z)en%sgl%ﬁﬁ)%g Jla\rln% Ci chroman-4-one was

10 prepared.

Examiple 1

1-(7-Benzenesulfonvl-chroman-4-yl)-piperazine

The synthetic procedure described in this Example was carried out according to the

15 process shown in Scheme D.

= 0 CO 2 Q00
“NaBH, SOCl,

J,r \\ // \\

ENBoc ﬂ
L/ @
Step 3 ' Step 4
HN NBoc s 0
0 O/J \b d’;s‘b (8]
SCHEMED

Step 1
20 7-Benzenesulfonyl-chroman-4-ol




N (N) Step 3 Step 4 ao HCI HN NBoc Sj00ISM 000 SCHEME D Step
1 20 7-Benzenesulfonyl-chroman-4-ol WO 2006/066756
PCT/EP2005/013361 -28 O OH I\ Step</11\/0ONaBH\S/O 0000
VB eprditesdifonyl-chroman-4-one (500 mg, 1.73 mmol) wad SHSERANSA1p361
15 mL MeOH, and sodium borohidride (¥28mg, 1.9 mmol) was added. The
reaction mixture was stirred at room temperature for one hour, and was
then partitioned between wafgr 5 and ethyl acetate. The combined @
layers were ver MgSO4, and so@,{gpgwas repeyed upeker reduced
pressure to a@ crue 7-beﬂzeﬁesulfonom . MS:
291 (M+H)+."Step % 7-Bénze esulfon;ﬁgﬁfﬁhloro-c\\ OHClas\

G

Step 2\ 1-Z~~6 /€BOCIzO 100000 0
7-Benzenesulfonyl-chrgman-4-ol (483 IS i

L o AR TS DB it G il S BECHEEIE P
reaibViwanst rediuxeborebidrsh 6TR @l MErrboweadsdodie reaction mixture
tempe kailea Salvani-wpsriamoise dnahder, reducadipre gsutigoieey isitveen water

7-ben ulfonyl- lorqs . il 308
R S I a8 Ol B
aciﬂe@?ﬁﬁh%dééfélduﬁégbﬁs‘ﬁ? §g pive 483 mg of crude 7-benzenesulfonyl-chroman-4-

ol. MS: 291 M+H)" .

Step 2
7-Benzenesulfonvi-4-chloro-chroman

OH cl
Q00 = Q00
S o SOCl, 8 0

o

7\
Of/ A 0/ \0

7-Benzenesulfonyl-chroman-4-ol (483 mg, 1.66 mmol)} was dissoved in 10 mL

10

toluene, and 182 uL {(02.49 mmol) of thiony! chloride was added. The reaction was
refluxed for two hours, and then cooled to room temperature. Solvent was removed
under reduced pressure to yield 7-benzenesulfonyl-4-chloro-chroman {512 mg) asa

15 crude oil. MS: 308 (M+H)".

Step3 -
4-(7-Benzenesulfonyl-chroman-4-yl)-piperazine-1-carboxylic acid tert-butyl ester -
ENBj)c:
Cl : . N
QL0 -~ m
S 0 o
(5“\0 . HN NBoc C;/S\\O O

7-Benzenesulfonyl-4-chloro-chroman (512 mg, 1.65 mmol), Boc-piperazine
20 (piperazine-1-carboxylic acid tert-butyl ester, 371 mg, 1.92 mmol), sodium iodide (50
mg) and potassium carbonate (275 mg) were added to 5 mL of DMF, and the reaction
mixture was heated to 70 °C overnight. The reaction mixture was cocled and partitioned
between ethyl acetate and water, and the combined organic layers were dried over

MgSQy. Solvent was removed under reduced pressure, and the residue was



Step 3 CI-- O O HNC JNBoc O 0 O 7-Benzenesulfonyl-4-chloro-chroman

(512 mg, 1.65 mmol), Boc-piperazine 20 (piperazine-I-carboxylic acid

tert butyl ester, 371 mg, 1.92 mmol), sodium iodide (50 mg) and
ﬁﬁ?’?ﬂsérbonate (275 mg) were added to 5 mL of DMF, Hrfi@05/013361

reactlon mixture was heated to 70 C over%?ght The reaction mixture was

COO| go%n%p xaam | nr F 91(:9%\/ ére‘&ﬁ 0 &E%t%gé%l ert\(/ ne%qd ?d 400 m C? of 4-(7-

com Ine c layers d over Mg ent'was remove

und%m@ae &bfbé%{ﬂf@a%ﬁd’ﬁfé%%% WA WO FsEI 686 Py ester. -
PCTIEPMOls%l -29 chromatographed (silica gel, using 30% ethyl

acetate ip_ E?E%F jﬁe@l?ﬂﬁjﬂ 499.M8.9 W G erarine

Benzenesulfonyl-chroman-4-yl)-pipérazine-I-carboxylic acid text-butyl
ester. Step 4 1-(7-Benzene : 'a!‘ I-chroman-4-yl)-piperazine CN11ge H

N CND Step 4 HCI SO O bO 5 L
(4-(7- Benzenesulfonyl -chromayi-4-yl)-piperazine-I-carboxylic acid A tyl

ester (400 m 5 mL afepM HCI/EtOH. The reactio

mixture was r, cooled to room gémperat |
I- chroH%n 4-yl)-pig |ne

was added. I=§ chlo ide

(152 mg) was collegtey by flltrt|on Mp: 243.0- 10 249.0 ¢§,-M5: 359
gM+H-)t. Additional compounds prepared by the procedu% 8f Example 1,

using 7- pﬁﬂw&ﬁw@m&@mﬁhﬁh@m@ﬁ@ﬂﬁ@[ -carboxylic acid tert-butyl ester
am&% ne 9 fo%\(l zlkrefg {g: ?Qf\?iﬁéﬂ}%%efm%éc e oaRRNR! rIates refluxed for

€s, a own in xam

(7- B@ﬁi@%g@m&?ﬂ/ﬁm@m@ﬁm&wm 5&5%%9%%@9&9\) hfirfsopsngsutfonyl-
synthetie.prosetiusp desarbedririthis Exanpiewas catteddytiteatoningip: 243.0-

1P thes BreceRss R N FEheme E.
Additional compounds prepared by the procedure of Example 1, using 7-
benzenesulfonyl-dimethyl-chroman-4-one or 7-benzenesulfonyl-2,2-dimethyl-chroman-

4-one with the appropriate amines, are shown in Table 1.

Example 2
15 (7-Benzenesulfonyl-chroman-4-yl}-{2-piperidin-1-yl-ethyl}-amine

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme E.

HN/\/
// \\ // \\
SCHEME E
20 7-Benzenesulfonyl-chroman-4-one (100 mg, 0.347 mmeol) and 2-piperidin-1-yl-

et}iylamine (45 mg, 0.347 mg) were dissolved in 5 mL of methylene chloride, and the

reaction mixture was refluxed for two hours. The reaction mixture was cooled to room

temperatﬁre, and 110 mg (0.52 rmmol) of NaBH(OAc)g was added. The reaction mixture

was refluxed for 1 hour, coéled to room temperature, and partitioned between water and
'25  ethyl acetate] The combined organic layers were dried over MgSOy, and solvent was

removed under reduced pressure to yield 60 mg of 7-benzenesulfonyl-chroman-4-y1)-{2-



10

15

20

25

N O HN~~10. HzZN.\\Nos O O O O O SCHEME E 20
7-Benzenesulfonyl-chroman-4-one (100 mg, 0.347 mmol) and
2-piperidin-1-yl- ethylamine (45 mg, 0.347 mg) were dissolved in 5 mL of
WeayrIee7enloride, and the reaction mixture was refluxed fBF HEEBUE361
The reaction mixture was cooled to rooH temperature, and 110 mg (0.52

Jmelet Na E%kgx) réﬁlﬁewm 84@@%91%6 r?ﬁ&t'&ﬁ&@%%i@ct%§ dafbretidor

1 hour cooled

00 temp %g aar%g'tpartlg d between water d
B Bl ¢ 5 SO SRGe
tanzhs@iuh‘m)dfahrmmmzeﬂ)tﬂidﬁpcsducéd’lméséhmowhefﬁr@@lmgi@f MP
1510eRzeResulfonyl-chroman-4-yl)-(2 WO 2006/066756

PCT|EP2005/01336 eridin-1-yl-ethyl)-amine MS; 402

This ¢t 1 r?f&ﬁ%fﬁglggx%ﬁ %t%\?él%’ I min'%fﬁleﬁg? GSH%MHYI Yo-
m@sﬂaﬂhzembyta@dmmﬂﬁmmmwaé% ngtﬁmpared and are shown in
Pgnzenesulfonyl-chroman-4-yl)-(2-piperidin-1-yl-ethyl)-amine

hydrochloride. Mpt 151.4-153.20C. s, Usi
7-benzenesu.lfonyI-dimethyI-chromah%‘-%%%%r 7-benzenesulfonyl-2,2-
dim&ﬁ;@éﬁ@hﬁénA-one with the appropriate amines, were prepared and
are shiowRateutiakliprépiryasapiedioemblations:d t Pleasmdeetitipadd as shown

les. "Active ingredient” or "Active compound"” as used in the

R ﬁgg{;ggw%fﬂbqgwwtm YarQus, roytes a1k fRrmidatad a3 e

DPEIB RIS ARETBRERF FPE I ERHBGHds of Formula I. Composition
for Oral Administration Ingredient To wt./wt. Active ingredient 20.0%

Lactose 79.5% Magnesi

e PnlRdlhgiingredients are mixed

and qunpnqu inta capsules. cnnfnmmn about.100-mg

-woul&‘%ﬁﬁ‘?ﬁ%nate a total daily dosage Composition Y& ﬁ
Admistsivatigpedient 20.0% '
Lactose 79.5%
Magne'sium stearate 0.5%

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

each; one capsule would approximate a to'ga] daily dosage.

Compuosition for Oral Administration

Ingredient % wt./wt,
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium ' 2.0%
Lactose 7 76.5%
PVP (polyvinylpyrrolidine). 1.0%

The ingredients are combined and granulated using a solvent such as methanol.

The formulation is 'thén dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient

Armount
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Ingredient % wt./wt. Active ingredient 20.0% Magnesium stearate 0.5%
Crosscarmellose sodium 2.0% Lactose 76.5% PVP (polyvinylpyrrolidine),
1.0% 20 The ingredients are combined and granulated using a solvent

Ve ROaEM6EThanol.

The formulation is then dried and formed k& raiiEd3361

(containing about 20 mg of active compound) with an appropriate tablet
machine. 25 Composition for Oral Administration Ingredient Amount WO

2006/@&@%5619@%%005/013361 -31 Active campounﬁ g. 0 g Fumaric

aetd “’Fﬁ
0.0549

11c

ahlaorvida-2.
\)UU{&III corae-Z; U 9 IVICLI Iyl pcu CUJ'U

Propytparaben

rMyro
antjjlated sugar 25.5.g_Sorbitol (70% SO|U'[IOI’]??§ 85.9. Veegum
K (VaPRibmsictderide 0 g Flavoring 0.035 ml Colorings @:88ng Distilled

aoral.a hlmlnlch'ahnn

Watermﬁﬁ“tpplwgml The ingredients are mixed tp form @suspension Tor

arontoral

EFormudatio 1ant 0/ withat A ectivia

UTTAT :’IITI

inqreclle

la
UII’ I CI.'IDT'IL\JIMI 1 UIIIIUIMLIUII 'IIIHI\.'

bp%aq Yodium Chloride gs to make isotonic

A2 N 1Y . T \\JLIVL:

e?/\%t%r for |n|ect|on

100 mkBetedetigeringredient is dissolved in a portion #-dtte water for

Wg@p&mmny of Sodiurm chioride
{iide

IS TNemEEged with

er for |nject|on flltered thri‘t@ﬁ a 0.2 micron

membBitan@ififer and packaged under sterile conditions. 0.035 ml

Colorings

0.5 mg

Distilled water

q-s. to 160 ml

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

« Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 0.25¢g

Sodium Chioride 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
Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
“Polyethylene glycol 4000 24.5%

" The 1ngred1ents are melted together and mixed on a steam bath, and poured into

molds containing 2.5 g total weight.

Topical Formulation

Ingredients

grams

Active compound

0.2-2




10 Suppository Formulation Ingredient % wt/wt: Active ingredient 1.0%
Polyethylene glycol 1000 74.5% Polyethylene glycol 4000 24.5% The
ingredients are melted together and mixed on a steam bath, and poured

W 28p8¥8c7Eontaining 2.5 g total weight. Topical FormulatioBCR{EPaeiEntasst
grams Active compound 0.2-2 WO 200666756 PCT/EP2005/013361

-32 Span 60 2. Tween 60 2_Mineral 0il 5 Petrolatum 10 Methyl paraben.
0.15 Prépygdraben 0.05 BHA (butylated hydroxy gnisolé) 0.01 Water.

0.5 TOOA¥eT Bae ingredients, except water, are coinbined and heatéd to

at out-6QC with cflrrlnn A. clifficiont.-auantibveafantdher at. Ao

+ AL tha
vvvvv X \Julllul\,IIT \{uu.ll!.l!.y O VVQ.L\ mar™ UUL \Viv Ay IJ LIICII

added vm wgo‘?gus stirring to emulsify the ingrediénts, and water then

added qRstabduin1 00 g. 5 Nasal Spray Formulations Sevéfal aqueous

SUSPENSIFRERUGLaNITY from about 0.025-0.5 percant acliygs :ompound

arepreparedas-nasa ormulation he-form ions-ontion

Na cHE o et I troT e

cantain L& Baﬁ"i‘f@dlents such as, for example, microcrystalline

ceIIqusdi»HﬁdmlaladMymemym&lulose dextrose, and @8 like.

Hy U'U"'Whltezd‘"u lllayue added O adjust o pH-Th nasail§p[§{y
fol :
delivering about 50-100 mlcrollters of formulatlon per actuatlon A typlcal

dosing saliedtie isgedispsagsaerytd; 1 komtsnEkamd ek dRagioli 607 with

bindig U@?éfééel %félﬂ&slf ARSI D facialicrAdRINEIRGous stirring
studles 0 Qund f form la 1. The blggll‘l actll\)/ltgt%gompounds of
thls s RV r‘(’r’ﬂ% geaccects.a

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

10 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 4
Radioligand binding studies
15 - This exampleillustrates in vitro radioligand binding studies of compound of

formula L. ,

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 ’H}LSD in cell membranes derived from HEK293 cells stably expressing

20 recombinant human 5-HT; receptor. Duplicate determinations of 5-HTx4 ligand affinity
were made by competing for binding of [*H]Kétanserin (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

25  etal, Molecular Pharmacology, Vol. 43 pp. 320-327 (1993), and from CHO-K1 cell lines
as described by Bonhaus et al., Br ] Pharmacol. Jun;115(4):622-8 (1995).

For estimation of affinity at the 5-HTs receptor, all determinations were made in
assay buffer containing 50 mM Tris-HCl, 10 mM Mg80O,, 0.5 mM EDTA, 1 mM ascarbic




follows. Duplicate determinations of 5-HT6 ligand affinity were made by
competing for binding of [3H] LSD in cell membranes derived from

HEK293 cells stably expressing 20 recombinant human 5-HT6 receptor.
B4 Yeterminations of 5-HT2A ligand affinity, were matferB{p2005/013361
competing for binding of [3H]Ketanserin (312- (4 (4-

ﬂuoggg ;?1% DQ’L%?U mglg g@/n)uctzl'ﬁ\].‘g_' f%ac %r%gn%glong)n %n cf atfﬁmt}r at

mem s derived from ce ssta express recompoinan

rﬁ%ﬁésﬁliwACﬁeE@;%bﬁetmwF%wm rdparey heremneeKaignscdmM
Iine§‘di1y}ﬂlﬁé, meiiiod deseribidddy Maasing, Bb7et al32MOJ@ewlZa0 microliter reaction
Pharmagology, Vol. 43 pp. 320-327 (1993), and from CHO-KI cell lines as
described by Bonhaus et al., Br J Pharmacol. Jun;115(4).622-8 (1995).

Bor est.ﬁi%ﬁ%ﬁ&fﬁﬁ@%?ﬂ{é&%%k%{%ﬁmaf%@ irRatemesiagdigand, and
madsinbrassaeteufferbetmt airvinbh gt iisH @1 73 Goin M MY S4BT ) or 60

MMER T dcmMrasoarhic MQ.A84A0614R8 BER Eﬁ@@@é%%@ 71h0.3% PEI)
acid, H 74§ :%-ﬁg n} é 0 mlcrollte %EPn volume stlmééon of
affur‘ﬁf%f‘ e IRret f‘é“‘%?ﬁe&%‘% RSO AT IR GFL i qaahy ris-H
buffereshifEThibE 50 N Kerosed) v@mwmm@m@mmmwmrpmnme
18.4 @4 m@r&@mg@mhter reaction volume 5 Assay tubes containing

[BH] LS 3H Ke nM brane

were- mcuf)g in asqiiflirﬁ“ gv??ae g@?ﬁé‘}g m|n a gﬁ’fl ?érr%ef-l“l”’é‘)oé’ra“tlﬁec{
60 bﬁ#@agm@waqqﬂbméw@@d%%owmﬁalw plaRsion:
(pre-soaked with 0.3% PEI) using a Packard %, Il.cell,harvester and
washed 3 times in ice Colkti5@ mMSEHBE Bt i j
[BH]Ketanserin were determined as ra iodétive cotints per r%nnﬂ lo using

Packard wWiepéalins d3spincRRe Nk @inkd iRl Ok bk eiasIsekD SR MBoligand.
Dindingsites ‘P{é”‘éo%%'ﬁi{?odn &Vri&éi%b%?gr%ﬁ%@t%%ﬁ din d';‘%%etc?ﬁ‘i‘: binding of

4- parame er Istic equation: Bmax as

+10B Tl saRftrdantRe g Rentng rard st frdifimess e turpethg Braax and the

the}mniqmnimu@rs .of competing_radioligand 15 and IC5o0 is the

concent@stggﬁt radiQligand prioducinghalfmaximal spesifichipding @fted and
radlfoll%%&ot}ﬁe seiggemf |nd| wlndo is.the difference between the

Bm3 3f p R fﬁ%‘f.sr%@é%rmﬂé%ms ek Rripietor
2@onspapidstiof fenprdad bvé”réwescees‘df@yfodudrt@rbé—sléiemweamﬁ'&bted a pKi

antagaspistsimalasiv BobT 2 ARtR00RSISs Gt hey 28 examnies, the
compound 1-(7-benzenesulfonyl-chrom -614- ll)e-giperazine exhibted a pKi
of approximately 9.38 for 5-HT6, and a ?‘p‘%—x{r%%pproximately 7.33 for
5-HT2A $egaitipnefighancement

The cognition-enhancing properties of compounds of the invention may bein a

25 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 threé doses. Administration was always
given i.p. (injection volume 1 mi/kg) 60 minutes before T1. Scopolamine hydrobromide
was njected 30 minutes after compound injection. Two equal testing groups were made

30 of 24 rats and were tested by two experimenters. The testing order of doses was
determined randomly. The experiments were performed using a double blind protocol.
All rats were treated once with each dose condition. The object recognition test was
performed as described by Ennaceur, A., Delacour, J., 1988, A new one-trial ’tcst for
néurobiologicai studies of memory in rats. 1: Behavioral data, Behav. Brain Res. 31,.47-

35 59,




Cognition Enhancement The cognition-enhancing properties of

compounds of the invention may be in a 25 model of animal cognition: the
object recognition task model. 4-month-old male Wistar rats (Charles
Ri0apPIPe Rietherlands) were used. Compounds were prep&f€HERN)sAkpo1
dissolved in physiological saline and testéd at three doses. Administration
was always given i.p. (injection volume 1 ml/kg) 60 minutes before Ti.
Scopolamine hydrobromide was injecte@l—%‘!’@[ utes after compound
injection. Two equal testing groups were made 30 of 24 rats and were
tested by twoeXpRIMERIGTRHg testing order of doses was determined
randomly. The experiments were performed using a double blind protocol.

Randitidt). The object

recognition test was performed as descrjbed by Ennaceur, A., Delacour,

J., 1988, A new one-trial test fQ(ri?ﬁ ¥
rats. 1: Behavioral data..Behav. Brain
2006/066756 PCT/EP2005/013361 -34-

s of memory in
59. WO
1. A dompound of

Jbrmula‘éfgamﬁgcgﬁiﬂﬁ%aﬁésa@ @PksE pharmacedutically

acceptable salt thereof, wherein: mis from O to 3; pisfrom ito3; gis 0, 1
or 2; 10 A Bptionally substituted aryl or optionally substituted 5- or
6-membered nhistepoafyie Bach W_is independently.halo, Cy12-alkyl,
Cl_a.2-haloalky eAri2otm,teroallryl,. cyan, -S(O)rRZ, -C(=0)-NRbR’,
-SOrNRbR‘,R-%I\ggglg)c-ing)-R‘, -C(=0O)N(Rd)-, or -C(=0)-R", where tis

, Rb, R",

from O to 2,

1C1.12-alkyl, @&F aminapby sipsrsRipdryyl pooRiiopsly gubstitute

15

20

25

a0

'Rd and Reach independently is hydrg%en, 15
- or 6-membered
heteroaryl; ,
each Rl...is.,independently.halo,-Ci_m.— alkyl, Cy.jp-haloalkyl, C;.;o-heteroalkyl,
cyano, ~S(O) K%, <C(=0)-NR°RE, ~80,-NR°RE, -N(R)-C(=0)-R®, ~C(=O)N(RY-, or
—C(=0)-R%, where tis from 0 to 2, R%, R, R%, R? and R® each independently is hydrogen,
Ci.p2-alkyl, C).12-alkoxy or hydroxy;
ER'i"

,)ﬁx - N\Rs

R'is R R

X is -O- or -NR’+;

nis2or3;

R3, R, R> and R® each independently is hydrogen or C;_jp-alkyl;

R and R¥ each independently is hydrogen or C,.ip-alkyl, or R” and R?
together with the nitrogen to which they are attached may form a 4-to- 6-membered ring
that optionally includes an additional heteroatom selected from O, N and S, or one of R’
and R¥ and one of R® and R® togethez; with the atoms to which they are attached may form
a 4-to 6-membered ring that optionally includes an additional heteroatom selected from
O, N and §; and
R? is hydrogen or Cy_12-alkyl, or when R’ is hydrogen or methyl, R® together

" with R® and the atoms to which they are attached may form a 6-membered ring.

2. The compound of claim 1, wherein pis 2.

3. Thecompound of claim 2, wherein qis 2.



R2is R5Rs Xis-0-or-NR?-; nis 2 or 3; R3, R', R5 and R6 each
independently is hydrogen or C1-12-alkyl; 20 R7 and R$ each
independently is hydrogen or C1-12-alkyl, or R7 and R8 together with the
MifceeYPe670hich they are attached may form a 4-to- 6-menmRSEFERAHT013361
that optionally includes an additional hetefdatom selected from 0, N and
S, or one of R7 and R8 and one of R5 and R6 together with the atoms to
which they are attached may form a 4-to 6-membered ring that optionally
includes4n additiomapheidrefadeim Setdotethfforns @E@aly ard8padgRes
hydrogen or Cl_12-alkyl, or when R' is hydrogen or methyl, R9 together
with R8 gnd the atoms to g/h%cp the a{l‘% a,ttachegl may form a
6-membered. rlr?gc.oﬁj.pfaﬁél C rrclﬁgﬂ o OFERA 1S whierein pis2. 303. The
€ompound of claim 2, wherein q is 2. WO 2006/066756
PCT/EP3005/0H336dpoahitbf EReCsWheknofClRith 3, wherein Ax is
optionally substituted phenyl. 5. The compound of claim 4, wherein m is O
or 1.5 6. The compound of claim 5, wherein Xis -NR9-. 7. The compound
of claim &, whEkerPRBosAd rislaire hydegEnR soBR e kshinssand of
claim 6, wherein n is 2. 9. The compound of claim 8, wherein R5 and R6
re hydrggenq 0. The comnouind of ¢laim 9, ywherein R7 and R8 are
hydrogen. 15 11. Thé compound of claim 9, wherein one of RR and R8 is
hydrogen and the other is C1_12-alkyl. 12. The compound of claim 9,
wherein $andWeren@iubd-afkidim2) WRerdineRt omiitLnd lofictajen. 9,
wherein R7 and R8 together with the nitrogen to which they are attached
form 6-membegred ring. 14, The compqund of ¢£laim_ 9, wherein R9 is
ycrogelc ool e RGN GO oh SETS Ry ARIohy B FHTbgen or
“Imethyl and R8 and R9 -together with the atoms to which they are attached
form a 6'1'11“—‘”@1@"&%{%11;1 of claim 9, wherein one of R’ and R® is hydrogen and the

other is Cy.;z3-alkyl.

12.  The compound of claim 9, wherein R’ and R® are C;_j,-alkyl.
20
13, The compound of claim 9, wherein R and R® together with the nitrogen to
which they are attached form 6-membered ring.

14.  The compound of claim 9, wherein R’ is hydrogen.

25
15, The compound of claim 9, wherein R is hydrogen or methyl and R® and R’
together with the atoms to which they are attached form a 6-membered ring.

16.  The compound of claim 6, wherein n is 3.
30

17. The compound of claim 16, wherein R’ and R® are hydrogen.

18. The compound of claim 17, wherein R” and R® are hydrogen.
35 '19.  The compound of claim 17, wherein one of R’ and R¥is hydrogén and the

other is Cy.1p-alkyl.



16. The compound of claim 6, wherein nis 3. 30 17. The compound of
claim 16, wherein RS and R6 are hydrogen. 18. The compound of claim
17, wherein R7 and R8 are hydrogen. 35 19. The compound of claim 17,
WRSALHPHESof R7 and R8 is hydrogen and the other is Cl_EROTARGHOHIE 361
2006/066756 PCT/EP2005/013361 -36-20.-The compound of claim 17,
wherein_ Wand R8 are Cl-12-alkyl. 21. The compound of claim 17, wherein
R and Hs togFEP RS ARG 8TEch %&&ng?ae&ae form

6-membered ring. 5 22. The compound of claim 17, wherein R9 is

hydroges). 2%ﬁé&&gm%ﬁmwhaﬂmﬂmmmﬂ@ﬁmg@mmmd& gfitagen to

formula ll: R R2 Ar- a_/ /RO R4Il; 10 and wherein m, q, Ar, R’,
Rz%gh athayﬁrg?g%@?%))??éﬁ qhmcﬁgﬁ%riégﬂ.gThe coaipond'of claim 1;

£

Swherei_-risaid compound-is of the formula Ill: R\N-R8 (R10 ~S\0 0 O llI;
whereindl5 srigetrip it 41 aaeh IR Konisdndeprngenibedalo, C1.12-alkyl,
C1-12-haloalkyl, C1.12-heteroalkyl, cyano, -S(O)I-Ra, -C(=0)-NRbR",
-S0O2-NRbR’, -N(Rd)-C(=0)-R", -C(=O)N(Rd)-; or C(=0)-R", where tis
from 0 t8%2, R PRECRPOTR ghelarm éa‘fiheﬁ‘?&éﬁ?é‘ﬁS@ﬁﬂ?ﬁ%‘%cﬂ’fd&éfﬁ“ﬁ“@ﬂk
alkoxy or hydroxy; and 20 X, R7 and Rs ﬁﬁ?g argzas recited in claim 1. 25.
The compound of claim 1, wherein said toffipodind is of the formula IV:
WO 2006/066756 PCT/EP2005/01336

Ar—=5(0); R
o} 4
RO
10 and wherein m, g, Ar, R, Rz,. R® and R* are as recited in claim 1.

24 The éor;ip”éiind"ﬁf claim 1, Wherein said compotnid is of the formulaII:

R’\N,R“
x/{J h
10
(R,
S8 ©
I11;
wherein:
15 sisfrom O to 4;

eachR'is independently halo, C;.jz-alkyl, C;. ;-haloalkyl, C,.j2~heteroalkyl,
cyano, ~$(0)eR?, ~C(=0)~NRR®, ~50,-NRR, -N(RY)-C(=0}-R?, ~C(=0)N(R%)-, or
~C(=0)-R¢, where t is from 0 to 2, R?, R”, R, R? and R° each independently is hydrogen,
alkyl, alkoxy or hydroxy; and

20 X, R’ and R® and are as recited in claim 1.

'25. The compound of claim 1, wherein said compound is of the formula IV:



1N (Rev)sSO 001V; wherein: sis. from O to 4; each R10 is
independently halo, Ci_12-alkyl, C1_12-haloalkyl, Ci.12-heteroalkyl, 5
cyano, -S(0),-Ra, -C(=0)-NRbR", -SOZ-NRbR", -N(Rd)-C(=0)-R",
Y2968, or -C(=0)-Re, where t is from 0 to 2, Ra, RbPRI/ERHE13361
R™ each independently is hydrogen, CI_‘f’é’-élkyI, Cl-12-alkoxy or hydroxy;
and R7 is hydrogen or methyl. 10 26. A pharmaceutigal composition
comprising an effective amount of the compound oifﬁ:laim 1 in admixture
with a pharmaceutically acceptable carrier. 27. Use-8f.a compound
according to any one of claims 1 to 25 in the preparation of a medicament
useful for treating a central nervous system disease state selected from
15 psychoses, schizophreni?ga anic depressions, ngurological disorders,
memory disorders, attention defigit-disorder, Patkinson.s disease,
amyotrophic lateral sclerosis, er's d | uptake disorders,
and Huntington's disease. 28. Usg Jridag ding to any one of
claims Ito 25 in the preparation 20 of@( icament useful for treating
gastrointestinal disorders. A

wherein:

sisfrom G tod;

each RiO is independently halo, C;.j5-alkyl, Cy.12-haloalkyl, Cy.j2-heteroalkyl,
cyano, —S(O)=R?, ~C(=0}-NRPR, ~S0,~NR®RS, -N(R*)~C(=0)-R®, ~C(=O)N(R%)-, or
~C(=0)-RS, where t is from 0 tG 2, R%, R%, RS, RY and R® each independently is hydrogen,
Cy.yz-alkyl, Cy.1z-alkoxy or hydroxy; and

R’ is hydrogen or methyl.

10 26. A pharmaceutical composition comprising an effective amount of the

compound of claim 1 in admixture with a pharmaceutically acceptable carrier.

27. Useof a compound according to any one of claims 1 to 25 in the preparatinﬁ
of a medicament useful for treating a central nervous system disease state selected from
15 psychoses, schizophrenia, manic depressions, neurological disorders, memory disorders,
attention deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s

disease, food uptake disorders, and Huntington’s disease.

28." Use of a compound according to any one of claims 1 to 25 in the preparation

20 of a medicament useful for treating gastrointestinal disorders.



