TETRALI N AND | NDANE DERI VATI VES AND USES THEREOF AS
5- HT ANTAGONI STS This invention relates to substituted

wo n@anes7and tetralin conmpounds, and associ at edPCT/EP2005/013293
conposi tions, use thereof for the preparation of
medi canent s useful against certain CNS di sorders, and
nmet hods of preparation thereof. Mire in details, the
i nvention provides conmpounds of the formula I : or a
pharmaceutically acceptable salt thereof, wherein: m
is fromO to 3; pis fromlto 3; qis 0, 1 or 2; Ar is
OPETRNLAN | ANDS DIBANEt DERIVARTWES BYD UPES OHAREQGF 28 BHITt ANTAGONISTS
5 to 12 nenbered heteroaryl; each Rl is independently
hal o, Cl-12-al kyl, Q -haloal kyl, Q. -heteroal kyl,

cyano, ;ﬁ&g)verﬂlon%g@tgsﬁ@ﬁ@% vﬁg&e an® Qetrapy %n%)% nds, égg associated

d) (=
Ra, cqRpposions mge tRere hthﬁ @d@pl@h@l@ﬁﬁmgdmasleh’sﬁcmfgl@galost certain CNS

Q ndﬁ&lﬁ}ﬁls, ﬁﬁ%éﬁ?ods%fﬁﬁ%&[r%he@f -alkyl, Q. -alkoxy
or hydroxy, Xis -O qr -NR 7-; n
is 2 orMsre %e%#ﬁdﬂﬁim’é%‘i’fl Pﬁ‘?&‘éﬁ%ﬁﬂ’@ﬁ?ﬂl‘%ﬁ of Ehelf‘gﬁé‘?%fen or
al kyl, or R3 and R4 together wiformea -C(O-; R5 and
R6 each i ndependently is hydrogeg j - -aIkyI or R5
and R6 together with the nitrog&yteiwhich they are
attached may forma fiver-sw0)-$ r ed ring that
optionally includes an addi t 1 6q hetfer oat om sel ect ed
fromQ Nand S, or one of R5 and R6 ‘&néd one of R3 and
R4 boosthehceWidaly bt 108m: thQedphi ch they are attached
mayforma five- or six- nmenber ed ring that optionally
i ncl'dt&e: an addi ti onal heteroat om

m is from 0 to 3;

pis from 1 to 3;
10 qis0,1or2;
Ar is optionally substituted aryl or optionally substituted 5 to 12 membered
heteroaryl;
each R'is independently halo, C,_15-alkyl, C;.1,-haloalkyl, C;.1,-heteroalkyl,
cyano, —S(0)R? —C(=0)-NR"R%, —S0,-NR"R, -N(RH)-C(=0)~R¢, or ~C(=0)-R",
15 where qis from 0 to 2, R?, R®, R and R® each independently is hydrogen or Cy.15-alkyl
and R° is hydrogen, C;_i;-alkyl, C;.1;-alkoxy or hydroxy;
llqﬁ
X
Ris R R
X is -O- or -NR’-;
nis2or3;
20 R*and R* each independently is hydrogen or alkyl, or R® and R* together may
form a -C(O)-;
R’ and R® each independently is hydrogen or C,.j,-alkyl, or R and R
together with the nitrogen to which they are attached may form a five- or six-membered
ring that optionally includes an additional heteroatom selected from O, N and S, or one

25 of R> and R® and one of R® and R* together with the atoms to which they are attached may



10

15

20

.25

30

35

selected fromO N and S; and R7 is hydrogen or
Q n-alkyl. The invention also provides nethods for

w@e@pasimgy, met hods of using, and phar maceut i cBECT/EP2005/013293

conposi tions conprising the af %remanti oned conpounds.
The actions of 5-hydroxytryptanine (5-HT) as a nmgj or

nodul at t '
PrmcUgte & AEmBRbGe FBE S OPirD Rot g Ae g AR A& Satom
QtdEd frdn 3 8ands;HRd, 5- HT5, 5-HT6, and 5- HT7. Based

on a hi h7level of 5- aE‘Weceptor MRNA in the brain,
it has el hedroganyot Gap- 5-HT6 receptor may play a

rol er DinkBigi AP RO eandiHdde 8lripe arﬁfg, getiodabf teng end
system di sorders,.” I n part.icul ar | ective and

Bhame.ceicalceompositiogs ARAIBPHENS ﬂt?eaéﬂreﬁ&é‘HPP?cf EPRRYRCS-
pot e’f‘gé Adohs Hﬁ? thHroB(?tr{fﬂ’t@m‘iﬂee(@tH'@'W bs Dinafe ﬁﬁ(ﬁidhat&f‘)ls

di sorders suc 1 nson di sease, Hunt
ué¢wetrersmistexinethy brade E?%@%dléﬁﬁg thrgngh 2 agﬁ}bég g* 16:% ptor f%mlhes termed

9%11’13{1 g’. 122’% degl%ﬁ BSMT4ODEESS b LTS AR BLHT’Y eBgled @hmﬁgh level of 5-

ralne Al zheimer' s di sea

H&'@haqc@@ymnRN@f 1n¢b@Wam,\Vrehaﬁ§ﬁ%} gya,teji Ehat élbe Qﬂ}@r&%quor may play a
ch 1?1% pq{h%?{g‘;%hajtf%ﬁnéﬁ of @&ft% hénve Bptkdrild@oARk. In particular, 5-

ani atta hisia, attention defici

&Tﬁeﬂe@twmrtdﬁ bﬁT@@phefnve(hgmhavabﬁ Sridraitiir petaptally useful in the
gregt%{e%% of éeﬁ@g’% | fiddaavalcnfas @gﬂgﬁsléﬁ’saéﬁééﬁé BuGAn@Sn’s disease,

cocal nlCOtlne and enzodlazeplnes
sthWQW essioa, manid d&P@@SI@LsPéYC@é?@, epilepwh Q_]PS@‘S}RW copppulsive

agga nﬂers o%lﬂnaso?@g/s,% él?ﬁﬁlg Al e%é(r’sS&iF 2 séa(%nhancement of cognitive

onpdunds are al so expected to beé
n{enm),lshep Hsotdessafending d@ford,@? sushris ga@eKis bitleaie apg obesity, panic.

%g‘?gkgxaéﬁ_ﬁ ge?,r E %tﬁjoan@Ec &{a&t%ﬁ?l d%ﬁggj rr(aAgjo}%% ABEnticeEeficit
Thverder (ADDY), wﬂﬁc&awph@em dlﬂ@@?lnsti sach aspocane, gﬂi@p nigptine and
gpnio%ﬁ%gﬁr} g%‘gza,%% rénia, agialééﬁiﬁ%?egs a?&gc?maﬁi-l Wltﬁlsﬁi!ngmratﬁﬁa and/or

sion
Sl ghiiry eﬁc}ahs hydSeephadni. fucbcRepeandtarakise ﬁXP@'@Q'ZO be of use in the

ﬁ%@%ﬁﬂé@? C?jﬁtag% g%sg\gg}tes[twgp@lg rlég%heggsglc? 5@3&1&?}% gg@rﬁfblgfrlﬁ)rder.

GesnRe léﬁﬁﬁplfehBlL Roth et slefJUPhdroncotoBxy. dthiengl M9Ke268, ppss 1403-14120,
r 5K %ha?ey e‘cta.{1 eMol Ptg%élcr&e 01%85,043’, 3?(5—3??, tAh]‘ Sleight et al,,
Neurotransmission, 1995, 11, 1-5, and A. J. Sleight et al,, Serotonin [D Research Alert,
1997, 2(3), 115-8.

 While some 5-HT6 and 5-HT2A modulators have been disclosed, there continues
to be a need for compounds that are useful for modulating the 5-HT6 receptor, the 5-
HT2A receptor, or both.

The invention provides substituted quinolinone compounds, associated
compositions, uses thereof for the preparation of medicaments, as well as methods of
preparation thereof. In specific embodiments the invention provides piperazinyl-
substituted quinolinone compounds and associated pharmaceutical compositions, and
uses thereof for the preparation of medicaments useful 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.

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
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The invention provides substituted quinolinone
conpounds, associ ated conpositions, uses thereof for
wo b@epsapar at i on of medi canents, as well as nep¢DEB200$/013293
preparation thereof. In specific enbodinments the
I nvention provides plpera2|nylsubst|tuted qui nol i none

oungds and oci at Rhar g » gy >
T
u‘(l&d%%;@lgtﬂ réfbx%ntsﬁﬁﬁésﬂﬂﬁtcoﬂfextécﬁrl’y&thcta’es vtgswisgst em
i sgases and gastrointes I
(B2, A BST Th4E pBho  SRLARE Sompound o
@?Qﬁgggated herei n by reference |n their entirety.
Un

t hi sAiH{Y 1 he%‘l}\g %IIISC;:I][%%EF Ella]tlbf?ggrt { glrlglg\g%ggattugr cfr%garbgn moiety,
Bh @bty sody 6f daftsortiafd WidkéeRt@hy davibg from ohd tormtve berbon atoms.

Joted that, as use th ficat d i he, "
et e 5 el PRGOS PoPrie: bt O (1 Gl

Extaﬂﬁies'df' aliyraonpimalude afie ﬁﬁrﬁc& liuditedgs, Ihbtﬁyl‘; eiﬂliyia ytopyl, isopropyl,
clearly dicCtates otherw se.

OB LAe NREL B B T b G, BTy those grous

WIRER SNy QFatdBHERE Bfan$hlésof coMpkithd adteadifg tdhe invention
nonoval ent |inear or branched saturated hydrocarbon

heseiseler. consi sting solely of carbon and hydrogen
-ato n%lk}';léi’é” ek Q%%%a&%t&%ﬁﬂ@n@@db@@r@drﬁfﬁﬁhcal bfwmerto six

| kyl T
cgﬂméat();nes@igs ég?c@ggpa%lgag | c? B(i i Of on ogp&%@iﬁ?@'ﬁ%to six carbon

At8ﬁ1' 1AL SRRl eltmdlﬁl‘ét}fy{&h}f@{ hylopyRh hylpropylene,
propy |sogropyﬂ%gf§o utyI, sec-buf Opze ?¥jnmi5qxnpyene
aleys, pen tybaseyds, wadles jirose gisgs yihichzge qratgg ﬂ'gs%amples of

k&]au?g't% th rf@f%ﬁtﬁ(ﬁ'fl%ilelhﬁ.‘ftérhe exan'p| es of

CO oun accor di ng to the i1 nvention hereinafter

" Al KiAleenglengi aeencn icpansasieiof ABInERYAIPEHpon radical of two to six
ha¥lg<§r9 %t% R gl & gh s Q@Jﬁdﬁ!ﬁerﬁ'}gd%% ralRAE f¥hredto six carbon

Br anc saturate d|v arbon radi cal _ of
athmsee.g.oethenyleeer (FGH=4Tb 2,2+ élfgem}’lﬁ@lehﬂF% eToRSIiFPRNe,
% n%etﬁ{éﬁ}e %thg{xgéhggﬂﬁenp \ﬁéﬁékgl@ﬁe, 2SR LR QB ERBIch are

hose groups. which are

i]]lukimstbd at g exmmples ofscanyprives agtordmgﬁg @hﬁjlng@rgmndlp gn@f(ge

e VSR L R BET YIS g o
alkoxy moieties include, but are not limited to, methoxy, ethoxy, isopropoxy, as well as
those groups which are illustrated in the examples of compound according to the
invention hereinafter.

"Aminoalkyl" means a group -R-R' wherein R’ is amino and R is alkylene as defined
herein. "Aminoalkyl" includes aminomethyl, aminoethyl, 1-aminopropyl, 2-
aminopropyl, and the like. The amino moiety of "aminoalkyl" may be substituted once or
twice with alkyl to provide "alkylaminoalkyl" and "dialkylaminoalkyl" respectively.
"Alkylaminoalkyl" includes methylaminomethyl, methylaminoethyl, methylaminopropyl,
ethylaminoethyl and the like. "Dialkylaminoalkyl" includes dimethylaminomethyl,
dimethylaminoethyl, dimethylaminopropyl, N-methyl-N-ethylaminoethyl, as well as
those groups which are illustrated in the examples of compound according to the
invention hereinafter.

“Antagonist” refers to a compound that diminishes or prevents the action of

another compound or receptor site.
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carbon atons or a branched saturated dival ent
hydr ocarbon radi cal of three to six carbon atons,

we2@s/06@uhenyl ene (-CH=CH ), 2, 2-di net hyl et henR¢CBRR2005/013293

propenyl ene, 2-nethyl propenyl ene, butenyl ene,
pent enyl ene, as well as those groups which are

iy ated in the f d - O
e *PRUSHIERETA HEPETIRTLCErE AR Gs A ARGy S CondiPing of a
Iﬂ‘dil k@dk -ebin oRtrll@*clai ii:yina‘ds rigef [Thedryherogpran Exap’pb@ly@flbsututed as
a (0)¢

drbonbgrome treyles PEaRFBisist nEbSrat s TSR Ghosphep
n\gggg%%ﬁhﬂthhﬂeg Ilﬁlﬁdrﬁﬂt}{r’ﬂl ﬂh@reﬁ‘ﬂaﬁiﬁbﬁﬁ pla‘ntaienm,cnzn}dnyl

0]
FrEdyeR! e e e P b AR
&ﬁﬁéﬂyﬁﬁ&oﬁ’ﬁ diﬁlﬁérﬂﬁ&)ﬂi@%sﬁid!&nyl wﬂaban@mw|benzmtmegenzodmxy1y1

am nomet , am
bgnwmm%ﬁqen@%g?ﬁ ORI nlv%ﬁﬁ%%gg%ﬁlw&/%‘fz@mmmﬂ
beﬁ% {%éiamr (I) \’}U{Eﬁ%’o&@rpﬁ@ﬁﬁﬂl h@ﬂﬁfén@&i@ﬁyﬂfenﬂv\k@@emdlbbcyphenyl as
oa
wedl Q§|tk9qegﬁqnm§ g are rﬂi@ 153 & %/examRﬁ]q,g)ﬂf SOREWR %ca)rdmg to the
1h9&ki6?xef§:r&§§ftyl 1ﬁmla§1%§5aﬂﬂﬂ Hyekdbehaed ﬂ@m@ﬁ:ﬂ%’d thereof.
am no rop ethylan1no thyl .and. t he

" Di alMyleasr mesiydivalsniert el %%GHW%(HS # ﬂ%f%rrﬁ% herein. "Arylene”

%%1%&{?4;‘.%%&?% Shtho-, HiePR Y ar- @)ﬁ@ﬁ}@@i@ (1,2-phenylene, 1,3-phenylene
yl'am noet hyl, as wel | those gn

anid b pheyloneirashertitelt, Which T RiPBa T b A @e ined berein.
acc OrA%lgﬂcyF Wl h&aﬂﬂMeW&%M &hs@éﬁﬂt@fchang%ﬁb@%@éﬁi radical

refers’to’a conpound that di'm nishes or prevents
act i @hRaﬁh@mBuh@r alkpapogieapend Re BEpREY. g@q?q;éas de@neé ﬂerem, e.g.s

biofl phd n%laﬁ-g@aﬁg?dg%%yw%k&yﬁkﬂwtag wenxsiﬂ%@g@gps which

Si1'stl C I C
aedﬁmtmt;zdnn (117 exafmeleapﬁ porgp@@rgﬂ ecsprdies Wbﬁ ng‘p@n hereinafter, are

subst defined herein. Exanples of aryl
?%n%??ég Sﬁc%ﬁde but are not Iimted to, phenyl,

n ap hf@ﬁgclqalkyﬁ’phtehmlaesmgulrate@ hahagiche gojety pwﬁs@ﬁg jot mono- or bicyclic
i.nd e
%gﬁﬁ %yp%gln %?%haﬂﬁ%%ﬁ@%’éuted]%ﬂgblp{lmbre ﬁ%@@ﬁ% 'wherein

| sul

&cbh&bgtit&@itﬁsangiépenderpimgdlrom pli(gﬂpylkm@e hglo, aloalkyl ammo,
benz%%;lﬁgﬁﬁ/ ot glbaﬁ %Z)X alglr WESSggﬁég@g Z? cﬁqu indicated. Examples of
beiatipl peiads mclude}imtm@n@idrmmdq‘gol, ;yclopropyl cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, as well as those groups which are illustrated in the examples of
compound according to the invention hereinafter, including partially unsaturated
derivatives thereof such as cyclohexenyl, cyclopentenyl,.

“Cycloalkylallyl” means a moiety of the formula —R-R', where R is alkylene and R’
is cycloalkyl as defined herein.

"Heteroalkyl" means an alkyl radical as defined herein wherein one, two or three
hydrogen atoms have been replaced with a substituent independently selected from the
group consisting of -OR?, “NRPRE, and —~S(O).R® (where n is an integer from 0 to 2), with
the understanding that the point of attachment of the heteroalkyl radical is through a
carbon atom, wherein R* is hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; R® and R°
are independently of each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and
when n is 0, R is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and whennis 1 or 2, RYis
alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited to, methoxy, ethoxy, 2-
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benzopyrrolidinyl, benzonorpholinyl,
nmet hyl enedi oxyphenyl , et hyl enedi oxyphenyl, as well as
w0 besosgmoups which are illustrated in the exabPi/gB200$/013293
compound according to the inveption hereinafter,
including partially hydrogenat d derivatives thereof.

eSSl PR ReRETL TRy ahe7) At EReg PR TR -
dtrdib@xrr]meﬂ‘iiﬂétgvl aﬁgﬂlhﬁ&raxymhpﬁyl—hméro@mz&ww|3e1msélroxybuw1 2,3-
e T e e
| ﬁﬂth)éﬂsglrfg%ﬂet Oéimn%@fdﬁpylmetc}jmh amhncrm}foﬂn;éeth';sledmnosulfonylpropyl
a@ﬁgotﬁ%{gﬁ%}fﬁl@y pnet] glglgﬁﬂgsa Pngfti% maghﬁ rfnnog%l?d}lylpropyl as
‘W@I £ tﬁoseeg@u}i?]s WS Yie illpnerad iatthy kxamples of compound according to the
orop enyl)-2-nmethyl pentyl, as Wll as those

@W@Hﬁ§1 PigRtere i1l ustrated in the exanples of

conpayngr AEAOREhRG ﬂh@néd’j@hct mae;tdhe mdienvelenahtien] ofarte 12 ring
exampl es of’ aryl al kyl Cycl oal.k: nmeans

@tgfnéck@y@g,ag CAY0BE WWSQ g Cﬁ&tadlfl%ﬁ[?ﬁl » tWQp O aﬁh%fcrmg?he%eroatoms

5 RES! £ YN, QR Bl tHe 2Bt 0mdd Aty ®eBighis twiththe dndérstanding that
one or nore substltuents KngwﬂbeaCh substi.t uent

mdgpgmg@?ﬁgoynqﬂfabeob@ero%qyk% l;)(eyon %?rgmalt}g F58i Elgl?fi heteroaryl
Hh HIRReRhiK aBitRAsed 8 defidldkid-an] E}@mplldfddf $steroaryl moieties
i se speC|f|caIIy i_ndi ated ?§
U},ﬁbi@alplkt)ﬂlf e poi lemitedsto; Wéqda%ﬁé lgfgsog%to Wi tﬁ_]ag%lgl {38th1azolyl
:ﬁ% &E} eﬁ R ad1a%’l9fv\gf¥dh}ﬁrh tHGAGH, Qﬁﬁ%tﬁienyl@ Mﬁbpﬁkﬁw Furanyl, pyranyl,
tcé[w hose ? roups .
Vﬂmllsslt ratdeayli pyridaeyl. oyaiopiley il a@egﬂ@flﬁ@oquanohnyl
Bgr?zo :fff“ BL B?ﬁ&;yl %Eﬁz@ﬁhmbﬁ%h&ldb&ﬁuﬁﬁfaﬁélﬂ' béhzooxazolyl

unsat urate ves thefeof such as cy d

bydoopetiazti} benzot&;&p@qﬂ@bbm}qoalmk@lpzo Y}Elaq{gogyrﬁ%y éeldi isoindolyl,
Cr}}agzlo{&g,l %ﬁ%l 5%11%)}521}]1\3@ lgrrugilzl'n@nﬁél_églgﬁgguﬁﬁﬂmﬁl Iha‘-_‘phthyndmyl
@Itdqdlnsrladrbﬁablyhsz@ml rféarepioyk peridipgrasdih %hlée Htca@s g partially

il%%%tege ha%gc[ %sgﬂ%e&a%e ?ﬁ@m‘éﬁﬁ&@é&%té%i@l foieties may be

uen ected fromthe group
@@ﬂ&ﬂlymtngatei T}maa"heteNmﬂc inchtes igridyzohrg > (tg\gqq;}yérqpypgmdlnyl” as
tVWg a3 g}ilc%? [grciur 54 aclzlha&)e ii?d%lstr&ea F]h {hE%X&ﬁ ek 5f &Jﬁ%d%&dtalaéﬁdlng to the

. ] eter kyI radi cal
tifiventigh haret@afteon at om wherein Ra i s hydrogen, acyl,

al ky l“He@fgaltr?r AL Y0 SYHIR lh‘é%’ek@:l&lyﬂa&icﬁbw}?e?gn B@teroaryl is as
defined herein. "Heteroarylene" may be optionally substituted as defined herein.
"Heteroarylene" includes, for example, indolylene, pyrimidinylene, as well as those groups
which are illustrated in the examples of compound according to the invention
hereinafter.

The terms “halo” and “halogen”, which may be used interchangeably, refer to a
substituent fluoro, chloro, bromo, or iodo.

“Haloalkyl” means alkyl as defined herein in which one or more hydrogen has been
replaced with same or different halogen. Exemplary haloalkyls include —CH,Cl, —
CH,CF;, —-CH,CCls, perfluoroalkyl (e.g., —CFs), as well as those groups which are
{llustrated in the examples of compound according to the invention hereinafter.

“Heterocycloamino” means a saturated ring wherein at least one ring atom is N,

NH or N-alkyl and the remaining ring atoms form an alkylene group.
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are independently of each other hydrogen, acyl, alkyl,
cycl oal kyl, or cycl oal kyl al kyl; and when nis 0, Rd is

wogasogems al kyl, cycloal kyl, or cycloal kyl al kpCT/ER20d5/013293
when nis 1 or 2, Ris aIkyI,_gycIoaIkyI,

cycl oal kyl al kyl , ami no, acyl anino, nonoal kyl am no, or

ﬁiota 2 e%;ﬁ%{)ncérg yil ome%%steaﬁggégx;aﬂetnﬁ sa%ﬁ(ﬁg% xﬁglglrt}g )‘%&ﬁk‘?ﬁ n]g%?' bn@fBthree
rﬁrg@,ylﬁ&cﬁ Mfaltﬁa@)dne, tﬂfo[’rﬁlt ﬂmyeyca’[fhgrﬂ het&oﬂrl@tﬂrﬁdx PHeD rﬁly)lm nitrogen,

Ofygﬁpgc;rgsﬁ ﬁ[& gz[e <Pcyc ﬁé%‘ ?naﬁ%qg@&fﬁreg RYdefined herein.
Ella hpids @fﬁ@ﬂéﬁdﬁydyl&nbﬁédémyluﬂe ﬂmt blijﬁlrmt&lpyted to, piperidinyl, piperazinyl,

2.
}é),ﬁ?q%gg;%lg | M‘FB’(IW pyr Qﬁglﬁg]g Bf’rﬁaﬂﬁl h¥rlua oim{r]ly n%tdh%lhdmyl,
AANGESYykdayh r@}@a}ébhdlﬂ?lt iawcaaﬁildlﬁﬂuhfo@p\lydlnm I111y1hzohd1nyl

nethylan1 osul faon

PR, THOUS RO BLn L BT, e RS he

tﬁgﬂgﬂlah a}ﬁ?iglfryl %elmuagblmfw idhagizblpliding, tlmyéfdfuqh tetrahydrofuryl,
er oar e

Lo einirovir bophaih e e R Sumiroice

tlﬂ?a‘fh&?héﬁn}h&ﬁ‘ﬁ)hegﬂﬁyﬁb@ﬁmbh@ylfd1ﬂﬁir£seqﬁ1@bhnylgteﬁﬁbydrbqmnohnyl

or three ring heter atons sel ect d fro
tetrehydsisanwnabryl asgvedt HROSH TS & % 3R L rﬂqﬁgated in Jc’he examples of

Lﬁltdacﬁ%rﬂ ogttﬁ%e ftﬁ'@n@dﬁ RGBiRBMér, PRiudin®partibi®y unsaturated
eter oar cal will be on an aromatic ring. The
dasivetivesr @fQEng maybe optionally substituted as

defi W d}%ﬂfkﬁbm‘é@d\%ﬁ&l sted'?ﬁﬁ@bél@ﬂié/ﬂ w[fﬁl”ﬁtyl”ephenyl"

i ncl . | are not limted t I"T aoy
ihsterearyl'ydr, betsresz ey mew@pﬁrsézﬁew %}ﬁ%ﬁéﬁ%ﬁm tytiyl which s

é#‘%ﬁkzg&’%%{lﬁe@ }ﬁd% I{Héhtl tNliHhW ko f&@ @ﬁ@i’tﬂtéﬂﬁé’ |preferab1y one or two

pabsiithaatylselegyd h@”nyau (IR P Rk E e Hob gL

| |

RS Aot v i o i &
sz bhilonn e bRieaedi- RO AR Rath i agep allo, phenyl
?1; 3 agﬁ%g/l%?y CH? ﬁ§0| FboH BRI i infesb@E8IY to 5, R and R” are

qui nox& T nyl, purinyl, quinazolinyl,

Pl deatiP Wb drogaPbi 41yl zdidnB( is, hyﬁtc%ren,oblhﬂj gycloalidplazyeloplkylalkyl,
azepi nyl , di azepi nyl agrld%a¥ %nd the |ike,

bhedylidi phenyallnlabt y(GR7BF agSRARAR datieveat isvadnienw isp 0 to 5 R
The af orenenti oned heteroar noi eti es @pybe partlau

sad BP atﬁaddewdsnﬂv‘ Iyl egenanrya ﬁw Liané Rigad R” #p-dadenpsgatly of each

d
- AREAER Sblen @@&Ws Lo éﬂjﬁﬁﬂﬁ%hfﬂg

to t ﬁbealvmgegnbup) nmha;rséhmgfope rw1th the meaning conventionally associated with

it in synthetic organic chemistry, i.e., an atom or group displaceable under substitution
reaction conditions. Examples of leaving groups include, but are not limited to, halogen,
_ alkane- or arylenesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy,
thiomethyl, benzenesulfonyloxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy,
optionally substituted benzyloxy, isopropyloxy, acyloxy, as well as those groups which are
{llustrated in the examples of compound according to the invention hereinafter.
“Modulator” means a molecule that interacts with a target. The interactions
include, but are not limited to, agonist, antagonist, and the like, as defined herein.
“Optional” or “optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where

the event or circumstance occurs and instances in which it does not.
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H eteroaryl ene” neans a divalent heteroaryl radica
wherein heteroaryl is as defined herein. H

web@coei7ys ene” nmay be optionally substituted aBCTEPION®03293
herein. H eteroaryl ene” includes, for exanple,

indolylene I}oyrim'dinylene as Mell as those groups
are illustrated,in the | e
acc oﬁ&ﬂe?ﬁi state tREATS AR ALFSH Cﬁg th }t&tnTﬁloﬁr]{aeéré{r%gn
"h ?l“ﬁleﬁ%@amb aologrN b1 “nbit @djivefay hfeanlstéld solvent is inert under the
o et SEfeaEl s bEhShel Aoy SRRl LB RS Sncyaing o
e?%%?l@@eﬂ%@ﬂeetdluéﬂé yatshitride) eetmhy&mfﬂahyﬁrbé@meﬂhakfoﬂmmde,

chakoarey P ek Goirdest Saoro e HeesoPb AR ik ethe, ety
agﬁ?{:e}]ybg{&ﬁl K¥ihy( &h ketmfé&n%ahanals eﬁhehcbl pﬂ)pbﬂdsﬁogtropaupd tert-
re i

bagansl diw@np,dayg}sq]gq?ﬁvgmqqg%hﬁgfeé? %F‘{elgﬁl ?o the cng‘gary, the solvents

u[séﬂnet'h@ CoclioAdMBe pfé@élﬁﬁn@nﬁ@ﬁ dfedhed sslivergs.whe r EI n at
east one ri ng atomi s

| onaPhiRceT A I eGPl e Bk PPehes hieb i preparing o
pq’lta%g&}éﬁl:éllcom@%%l%n A TR Ve B Eafs lowr kR gartbh&thyr biologically nor
consi stin one to three rings, inc rating one
mwmruqdnmlwdﬂaépdwb@m%wgczeeﬁ%igﬁr Petgfifary as well s
% ﬁ%ﬂnmﬁé%ﬁ ner sulfur). The heterocyclyl ring
e optiona é substltuted as deflnﬁd her ei n.

Exarﬁﬂhesnmeuh bl saip] ot ceEPOHBA ferens Bl it e ot

pdha%ge%ltfcﬁg %%BAQ laQ Yllsﬁneg.' HRE5RZInAhat ﬂ'@ﬁm@pﬂh@ Qegzddny!
yrr inyl, pyrazolldlny , ol i nyl,
phmrmaztﬂbgldal aytivitymfitheiparght copipoadz L g@re, di nyI

i soxazol i décgé’ gdc}ﬂ&ﬁ Qﬁ@fbﬁ'}ﬁféd’ m‘flbirﬁa%é’a!nﬁcdéc@d/sl such as hydrochloric acid,

i sot hi azol 1 ul nuc qgui nol i nyl ,
i soqui nol i }ny;drpbltmmz e dafgriy ?Cldt Iﬁfféfcﬁcéé phpsaharisyrid, and the like;

benzothlaz
L o O

t hi anor phobémyic, c@lnp}mmﬂ a,q@; ciif feisti gilanesulfonic acid, famaric

thlannrpholl y I
di hydri so qUI c:i:, uc%lh ﬁlc aQi gE%ﬂg h@g o%h?ﬁé%/n% acid, glycolic acid,

t et rahydri hyzrhuxylmlphrgzd; ac1é52 rpxysthanhodfonirasish faciippef, maleic
ta get Ihlel qu]f/éﬁ%l IergadL IR «[,IE&& Smﬁ{degg gaguﬁgﬂﬁﬁ&g[fgﬁﬁgad

erélna Ing parti al
unsat ur at echudenicwaaili ?Iesphtﬂnelee@ﬁllfom(qat:lldopmpll%mc aClX salicylic acid,

;Egﬁ;: Lut ed c’cmvl\paad 5% g Fl=tin SPS Pih Stk Qfbnit S, tﬁfﬁé'thy’lacetlc acid,
and the like; or
salts formed when an acidic proton present in the parent compound either
is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or
an aluminum ion; or coordinates with an organic or inorganic base.
Acceptable organic bases include diethanolamine, ethanolamine, N-
methylglucamine, triethanolamine, tromethamine, and the like.
Acceptable inorganic bases include aluminum hydroxide, calcium
hydroxide, potassium hydroxide, sodium carbonate and sodium
hydroxide.

The preferred pharmaceutically acceptable salts are the salts formed from acetic
acid, hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric

acid, tartaric acid, citric acid, sodium, potassium, calcium, zinc, and magnesium.
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"heteroaryl™, or "heterocyclyl", means an aryl,
phenyl , heteroaryl, or heterocyclyl which is

wopitcoaahs y substituted i ndependently wi th onePCDEPOF/013293

substituents, preferably one or, two substituents
sel ected from al kyl, cycloal kyl’,” cycl oal kyl al kyl,

25 ;ﬁ[r& Qh(ﬁgﬁ :bs Wéiéjrrq%% @VM& ﬁ«]aflgrences(tg "pﬁarn@ceuﬂ]&aﬁ{f Qeceptable salts
iAEInge sdlicytadtition feinad (sylvates)na, cr)hs&ll ﬁalnks)(pplyhajrp}aq) losdgfined

hetero re Ris hydrogen, alkyl, phenyl
elBh%%l’j"FéﬁRWﬁl %‘W F}?ﬁs n - COOR (where n is an
i Nt eged tek 19 1Q> clrﬁg’f)and_\’ pradﬂlgR whaick mayd&mseﬂjmmrl:lyangeably herein,

hydr o R
1€ %gﬁj{(n Qq?r;p%v.wf:?/ Wﬁﬁq%ﬁsﬁ({ﬂ% a %éﬁ I%H%@ruﬁ ﬁ}é[cr?’rihgg ’lf 1’mu1a Iin
65%{70 WB@RS&HI Iﬂdn%(i%\lgﬁﬂ&rﬁégﬂeﬂeo B hmazmﬁﬁlharrmlbgaet Hrbdmg@ of @
, ar e i ndepen
ES S R e e B e D
ﬁﬁﬁ in %&Joﬁ?ﬂdﬁ)ﬂiof for el ol iﬁyduaﬂl KWay t}ﬁdﬁe’ﬂi\ﬁyﬂnodrﬁcatlon (s) may be
eavi ng grou ne t h
el g Vo et bR A TePEr Ca T T STHURBER &
131% N CwhBeH StydYoxy, aBino, 8 s@fHa0 gnﬁfpcﬂ:iﬂ cdtrﬁa@hﬁd @aBbenula I is
er substitution reactlon condi t 1 ons. %1%
B?fdﬁdﬁg agy gLy theianatie cleaved B BVA R TRFRAITE ghr%)‘lsee ydroxyl, amino,
n avy
Rl s e Cnop e i

ERteTs €0BS @ﬂet%ﬂ)fq)r@@}e, ap e SgRRle deHAL TR SHPRBRIES (¢ |
ge nz y?lQH&?(PJQ{Hb ?’3 F odr%E& ﬁﬁﬂﬁbhé‘l PatRstih kokhBBunds of formula I, N-

Xy, acyl oxy,” as well as those

OXYy, 1S0
geyd dpsvastvec(e. @?\Ieaqetyﬂ)@gtMam@gh b#Fes ﬁéhlg)@.ﬁiﬂaéé eggminones of amino
E.}%%gﬁﬁﬁd% 8&1930 Bﬂhﬁg atcé-{a%ts rl@etdl@é’rﬁf‘éﬂo@ BstB8 bekdiahd ﬁ{dhaldehyde

sarmecue interacts wt
farcienal gFheps 1ntcem@otmdmsf Rom@mbdean%ﬁxe likecseq Bendqeairdel. “Design

oni»S I
e U
subs éHtteﬁfItivy gokepC or blwt@vleg grow” cheans thetsipier whish splgetively blocks
not o t
DRt St BB LB, IS o o
icnsicdnee seledtivaliatindtherdopsotaded tdic eeasite i thetmeanipgepsventionally

ease, .con
SOl ER AR PIR ER0 o B R B BEfl o
::tjﬁe pﬂa)eébdtwu gﬂmps tdiglodaredthieorigogeh ankdéorrasgigni Bomb @rqsgnt in the
escri

ém % &;ﬁrgﬂ J t'ﬂ? trﬁgﬁg}nlger oécr%{} nlg %@8&15“4:{&9 nfit%gen protecting
teeduphyre h@a‘duhfbﬁchahgd&bm Ireedih yhd osfermioithese argangs goopsintended to
met hyl ene.chl ori de or.

dreteqiihe pitregen afqm §gamsq ungesn‘a [eLhangs dgflﬁgiy%ﬁ?e%tc tﬂ%‘c%dures

Exemplary nitrogen protecting groups include, but are not limited to, trifluoroacetyl,

C:

acetamido, benzyl (Bn), benzyloxycarbonyl (carbobenzyloxy, CBZ), p-
methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), and
the like. Those skilled in the art know how to choose a group for the ease of removal and
for the ability to withstand the following reactions.

“Solvates” means solvent addition forms that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed
molar ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the
solvent is water the solvate formed is a hydrate, when the solvent is alcohol, the solvate

formed is an alcoholate. Hydrates are formed by the combination of one or more
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acetate, acetone, nethyl ethyl ketone, methanol,
et hanol, propanol, isopropanol, tertbutanol, dioxane,

w@yeoeaod1es and the |ike. Unless specified to tPEI/EP2005/013293

contrary, the solvents used in,the reactions of the
present i nvention are inert sofvents.

"Phar, rmceutl cal I nmeans
roReRI G ap it S TR FACE Jh P EATS DaNBOe et T puglectler
s’ﬁagc;, &eﬁ? Akl c&RbBatibABeihgxble to &ﬁfh owed <bﬂ"tabrdi1f>(aﬂrﬂgl cal ly
e

rwi se undesi rabl d | ud
acceptaisFle pens pepupals an nglg nwlé{llq% 5 ?/ﬁal?%fs mean§ }}I%ember of

b ﬁfa‘ﬁﬁﬁ@l&g HERndUiBag, b ﬂbﬂ&ﬁﬁ&d oG h{ﬂn}Ana coepiahheprimates such as
salts" of a compound salts at are
Db ceLRI P A AT SROTABE o5t BF PSS gl horses

sthhgé BRS SERISwWide dgﬁ&t{&ﬁﬁuﬁﬂ@ suERCR r digHiBado gapztndldatsy labbratory
arent compound.. JSuch salts incl ude:

il st SaE PP sk rtih For A e ALy kg Exemples of

IHEEQGRhAL irfElIﬁfé' Bt LY A60RAREE ©, BRilE] and dhd it Thaaéreh “subject”
nitric acid, phosphoric acid, and t he l'ike; or forned

dees mobeete & PaticalsT a7 88 aceti ¢ aci d,

ben Z‘%?%J gﬂ@dﬂ? effEdtfhe 2BRMAPT Iﬁearﬁ%ﬁ&lﬂi@d&iﬂ bfe Bd)lﬁlpa@mdj’l;hat when
citric hanesul foni ¢c_aci d, funa%%ﬁiam

gylrriodiepd i subaest &1 tefatiesn fiseage p@te, sytficignd t%eﬁfe&t such treatment
g0 15&15@&%& ThY %@f%@ﬁ@&ﬂ? EfectiGé Qmount” will vary dependmg on the

“h droxyet anesul tonic acid, lactic acid, nmale (f
emnpbmrfa Hiscasatats, Deind ented, Hid saverHmABENG diseasq (geated, the age and

n?atRf% E}?%kﬂ &Q[ﬂE gét dche Pie %&fozi‘ﬁi &k admlnlstratlon, the ]udigement of the

enes on|c aci d, proplonIC acid, salicy
am:emﬂ;n§mcducai|oa‘Va@rldarytmmﬁélorlera aed gthep fackitsrenesul f oni c

aCI ﬁg]at g%fﬁ‘é‘ RN 68. aBG¢H an@Pehdsb8ettileli Grer@h” wREd Rferring to a

en an ac proton present In t he par ent
caHQbMIndor@lotdn@rbw rgfer@p;h &@éﬂogg definiigem pf ﬁh@ ﬁan@l@ as wellps preferred,

alolé%ipllheé%r tda and rgQSt ?Qferg ci(aéﬂrf’]@or%aﬁ ion, or an

on; of coordinates wt ah organi ¢ or
i nor gﬁamaﬁngiasétremm’f afd @sawg&ime@n@a@f@s i ncl ude

di et hanol ne, elr;}%he x{ ﬁgeasy@%h}/% QL#&@%}H&%hmcal symptoms of

tri et hanolam ne, P} nlne

Accept abl ethk didegastate Hsedevehyl indeubjegrihatimenyeemeoserkto or

cal ci um
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
disease state or its clinical symptoms, or

(iit) relieving the disease state, i.e., causing temporary or permanent
regression of the disease state or its clinical symptoms.

» «

The terms “treating”, “contacting” and “reacting” when referring to a chemical
reaction means adding or mixing two or more reagents under appropriate conditions to
produce the indicated and/or the desired product. It should be appreciated that the
reaction which produces the indicated and/or the desired product may not necessarily
result directly from the combination of two reagents which were initially added, i.e., there
may be one or more intermediates which are produced in the mixture which ultimately
Jeads to the formation of the indicated and/or the desired product.

In general, the nomenclature used in this Application is based on AUTONOM™
v.4.0, a Beilstein Institute computerized system for the generation of IUPAC systematic

nomenclature. Chemical structures shown herein were prepared using ISIS® version 2.2.
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hydr oxi de, potassi um hydroxi de, sodi um carbonate and
sodi um hydr oxi de. The preferred pharmaceutically

waecwept@s e salts are the salts forned from aceCT/&P2005/013293

acid, hydrochloric acid, sulpggnic aci d,
nethanesulfonlc aci d, nalelc i d, phosphoric acid,
tartaric acid, citric ac

di . '
LRSS oS L, SO0 BRI, o g
Ikhﬁﬁuﬁh&ﬁ&ﬁﬁ@pﬁﬁ&ﬁﬁof@hpm@gaaceut|calIy acceptable

salts oI e tio
cr yéf gl}oui%g g}ggﬁ% &é%scé%e Q]tfégl[s ﬁrévc? grrl gl?%]o%ﬁ%%sg $ not only the
V%ﬁ@ﬁs A6indrsaAdLl AR eisd But alkbehd eirivhs rrpmmﬁe:loﬁlgOmem dvh1ch may be

"prodrug”, whic ybe ed interch

foeped. ¥EtheRposs Qﬁoﬁfﬁﬂe QHPE RroaTt Rt logﬁﬁ8€¥ eqrb SgerSeSO]tvateS and
ARYGE REGRIGIAROf foPmirTrul @ | in vivo when such prodrug
I's adm nistered to a mammal i an subject. Prodrugs of a
conpound of fornmula | are preua%ed R/ rodi fyi ng one or
nore functional group(s) prese i n/the conpound of

formula | in such a way that ' fication(s) may
be cleaved in vivo t oAredey g
Prodrugs include conpounds o T

ent compound.

] f wherein a
hydr oxy, am no, or sulfhydryl group I n”a conpound of
591€H£§m£mhﬁd‘ aﬁdﬂesﬁﬂﬁmﬂbﬁup that may be cleaved

Ivo to regenerate the free hydroxyl, am no, or

wheehydryl group, respectively. Exanples of prodrugs
|ncludewanEDg{@up9t limted to, esters (e.g.,
acetate, formate, andbenzoate derivatives), carbanates
(e.g., hPNﬂhﬁEﬂH9ﬁan1nocarbonyl) of hydroxy functiona
groups | nds of formula I, Nacyl derivatives
(e.q. hkggg?gP?QN-Nhnnlch bases, Schlffb ses 3 nd d
enani nonasiseptigntlosubsiitetadsngior gpEapAly saRitiRed 5 to 12 membere

. ketals and enol esters of ketone and al dehyde

ﬁunctlonal gr.oups in conpounds of Forrmula I5and _th
i ke, seachhdseyéaP@demﬂY hate<Grgeraliyl, ﬂlmhﬂgéﬁﬁr (o g%leteroaﬂwl

Elesev(%b YQka@¥§@r§O£¥@@§§ &-Id1ed)LKES or ~C(=0)-R",
ﬁ%otectl%e r&ﬁ protecting group’ neans the
grhoreny isiionn0 sepdt RU& ynd B¢ R@hon%eneeé@tﬂmhgdrpéen oF Gu-12-alkyl

h | t
AR SRR R RE T PR, T ET U ot et ed

reactive site in thg®nmeaning conventlonally associ at ed

with it in s§ﬁkhet|§ qﬁen1stry Certain processes of
this inventi

R®is ;

X is -O- or -NR’-;

nis?2 or 3;

R® and R* each independently is hydrogen or C;.12-alkyl, or R®and R*

together may form a —C(O)-~;

R® and R® each independently is hydrogen or Cy.12-alkyl, or R®and R
together with the nitrogen to which they are attached may form a five- or six-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* together with the atoms to which they are attached may
form a five- or six-membered ring that optionally includes an additional heteroatom
selected from O, N and S; and

R’ is hydrogen or Cj.1z-alkyl.
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the protective groups to block reactive nitrogen

and/ or oxygen atons present in the reactants. For
WE@2@apbea48 t he terns "am no-protecting group” apdI/EP2005/013293

"nitrogen protecting group” agﬁ used i nterchangeably

herei n and refer to those org i'c groups i ntended to

protect the ni gen ain ira

D e e Fh A Ao B3 D98 BB spbodiment i
znqﬁhggegnﬁ%ghﬁ&ﬁgqg;groups |nclude but are not

limted to, trifluoro cet an nz

bendy ke sFbeRYRTCL L 558 EBWW éé%to PERfHIb ek Meteroary,
Wil ﬁ%ﬁgﬁﬂ@éhQ%iiﬁ@thg%;e or Pndik halebanizytefexabtalpomydr, more F.

tert t oxycar honyl and, t i ke.. Thos é?

| necan ORI Hhe CHBBeEs gﬁt?uﬁvw Fhs i I
removal and for the ablllty te Mﬁt gstand the fol | ow ng
reacti ons. "Sol vates" neans -oIVen addition forns

that contain either st0|ch|o-- ie~ar non

stoi chionetric anmount,s_ gme conpounds have

a tendency to trap a fixetl o o of sol vent

nol ecul es in the crystalline solid-stage, thus formng

a solvate. |f the solvent is water the sol vate formed
VﬂSﬂanhyd%aBean%Beﬁf@héd?5ﬂ¢6ﬁ9n1s al cohol, the solvate

formed L8 Abhoalaahebsfoemuldy i@l B smah ¢, has mee ba)ﬁdtﬂ‘i @peaﬁc
conblnatlon of one or norenvol ecul es- oﬂ@gg# q 8 halo. I
ahbadimesisipss anbemany emhpdimentisvial eF L BT etrgb y being halo. In
Cg?éaglcéih@cgdﬁlteﬁ{s %Qﬁ forl a]l§ ek ERBD LRI ARs PRENYY oﬁbﬂt}ﬂlﬂﬁ;ﬂ each

rmone or Subj ect” means mmal s and

afmmmﬂmrdisstutmm ‘Shﬁﬂéaﬂs?feé@ﬁ}y Feiperthearembad heptsAr may be
(r):pt na ﬂ?osﬂ t&ghetgﬁggggﬁcﬂ dsThitRd, §1Ridy o BRI AP0 BadAWPRBally: -

s such as anzees and ot her apes and nonkey

gﬁﬁnmmai@@abmhdﬂﬂﬂakgﬂ%mﬁh as cattle, horses, sheep,
goatg, and & el ifivaH IR c?l#éo@uﬁ&s 6@’8%&1&1 and formula

dogs,” and ca s 5 oratory ani na di ng, rodents,
Hiehe asquats? and Z6s @ndlrgmd;@aahmdgsentaﬂdandq gk foth be

]E%c?rrorgelflf §ga fteéna e f§{5| {?Aﬁ lRﬁ| gf?a R Tlgd%rggn %ﬁe {HerﬂthéqS Ci-12-

does not

dﬁﬂop&f@abiﬁrrkthﬂll hr othgleembo@mcnts b‘fl&gng}i@mtn%@mnyla II wherein n is
o G H@fla T and
SRBR Tt ety Baegoa el ?ﬁ'?‘”?%t%lg{ o A e Lan
dratuds TTivthesdif hiic? end Xtio-@f, Réend Blitigetherwithdhe nitrggen tpowhich they
di sease ,st at The " a p 1
e att FLIOLH i rﬁrég %t&e g) scli;%ﬁl%%lbn ?%Flggﬁeg \éﬁ%)@ﬁ]%éﬂts of formula
D@m@garfrfuﬁaltl etherdihe istwet Ktiy-Qr, Rf’ hed Bf weeber mepfaran-C(O)-.
the PP Cerfiin embodlments of the invention, the compounds of formula I and formula
II have n equal to 2 and X is “NR’-. In such embodiments R® and R® may both be

hydrogen, or alternatively one of R® and R® may be hydrogen while the other is Cy.12-

alkyl, preferably methyl. In other embodiments of formula I and formula IT wherein n is
2 and Xis -NR’-, R* and R* are hydrogen. In still other embodiments of formula I and
formula IT wherein 0 is 2 and X is -NR’-, R® and R® together with the nitrogen to which
they are attached may form a ring of four to six members. In further embodiments of
formula I and formula IT wherein n is 2 and X is -NR’-, R and R* together may form -
C(O)-.

Tn certain embodiments of the invention, the compounds of formula I and formula
II have n equal to 3 and X is -O-. In such embodiments R® and R® may both be
hydrogen, or alternatively one of R’ and R® may be hydrogen while the other is Cy.12-
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relative health of the subject, the route and form of
adm ni stration, the judgenent of the attendi ng nedica

W@r00sO6@ns nary practitioner, and other factorsPCITER2005/013293

terms "those defined above" anﬁzjthose defi ned herein”
mhen referring to a variable'i corporates by reference

ﬁ%{fg’ Ydlgfﬁl n F}Jlnéﬁtnlé Hi\éeaq%) 5& eI\rAa/r%e Cfoﬁﬁula I wherein n is
ﬁﬁi‘d XN add Rege b dﬂSgaat Trorsgll otlfer’ eﬁrrr‘t@a]ﬁrrremts of fofmala I and

di sease state inclu ent i di sease
ferrgpla Il whereinem i5s] afﬂji hge ]%\naf ﬁﬁ?rowgﬁ g}e fifrggen to which they
AL 562384 A6 Qtrlﬂgfbf@ﬁitftb o Ihdﬁnbers urn ﬁ(ﬁthet arabodimentseof formula

exposed to or predlspos state
Go6doHBEI LR ERR OHEE ol O o, 541 Sy RECBHEIDY CPRgC(0)- In il
L BEASADSLiteBts dﬂfbl)mawhmm forAgild Mevhér@@ assa3 stidKes -Q:g one of R’

%rdlrl%saf?lélln g@)ﬂr}r& gg\é B gpg rértr w?t r’t%qt] gt@g{sﬁg a tgt%g grgggrachea may form

ash 8f fout tSsix nre%%w BrdfQARIO h AT ShbaRA FRRENt
essi on of di Sease State 3% its clini

I
sy nﬂnm@gtanrﬁmchbmegts of F}g‘dpyeﬁ]élon, éﬁ{r{;)@ppﬁbefc fglﬁcaula I and formula
g@&ﬁ 'e@l.ga.l 138814 K&E QURI-NGntRciPethEdmhats RaaGtR ey RAR be

I ng m Xing two or .nore, rea%ents u

d
Iamhp@qer pmléern@mb’t s R andROEIY c bydragammeile B oheipfi
kvl ?x%?ér&‘taﬂ nfé'ﬂ%@ ufﬁ othbl erSh i Edn R ARRLALT Al Efr ﬁllﬂﬁtﬂ tvh€rein n is

produces the indicated and/ or t f
blelscﬂ Kegl- lﬁRodBrcandn&yarﬁbYdrﬁé‘@?es@éFﬂlI0§/herfé§‘{h0@“8‘iﬂrte€ foymula I and

ﬁ%rh%&g;g 5395 !119&]}(% N0, KERQETFL S cMBL GBI itrogen to which

there may be ®ne or_ npre
the’;r arermmchetdemammha aneoﬁpgdtmseﬁmeﬁlhehfe Ipifstherenfediments of

gdﬁtg; CV fo dr%ﬁpasﬂ grﬂe}eﬁf“ fs%r:ﬂgtx anNgl- tﬂ?%nﬂlwlt&:g’%ﬂf‘eg may form -

esire enera
aoen dh atlllr ﬁmlws embrorhmémtSOﬁéfpp‘mlgétaﬁdrfOlif%Ulb Howhereig nis 3 and X is -
3 g
@gt’ Uit fog e g en;?lg(#rlgtoltf;ﬂn Qg# RI Bg%\%[e‘? We @R L®His%E Which they are

Aaabed hﬁ}’lfbﬁn aCiveif alr te sixuetbas mh%%b%rr;g‘iﬁlégwmbéreé ring.
P ep ?e% UIZSDI ngd%<§ en%/seorf%r%{hlgl g‘ﬁcf‘f&fm%?aeﬂ M%';‘Eé/ Ci iz aémnoalkyl.

appe gen or nitrogen atomin
strutd U&’r%n lambéoahmend;r afébresﬂa hengfeasutcl, ¥ may be
hydrogen. It shoul d be understood that the scopefof

this inventign engonpasaes onIy he
R, R \~~/
, H [
9 PR ;o

wherein R>, R® and R are as defined herein.
In certain embodiments, the compounds of the invention may be more specifically

I{\I l/ 5

R“\N,R

RY), Q O/J%
S8 ©/ \©j
©c O I1Tb;

11Ta;
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various isoners which may exist but also the various
m xture of isonmers which maybe forned. Furthernore,

wo b@eseope of the present invention al so enconpEEERR05/013293

sol vates and salts of conmpounds of formula I : or a
pharmaceutically acceptable salPt™ t her eof, wherein: m
s fromO to 3; pis fromlto 3; gqis 0, 1 or 2; Ar is
vdpreivnal |y substituted aryl or optionally substituted
5 to 12 ;nepbered heteroaryl; each Rl is independently

S
23;?10 Qlen'&%hﬁcr@genégdya Sﬁqﬁﬁw’ F&y SRR oag;f-lj%&'(a]igalkyl, Crar
t%érg%@ - R0 8, -00)- & =0)(=B) eNRUMrer s 4NRERS, LN(RE-06=0)-R", or —
: ¢ and Rd each i nde endeni |y, i.s hydrogen or
@F@ZR%WR r2if 0RO 2R ik ®§eﬁf’l B earh indqpgpdently 1s ydrogen or Ci.

%}ﬂ%érgdn%%ily@o Qm%gmcy%ca_t?ﬁ-a@xy% yMRxf; and) S 2 or

each i ndependently is hydrogen or

G - 12- alkR’ and R’ e asri¢limed k5@t her may forma -C(O -;

RS and -neggﬁﬁb i aSor VI8! PBEHHOD 16, ardll dayhh R is
or Caeﬁgl t%@?ﬁg?@%ﬁﬁ]ﬂ%’ﬁgﬁﬁi trogen _tqQ which th%y 1
iadep adeathedo sy faliynG. 1+ plexy, 6 Csithmlﬁgf LYmRpR e

that .optjonal] yo i it brahblpeF el Ak INa. In such
e %%P%g{sf?g&r%adcﬁ%gﬁ%%g?@%r?%%éggf R5 gnd R6 and ong 7o
ahb&RBnent FRnioheveegeniand R meaydeanethtlo whi ch they are

att ed for 3 fjavgs pOR7SRX RABIORF &d S Hdhah Tkyl
opt i oAl %%%/Or%ﬁmh%még ’%’gd&ﬁ b%éFR hef gr oat om sel ect greaky >
éomam@n aRkyhnoidy, saclalRyl is prefeyehiplpsver elyici-e- Ciaf-gafiyl ppd more

cert a]%lnge_@gaq%ﬂents of formula I, pis 1or 2, and in
RISESRRY Srenbddment s p is 2. In many embodi ments_q is

2. 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

shown for corresponding addition salts as indicated in Table 1.



In certain enbodi nents of fornmula I
12 nmenbered heteroaryl,
wa wsisd7et ed by one or nore hal o,
nore F.

or
t he

and R?2 are as defi ned herein.

Tt

IHd a |

In certain enbodlngﬂts
i nventi on maybe of fornul

and formula 11,

,Ar is aryl or 5to

which is optionally
and pr ef er abP@T/By20051€13293

t he conpounds of
wherein m Ar, Rl

In sone enbodi nents of
pis 1or 2

and in specific

gnn
Wit
Ar

N R1 preferably being halo.

I'n " many enbodi
I n
s optionally substituted aryl

GihBaLsS p 1S 1.

Meptes mis 0 or 1,
certain enbodi nents
such as phenyl or

Mp or
M+H

map
pr ef
dpt
pyr
(e. g
of 1
for

al t ¢

enbodlnen R

thyts
erably F). In other
onal | y substi tuted

dyI or pyr|n1dyﬁ?

odi ment s
roaryl
each opti ong

hal o arably F). NHy ¢
vent w conmpounds of

qual to 2 and )
and R6 nmay both be
=rnat|vely one of R5 and R6 may

gacti optionahl y substrtuted (e.g. by‘halo,

may
Rk Aoy -5+
Il 2 B fontiingehn - 1-yloxy)-
ertain_enbodi ments

aegimiflea | and
(is -O . In such
hydr ogen, or

be hydrogen while

375

t he
gﬂb(

d
enbq
and
whi @
mem
forn

other is Cl-12- al kyl;—PHef ere
di ment s of fornul@p+/;nd formila

aC‘ed may form g
kﬁ’fgrther enbodi nent s of
wherein n is 2 and X i

ers.
ul a |1

lbly met hyl . 1 n other
r—](§ ?e%ﬁésﬁlﬂ?n —1h§ar21—

n stil

Wﬁbﬁﬁ eittydamaing n |s 2

6 together with the nitrogen to

ring of four to six
formula land
-0, R3 and R4

318

t 0ge€
1

t he

enbd
al t g

enbd
and (X i g
e badi mEnt2 of f

ther may form-C(O) -.
i nvention, the conpou
ave n equal to 2 X it - NR7
di mrents R5 and R6/ nay both be

yl,

-NR R3 and R4 are hydr
ormul a |

| n @yt 4
8{ of for{Qu[:gga(zLFlﬁbe -b&fzEMsalfony)-

and R6 mayhg.,
preferab
I and formul a |

and formul a I1

i n enbodi nents of.-

. 1'n such

Hpdidenoxydrethyl}-methyl-
ydrogen while

y nmethyl. In other

wherein nis 2

In still other

wherein nis 2

ogen.

350

el
AU

54 X

fornula Il
toge y f

X—+s—=NR7——R5and R6 gether

for

In furt
wher ei n n

menbers.

\\

W th the nitrogen

Clsopergham P B 17D
- MBridinB-3ngnfRe

357

N
O/\/
O O

[2-(6-Benzenesulfonyl-1,2,3,4-
tetrahydro-naphthalen-1-yloxy)-
ethyl]-methyl-amine

346

\//

[2-(7-Benzenesulfonyl-1,2,3,4~
tetrahydro-naphthalen-1-yloxy)-
ethyl]-methyl-amine

346
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C(O-. In certain enbodi nents of the invention, the
conpounds of fornmula | and fornmula Il have n equal to

WQ@2@ateo%48 s - O-. I n such enbodi nents RS and RGPOHYP1MO$/13293
be hydrogen, or alternatively one of R5 and R may be

hydrogen while the other is CE212- al kyl, preferably
methyl . In other enbodinents of formiat—andfe

-
Il wherein n i nd Xis -O, R3|and R4 are hydrogen.

kn still ot hel'r]ﬁenbodi nment s of forrmd;gejlze@emfoﬁylnm,a,@l

enbd
wher
cert
may b

I and fornmula |I .
o as defi ne§ARYEPT r?apﬂﬁ%ﬁ%n 1-yD)-N,N'-
conpounds| @inettid-ctavie1td-diamine

Odl ments of fornul

371
wherein nis 3land Xis -O, R5 and R6_ together, wit
the; nitrogen to |chNHhey are at{# W@Hg‘%ﬁ?fa%aﬁ%rﬁ?'w"
ring of four to si pnbers. In fu gﬂ&eﬁm‘a aRpdinamnt s of
for 3 and f i wherein nis 3 and Xis -0,
R3 georm C(O+. In still further
enbpdien and formila Il wherein nis 3
and| Xi s -\%// e of R5 and R6 and|one of R3 and R4
t oget her ththe atons to which they are attached may
forymaTing of |I|our T0 sSix nenberg, preferably a six
menbered rin Q_certain enbodi ng t he
iBnvent i on, Pi.]af%:e conpou of formul E\S"I?6 ﬁﬂze%%%l }ps34- 345
havs 3.andAXi s - NR7-. |I’tet$é,]j;rﬁr(ﬁﬁﬁﬂﬁhﬂam118yl) -N'-
R5 3 dr ogen, or tiv £y
of ben whil e tnPl%t %f‘ﬁ Ei“ne"g éini“?e
al ky ¢ . I n other| enbodi nents of
forgmla I na\éornula Il whereinnis 3 and X is
-NRY-, R3 and R4 are hydrogen. In|still other
embodi ments of €Hrnula I and forrmla Il wherein nis 3
nd|Xi s -NR7-, 5 and R6 together |yt -
%‘li ch they &{ ache@dy may form g QSE&? 1?143{11&"&%@%194 H1L6
menbers. Jn further enbodi nents of t&mhyldlrfanaplah@llen-l y-N,N- | 119.8
forn 3 and X i 9 0
t oge . In stil]l d@lﬁﬁyﬁg@%m@ﬁ% Hdmine c
enbq and formyla Il wherein nis 3
and R5 and R6 jand one of R3 and R4
t oget her V\Dth <Dhe atons to which tihey are attached may
f orm a Flnﬂ of four to six nrermerc, prefcrabl V& S
membered ring. [n certaisn,enbdodi nfents of formula I
aftd |f or mul aHLET R-Trayre” G _12- ani ndalskBenzeresulfeyt-aj268,4- 359

TABLE 1
Another aspect of the invention provides a composition comprising a
therapeutically effective amount of at least one compound of formula (I) and a

pharmaceutically acceptable carrier.

Yet another aspect of the invention provides a method for treating a central nervous

system (CNS) disease state in a subject comprising administering to the subject a
therapeutically effective amount of a compound of formula (I). 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.
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of formula Ilia or Hb: nib;wherein: s is fromO to 4,
each R8 is independently halo, Q. -alkyl, ’
wW@2008P6d738 0al kyl , Q -12- heteroal kyl, cyano, -B{T)EP2005/013293
Ra, -C(=O-NR bRc, -SO 2-NR bRc -N(R d)-C(=O -R e, or
- (=0 -Re, wherer is from0%o 2, Ra, Rb, Rc and Rd

each i ndependent | hyd
o Iilinogther eict SAhRBIELeRt MR ROX PSR farogd AL
&%0 %dof e garsﬁ]pﬂ]?esﬁﬁgl' tPRE e det cdrﬂpﬁﬁﬁg adMinistering to the subject

i ment ormula Ilia or |Hb, omO to 2,
aahdragawparkseﬁf@uwm@pénmfmqowwé o fgrriiia %kw

%Lwaﬁlgroﬁffect of th@%r&%mﬂﬁb&ﬁ Jrovities ifﬁlﬁﬂlo%ltf@hproducmg a

ments; n IS conpounds are nore
qmanoemdbdfformulaﬂé formula Ilia. In such enbodi nents R5

may %nggée%%g tﬁ%% &%WQ@OMM& ma(W‘W @Va'—i[é‘l‘y @ff mEﬂ;ods depicted

1h|ell2eﬂhs1aatweayk@zﬂetl©reaefmn a:hnmawh@mawndrﬁsﬁ@ﬂsﬁ b§198~h
al ky, f
ror o S EPE SRR S b B e

m eﬂha@lvdlhtbdrefwmtdomm@qahmhﬁréfﬁuéh as Allsigh (Gg-> pr are
r W
arga %@Heﬁé%c%sg%og?gg t (%e'g g{c, gﬁﬂb §rtsf8ﬁ’&){r 'ﬁgﬁésbg'gl;egf)% forth in

Wfdrbnceaﬂlthm ﬁ*memhd ek Rg&gpmﬂs lﬁtr@mnwéﬁy hepist\W ek Sons: New

?Wgﬁ i&qewg I gllb E{ W&g{b&g} ﬁ%ﬁéﬁaﬁﬂ(&% gtb@oﬁgcsisﬁ é%(l:stewgr Science
Pﬂﬁmh@ﬁéﬂ%Bp’Wolﬂm\y il hean deSupphppossitals; end SugprF Bieargions, Wiley & Sons:
BSTpRERe 006 YRRt &P )L araln Bha i pRESh (Hbes are mercly

ﬁl‘ﬁ@@@%@bif@o&a idtesds b‘fe/trhldntﬁehempaapés:of thé ptdaelt invention can be
in
hestn gsa}pgrvg%g%g? ﬁge § ho 8&1@{3&%}7&1 : nicgrg%cg o?l%aﬁern"i‘és can be made
QWH 54 Ao @l toiosiegKkilladir the bitchasinbjrefetred to the disclosure contained
er a eut [ cal |y effective anmount of a conpound of

%8 (CF“)‘OH ‘The di sease state may conprise, for
ex a”%@ staREWCRNRES]s a5€ MeAafhinediates ofrdi sszmﬂ:hem gastionshemes can

neur ol ogi cal
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.

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
125 °C, and most preferably and conveniently at about room (or ambient) temperature,

e.g., about 20 °C.

Scheme A below illustrates one synthetic procedure usable to prepare compounds
of the invention, wherein X, Ar, m, p, Qs RY R, R* R’ and R® are as defined herein.
Numerous synthetic routes to indanes and tetralins are known and may be used in
preparation of the subject compounds, and the procedure of Scheme A is only exemplary.
Specific examples of the procedure of Scheme A are provided in the following

Experimental section.
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di sease. Still another aspect of1 the present invention
provi des a nethod for treating a “di sorder of the
gastrointestinal tract in a subject conpgising

admi ni steriglg to ot he subject a therapeu

ef fective anount of ac und of for Anot her
aspect of thepresent J_EA{{EE.LI on proyi ds hod Lo?r%eﬁ,
pr o o8y nd okeduaorul a (1). “ConpeL of tHkeination

present inwehti®) can be made by a variety of®mgthods
depicted in the ill8strative synthetic reaction
schenmes shown and descri bed bel ow. The starting
materials and reagents used in preparing these
conmpounds generally are either available from
commerci al suppliers, such as Al drich Chem cal Co., pr

4
are prepargd)by mgthods known to those skill ed in tRe R 5
art foll owj|ng pr cedures sely, Qrth in refere BBS S N
as Fi eser Fieser's Re r Organic $S) nt hesi s; geﬁ
W | &y S€das rk 1991 Akviglionnmes 1- 15; Rad

Cheni st ry Jof=Cartdon, Con'pounds £l sevi 8F 8¢
Publ i shers, 1989, Vol unes,, % and, Suppl enent al’s’;
Organi c Reactions, Wley & \ﬁfg “Rew York, 2004,
Vol unes 1-56. The fol | owi ngR S)Rnt hetic reacti on schenes

are merely illustrative of t hods by which the
conmpounds of the present mgﬁ can be synt hesi zed,

and YRkfefYSfBkkrhd Raliét&{éscohﬁ)ohhﬂ 28s fe)iﬂt:é?detblg@vera&ﬂﬁiebpdhdmg
schenes tan be made and wi |l be suggested to

skphplepmnprngd. dfqtomfa@ﬂm@méﬂ@ww&rbset e ceralp Gagrgsutfony!
an%h{%hg %efcﬁi {shi5d lah‘aallgu%n | ERSalf e WHage JRUEHHIY S 2, an

e 1 ntetnmedi ates_of 'the sgnthetl c_reaction
schenpoyienzowepmonavberearis pod piis d@rilike Beope Brpageidagee with the

gl%{aaa%' @B?Jegé&%ﬂg GHEfarty] %U%’) Bed Q§£1s vl (d 311h Rekohe.

[v]

tration at’i on, st al
chmprabdgmaphy nsedrid thisetep. K@onsMPmcésm Iﬁlﬂ%b%hfrﬂ?b@d by a variety

o??ecﬁﬁ%%%reé i I’yﬁlt @g aftO4h Ehﬁp?}l g%@srbcf pr ;ﬂl‘f ngq{lagcofmpounds are

cons and Sp Ct ra €SS "specCi
tpmo‘tlﬂeﬂ bdowrathe, Extphzameeabselcbm Oﬁlfélmhmb@urdq et mgduction reaction of

{ %glg%%gi)g aHi&ed %8 ?%g 2 eqlt lege% }%kﬁ.{r}d aa&,ﬂﬂ §(Pcﬁﬁﬁ1600q5hydnde

press re ac
under mild protic solvent cond1t10ns

In step 2, alcohol compound b is subject to chlorination to provide nitrile chloro
compound c. This reaction may be achieved using thionyl chloride under non-polar
solvent conditions.

An 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 -O- or -NR’- where R is as
defined above. Where one or both of R? and R® are hydrogen, suitable protection and
deprotection strategies may be employed in this step.

Many variations on the procedure of Scheme A are possible and will be readily
apparent to those skilled in the art. In certain embodiments where X is O, steps 2 and 3
may be replaced with an O-alkylation reaction by treatment of compound b with a
suitable aminoalkyl halide or a heteroalkyl halide that may subsequently be modified to

introduce an amine functionality.
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range of from about -78 C to about 150 OC, nore

preferably fromabout 0 C to about 125 C, and nost
w@e@bmses y and conveniently at about room (orPErBPMN$/)13293

tenperature, e.g., about 20 C . . Scheme Abel ow

illustrates one synthetic pro'c]ed'ure usable to prepare

conmpounds .of .the inyention, whereirn X .
R, B A oR Re s g R tar phog he s Bfibedis fhe
%ﬁ{ﬂ]&tsb@tﬁn@a@a to indanes and tetralins are known

and may be used in preparati f .the.subj

CONPORFTPEIPoRRgS Ph@ep @5@8{]&"8‘9%5‘6&%%%%%@%% #Og %%IHIF); eceptors,

i%glﬁlgﬁﬂegaf%é’ 5-IPPaGk ELHTQ\&%@%? ofﬂf)(ljtlhhzﬁlcin’saaddm&xpécted to be useful

. are_provi N e N [ . )

iscbe FomeoHEMEAITC S A1t s RO e e PR RgT

(%séa@e, raﬁﬁ‘éﬁ’,egeﬁrstﬁ'n\,/ﬁlaﬁic%bfeeﬁﬁﬂ,@?ﬂ@Si@al apilbpdy, closepsdierrdmpulsive
. Ketone ‘comrpound may . conprise,,for exanple, an e

disgrdetsh meadIdisorteah SHETANRe :nghaqu%r 8 lsﬁﬁﬁfﬁsnr?%mﬁlﬂem of cognitive

ﬁ%}f{o?t)l, gl@é%ﬁ’ciis&r@&fs?ﬂeédlﬁ@ gisWhREEsugh kSardrans tRlintia,2ndabesity, panic

aryl sul tfonyl benzoazeprnone where.q is IS, 3, :

gtackp kbatkistap AiéeritionatsdisH BaE R Y HISOHE (ARG BREton defcit

gﬂéx;cﬁﬁ gﬂﬁﬁ%%th(ﬁﬁxﬂl%rﬁ @Ply%a e sud)as abehirg, ¥thanblf Aibtifcand

= ket oné conpounds nmay be used in this step.. Ketone

borpdianchines, sehizoplerepide pgt eleP _égsorélewwé%a&edo‘f*’lﬂ? é@ﬁéi tFvgaa and/or

E&%\é\fﬂ%:drg%ﬁéﬂeaé ?&&I’OC SPSEH dotnfRAPLR B exPEREBIN BRDS use in the

suc ofrpounds’ are provi ded below i n the Experine éjal

seatnianh obfertahi 61 Gagieoipsasiieal) diserdesdiiel ﬁ@ﬁth%az@PiWGﬂ grder and

St i eved by treatnent of ketone conpound

grl\?mﬁ)_tl#(gs%fﬁ?nh%gl?bhydri de under mld protic sol vgﬁt

%8&90 tions. In step 2, alcohol conpound b is subject

fo cflorination to provide nitrile chloro conpound

Thi s The gbuinwrology obeaemipevads eishitdnYmfignyyas ﬁqearmﬂ&é by art

under:, 0o Bfo%gc!lﬁg:s. q‘ﬁg Yr?@ittroﬁg&gﬁideg st defRnAhily ki dMRities of test

fedetionti's carried out in step 3 by reaction of

compounds af thw 3-hl Tsireosritoreansloivp St d24 Teceptpr aTedles g slow-

e, which is a conpound of fornula | in accordance wth

tAldeninistretion end Pharnpeepnahdompdsitiey be - O or - NR7-

wher e R7 i i &g e .. )
e Sy L PR D) o B v
one compound of the present invention, or an individual isomer, racemic or non-racemic

mixture of isomers or a pharmaceutically acceptable salt or solvate thereof, together with
at least one pharmaceutically acceptable carrier, and optionally other therapeutic and/or
prophylactic ingredients.

In general, the compounds of the present invention will be administered in a
therapeutically effective amount by any of the accepted modes of administration for
agents that serve similar utilities. Suitable dosage ranges are typically 1-500 mg daily,
preferably 1-100 mg daily, and most preferably 1-30 mg daily, depending upon numerous
factors such as the severity of the disease to be treated, the age and relative health of the
subject, the potency of the compound used, the route and form of administration, the
indication towards which the administration is directed, and the preferences and
experience of the medical practitioner involved. One of ordinary skill in the art of
treating such diseases will be able, without undue experimentation and in reliance upon
personal knowledge and the 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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deprotection strategies may be enployed in this step.
Many vari ations on the procedure of Schene A are

w@owsiokd7es and wil |l be readily apparent to thoseCEHEPI®013293

inthe art. In certain enbodlnjgts where X is O steps
2 and 3 may b e replaced with & O al kyl ati on reaction

by treatnment of d b bl
hal il Hée%erraac%l’%‘%tfgpqga{]e BT&T ]élvfﬂté?nwg& % seqsﬂeg% %%yl

ﬂ?ﬁrrﬁ@é@uﬁtﬁ%ﬁﬂﬂhﬁﬁﬂs@ﬂ&ﬁ@ng I‘ﬂh@ﬂlsti]ﬁable for oral (mcludmg buccal and sub-

functionality, Specifi i details.f prod [ ounds
PesET: Fel bl

12?%1?1‘%3 ctugl_et}?gl%gﬁ%ﬂl Ciﬁtr@fhtetil &sub M?&d&ﬁ ranh MVS&J)IE) tidménistration
r 5- recept or i nel udi
ol sl B oot e Teh P elpered
rﬁé%ff H&mirﬁst%a{‘lﬁm% géief@'?torﬂfusﬁl%ratc@hﬂerﬁé\ﬁ ddils 6gdge egimen which
suc ki nson' s” di sease, amtl ngton's di sease,

canbe@ﬂylsted@pfpcgémgdﬁt TeE8reE Hepield on, psychosi s,

SPIS lﬁg EO&}P& 8§§dd§°&ﬂ%ﬁ{&' pt&seflt ﬁQéIﬁﬁflﬁ tog%ﬂﬁﬂ with one or more

rai A
csiciie BRI e, Sf U5 S dePGccd BEATHIOR O
I%{a‘?& LA8f Rl i{%ﬁ{b 1oﬁ§‘ OF £¥hiR dofUkd. MR, }@ﬁﬂa&ﬂﬁ&iﬂc&mposmons and

anic atta hisita, attention def|C|t
tnyipdosge formsynayi ®@pm18fmh}spvel&mr@hmgﬁ¢%$ ingopventional

]gfo§8¥tgo% &ﬁ?@no b hanRlal {HQEhBBuRRUR rikfIlesddnd the unit

ni cotl ne and benzodi azepi nes,
émhgezfnms ammon‘anuarm witablie seqiioe smayabel t&tﬂ aefivgipgredient

i nal
AR RNTR SEHplalnat ML DL gt T plggmcesic

cxfmpxssetmn's rhdyebet qrasaoyaeas sgﬁdscmchaqs tabdgts or filled capsules, semlsohds,
éﬁgxg L Oslus ra&s% qgrrﬁl‘?egtg%ﬁ Sor?f;l%gisfsﬂ&?H Bhlond c&ﬁ@ﬂensmns,

i rri rome. Testing T
ﬁiﬂﬂlsm,cﬂh&gy coffilled eapsuhpfmr@dé ueé; o it thej mm@pomsnes for rectal

f)lg{lﬁ%r r% 6(21’&11*1%%&%1{&)2 0 &8 1%%@[&’% ﬂ%{qufglzer Eable sEh?cldn@ fdfr' Pabhteral use.

ermnin It1es of
comdlaticks @htditieg 5b¢1iﬁ6)n|eé1:)etpﬂbgram ackiee @grﬂimt or, more broadly,

S0 S SRS 5 PO AL 80 EOMingly il

liéﬁédéﬂ@&\f@hﬂﬂtda&gafdr?al hcorrposl tions conprising at
east, one co t
i ndi @Paﬁ%qnppg%ﬁeo?%q,%tg%e% i Ven on . &'B\é%}gﬂlﬂﬁedﬁ{a@zme variety of

oral administration dosage forms. The pharmaceut1ca1 compositions and dosage forms
may comprise a compound or compounds of the present invention or pharmaceutically
acceptable salts thereof as the active component. The pharmaceutically acceptable
carriers may be either solid or liquid. Solid form preparations include powders, tablets,
pills, capsules, cachets, suppositories, and dispersible granules. A solid carrier may be one
or more substances which may also act as diluents, flavouring agents, solubilizers,
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating material. In powders, the carrier generally is a finely divided solid which is
a mixture with the finely divided active component. In tablets, the 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
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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m xture of isonmers or a pharmaceutically acceptable
salt or solvate thereof, together wwth at |east one

w@b@eireetit i cal |y acceptabl e carrier, and opti POEEP3005/013293

ot her therapeutic and/or prophylactic ingredients. In
general, the conmpounds of the present invention will
be adm nistered in a therape

Sesgomp siecad T o trocspeuny el oL TGRS
&ﬁ?“lﬁldtwtﬁﬁ{ erX@p¥BatSlgthh@fialls lchﬂriet,Qﬁovﬁiﬂgtaadapﬁlldmsxa@eh the active

ranges aretylcall 1-500 I f.
s ety Wlmp\f%hqut)épr&eésp gbs:;lgoimlé%&/ %:P raagp?{, a%é%ﬁ% u dasgoaatlon
WRR &, SUHELB %aélﬁfsta%ﬁfioz%ﬁgé'é adSintheled.eV&blets yponfdets) eapsules, pills,

di sease to Pe treated elat heal t h of
taebetsabildezengesiaatplos @ﬁ@&»d Hﬁﬁelt%g 6 Ot I g’é’agai“hoél °

rout @J?e? ?&{Mﬁﬂ@@le el aﬁhﬁﬁistr@@on iri&ﬁldle mlqumﬁ)hﬁrpreparatlons

t owar ich the admnistratio directed, and t
inceilérmnedsionndyappeliKah AEURFIS S tigy F%‘éﬁouﬁﬁ%@?ﬁ‘?%@f solid

fo@fﬁﬁ[l é? at16?fkewﬁfc¥1 ?f&hﬁﬁﬁéfd &J4d donkértdd@ oyt bedbretuseas liqigd form

seases W W t hout undue
pwpemtmm BurubnomTea be Pepiiad esqligénnsplor seaple, in aqueous

%ﬁi ?lg gﬁc&@g 38 gk 56 kg&%ﬁl ShulkifliSs ARAL fRlkQAplef uch as

erapeutl ally effect’ive anount of the
keomi;mumbltm moheolpates@mcaqmvfémqoaﬁ sqlgfions @gp\peprepared by

1sis<1 V1B§ tﬂegar%gﬁg S§1ﬂ}(30raﬁ%ggﬁ)gf géncpgd&ﬂ‘gesﬂaﬁﬁ:%lorhﬂ\! enRkbRN

arnmaceutical fornul ati ons
stabilinets,ngdtthiskenisgiagealy. dAquspusiiapensions Futbhigreptice &Y dispersing

&Lﬂ%rhe bdllvfdre]g IR e coEn P@%ﬁ 1n $& with ARIcE8 nat@4H1FRBREYnatural or
: parent e i'ncludi ng i.ntranuscul ar,
)Fﬁthétafgms, aés;ns; methgichlbdage, s@m@@@mgthgkgﬂulose, and other well
N
@ﬁ@:ﬂs@dﬂsemdmam eontafn, ackridiist oahe astivesogparaeni) Florgpgs flavors,

aﬁ]‘)ﬂ%? VSS Eifﬁﬂc a9 a& P%tugag %@'g&eﬂe?? 'dggﬁﬁsmls Cthlc?@ﬂfbr? Qolubilizing

egree o I ction.
géﬁftguﬁdﬂwhkeon”pounds of t he present i nventi on,

f: g? reltlhélg rgo%’r\%%nqa% ?fetﬁf Breser{;a i C\%rrptll? I I g%@l Ak lg‘eéa?&rse%rer%teral
@Hﬁﬁﬂi&@ﬁwﬂ @ad., bmajaom:t Ifmscampl:é h;rhmstm@g’sggesconﬁm@ous infusion)
3 gg%;aq%glgal 18fu ﬁ)?}i% (}%gld pl%%eﬁs epéi 5@?8 s{r?r[g@? small volume
Qﬁﬁh‘d@ﬁtdr%ﬁiulﬁfd@@@didntﬂﬁ&s wmhtdm azﬂkiedvptdaemtm@d Jiheicomapsitions may
N e A R g e
aghmPR soRGio8E irefdueous polyethylene glycol. Examples of oily or nonaqueous
carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may
contain formulatory agents such as preserving, wetting, emulsifying or suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder
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 ox lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be

formulated with an aqueous or oily base and will in general also containing one or more

emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
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capsul es, senmisolids, powders,, sustained release
formul ations, or |iquids such 2&5 sol uti ons,

sus

7 P i SeBRS: | °”S@af?%risﬁ#%%ﬁlgf?a5%@@3?@2@9‘?%% the mouth
ih86H&] 028 geY BGhpAbing detveiagtntain Dftgvoesd Hae, tusealfycummoss and acacia or
sterile |n ectabl e, sol utions.for

trageanthinasiiles comPaISHE A 256 fngaﬁﬂégn(%%? Qlfsnler{e% basd guchfas gelatine and

%%cteh}ﬂ@ ol R &3I:8AkQa; aNB L UBliwalbyconghBitg tﬁe Gdtnteongredlent in a
out one hundred (100) mlligranms, per tablet, are

wudfebledianigl spTEe t abl e representative unit dosage formns.

The ’PIF %‘gﬁ%d%f Hﬁ%r@s@ﬁﬁﬁiﬂ&nﬂdﬂ%ﬁﬁ]ﬁ b@ﬂ@rﬂﬂi&}ﬁt&hfor administration as
formulated 1n a wde variety of oral .adm rat.i
sppagtoriesr Agow PRI UFIABELAS ABITEE %QW Yegiges or cocoa

?ﬁ%&gseﬁlfspﬁl@ﬁed"ﬁyd GRIPHS® e SHeAPIO URPler0éd B@ﬂ'@gmi&dﬁsm ffor example,
esent 1 nvention or phar rracegléelﬁfal |y acce t ab

B§a$ttr51ngh€h@gfoltgg hppwggreouy @W nto ¢ nvement sized

&h?dsggg% 'tSQEJ&lYar%P&I iy e carriers maybe ei t her

d formp repara;E CCHJ
powd€hs ;omp@lreisgf thei present EwpRieEday ba ted for vaginal

S&j[gpmss&att%h %@%aﬁ&dtaﬁﬁﬁtﬂﬁrébghﬁ thE; ﬁ‘fdb&%@ %axﬁs SQlpikAs contalmncr in

or nore subsfances whi ch may al.s
additias tcdtheuemesmglfeﬂm@ strdbregrrzggesase ke b mezétr@ be appropriate.

| ubr Zflagct) ;p chfsg)? n%}gse%g SVeStioP bR 8E SornRilR8& fd&fﬁabaﬂ es,

t abl egrati agents, or ah encapsul ati

aﬁf.tnﬁ’lﬁstedtlonl TheculiEpas ot fwsperaions ere agehedt AIeslyite ﬂae *hasal cavity by
F?ﬂvgpyog%lﬁ%eg félg %ﬂa%g‘f@ LGtk d &ro?p&] gfp'éftg oﬁﬂsrti‘y t1& formulations
&ﬁww@rMMMnQenEMm@se form. Yo dheletter ctaﬁ%%aa@mwr or pipette,

:gl? Iﬁﬁxg e d rr% n'% HB%@%‘?&%% ﬁéﬂrg déf%ltlgrgh&ermmed volume

?)eawsemﬁoﬁrm spspmﬁos kn’dletcaebl ofesppyhismad be gd for example by
rom apout . one vent 70 t f

F‘PF@“%G?? %teélgﬁﬁéﬂ%\l&mgtﬁﬁ asfgﬁr%fcar r ?/es s |) nglelrJggnbu? ar e

n ?t |Tlhmcbﬁ@)otlﬁdsrmfgheﬁresmtamvduupamy bediepmewptgehfor aerosol

stearate, act.0s

stanenei Jerie g P e AR RSy et bRl

%@hﬁﬂ%ﬁtﬁ@dﬁ‘l yrh‘dado!mj;ldn&d wil glemmll'ydltatve A gnm&partm for example of the

p%%iéreﬁ{fé]ag E tqbq%l:’qn‘lﬁd)é 'lcis[s] Eﬁf%‘%ﬁrﬁrt |r %ﬁeaog Fg thain%d bg means known in

g?gﬁh@ EEBEI exintple B ﬁﬁ@‘@ﬂizﬁﬁbmgThﬁaﬁme Higr@herrtaipnomded in a pressurized

viding a

o SRR G L LB RIS e

VR BrddsiliRo@eaRsE, atiti@orofluoromethane, 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.
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
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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Tabl ets, powders, capsules, pills, cachets, and

wo oweneeds may be as solid forns suitable for OPEI/EP2005/013293
adm nistration. Gher forns s table for ora

adm ni stration include liquid orn1preparat|ons

|nclud|ng mul si ons, ru [ i xiqr.s

cOBIRAYNGS 8 %@%gngepgégép 39ﬁ or, 1?,1ated %glfsgllréﬁnnal or subcutaneous |

augRek F 0BsCcANTER aemrem;endedm miviaetaxgmevheedustained release of
hortly fore use t qui d forn1 ar.ati ons. - .
RS SRORG IRp e AL HPEAPF TG G TR PBIS Vi Ceggef sgiments

drBcif0 URAHB o R RY {r@ﬁ@leﬂhw&&w@? kystdnanare drequeanylyatmtledrio an skin-
enul si fying agen

for ex uch a IeC|th|
adbesive ldff@ﬁeeqte%{ﬁ@ma?matﬂgg)latﬂ%ﬁ RO R A
e%ﬁ&@éﬁganl@éfr, Qgsﬁ%ﬂé ?%d&é@yl@&ty&ﬁwpwﬂg%ﬁa)‘. Juistained release
ter and glta e colorants

debipiysysiems areamfrﬁe PRRGEATRGUSYEP $he § R&gm Tayer by surgery or

%?&HSHSTHQ%&EMQ%@IM&Q pdtatéiterengioigdtibelipidweluble
vi ded actiyve congonent n water w th viscous d
mamdring ¢-gs 6lFORETURbETuPH lefieg,r@%h%felf?l}imﬁh g, PPdAcHg act
met h'ﬂlg\gll% Htagétﬁm 2BRHh LI SR RO M&hﬁly i€ €hik dbQgeforanRdIn such
ot h nown suspendi ng a%e Sol.id form ¢
f@mn shequiepHSLomBIsW Ve (Rt o ?§§68F?é1?18$1 apprgRgate quantities o
UL SE 005N (ﬂfeﬁt MRYe GRPERLBe fol i @H B hipaBkdsed pfe@a@@bh\ft@m package

conponent, orants, flavors, Stablllzerégﬁ? fers
auttaifing dibcrete quprtities af PEReBHiERcSh agpacke &s, capsules, and

égx!v&grg EYidts fo§ Qﬁgghlleé ZA139, RO R Hos38 @or‘hh@an' Bé‘aecapgﬂ'l@ tablet, cachet,

onpounds o esent’ 1 nventi on or nul atE
polozpageatseléroalit cad ol thesanpaepioate pemger oépy.oé fhese mgprckggs form.
exa n?tﬁer%ﬁ t&ﬁ% ggirﬁi:atcelﬁﬁap &rﬁ&@ Lha %’rge'ﬁsfohﬁﬁ}éﬁbﬁﬁare ARt ribed in

resen uni t ose formin a
Remirﬁgtblh €khesSgienngyes], Pretidel of PhRmnacyi lﬁﬁwdéﬁd bY E1 W. Martin, Mack

gu %ségr?go é%%@ r?é’l% SRl EEstﬁlg I%ﬂﬂi@vamae YaLi48ve Pl maceutical

e SUcC Sus S 1 ons,
Sahiflattons Coﬂfalrﬁnm Swmpsundwfﬁhh yrmntaqwélgs aveetisetikag in the

Eg F Eg]e sol utions in aqueous polyethyl ene glycol.
88%8¥ 0i Iy or nonaqueous carriers, diluents,

solvents or vehicles include propyl ene glycol,
pol yet hyl ene glycol, veget (e.g., olive oil),

and %?@Lﬁ%’llﬁg Hroe%)oaa 10 a? it Sfaﬁl ﬁe% aPe %w@rtﬁ)yénaglle %l%s%)skﬂled in the art

and ru ents as preservi %f
wehidre glea@)nmhchars‘tg{mdwgldouo };zralcst{:o,‘emlmh prgsens iraontion: | Hepysheyld not be

%{%ﬁﬁq%% W&V’&g‘ﬁ%ﬁ %}C%Be 'OAHh% H@etnh)gﬁl Bt nﬁé}%y%%éﬁ{g illustrative and

representative thereof.

Preparation 1
6-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 B.
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pyrogen-free water. The conpOﬁgds of the present

i nvention maybe formnul ated for““topi cal adm nistration
to the epiderm s as 0|ntnents creans or |ations, or
as a Fﬁensdernal pat ch. Ofnt ments and crea may, for-

bestdpar mul at ed~wy an aquégﬁg or base _ Steps
t he—additiom of @ ablie thi ckamiHlg a r con CHSOH,
& may beoier miil afed wilth an 2 PO

| i ng-ageg LQtio ma
aqueous or oﬂ%yKbg apd Wi ll in general aldo
contai ning one or nore emul sifying agents, stabilizing
agents, dispersing agents, suspendlgg agent s, 0
t hi ckenigngagent s, or colorlng agentw

For mul ati ons
sui t abl elf or t opercAl tr t hetembut h @\
in ze ac ‘nts
f,jEZEE::Sase,éié;;hly SUCT 0SE 2 xcaci a %ghéh 8

0%
tragacant h; pa |1 es conprising the active ingredient ©
in an inert base such as geCHEMIBand gl ycerine or
sucrose and acaci a; and nout hwashes conprising the

kve ingredient in a suitable liquid carrier. The
£050p01538 Shehvll-Beopresient adid eyl estemaybe f or nul at ed
tor admnistration as suppositories. A loy melting
wax, such as a mxtyre of fatty acid glycerides or
cocoa butte sy T1rst ne$@ﬁd and the e~ conponent
i s di spersed nogeneousty, for-exanp by |stirring.
The nol t en hoffogeneo m xture | s then
conveni ent sigzed nnf%i\YEkMSMEENto cool, and to
solidify. The conpounds of the present invention naybe

f or myl gt @dnfo?6-MRYOBLR;18dRI(SH. wg i285.07 Bespan 3esaL
tanpons Creans eIs @gftes

Gomb Rirmgriae OV Foh A he PaEer V0GP BeDRE medghacrylate

Jd BESF d§r290 i5‘@1‘?1’1’{61)'aﬂdtp'aﬁrdé‘treﬁ RN hadappieonr Tat esaction mixture
€ conpoun present |nvent|0n

fvos stirkedt @ d0f Qrforn%\hgmrs ApAiRYuEed B 9 é)g Mt§rofdisgueous
EHEQ'SQ SIS QDS GuilRith g@b A r ot @b@aﬂ@oﬁc‘é%ﬂm mEa¥FtQAc. The

conventional neans, for exa with a dr
pmpbmeé oogansplapers Weteavashechith 2&#§niﬂrﬁ§tubaée$?%’i]/$g%é theg dried over
g&%ﬂd‘ 9 lI%e %IVEB‘UVHS g@%r&@& thérrie&lﬁ%d b@ésﬁ@r@ t6 358 5089 8 (242 2 mmol,
maybe achi eved
adﬁs%o of e«aﬁ@oawphp@ylbéfqmt@mm wieme ﬁ%?f %P &ﬂe ag; 211

gﬂﬁ_ @Iutlon or suspension. In the case of a spray,
s nmaybe achi eved for. exanpl e by

4-( 3—F1uoro-Dhenvl) -butyric acid

O
Step 2
H, NNH
CO,Me
F

A solution of 4-(3-fluoro-phenyl)-4-oxo-butyric acid methyl ester (28.27 g, 134.49
mmol), hydrazine monohydrate (26.1 mlL, 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
of Et,O was added, and the mixtures was acidified by addition of 6 M HCl with stirring,
after which an additional 500 mL of Et;O was added. The organic layer was removed
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respiratory tract and including, intranasa
adm ni stration. The conpound V A general ly have a

rgfmﬁ]ag?eggg l er %gg&a%éﬁwgn‘ggﬁﬁbl%ﬂof 95(91%{1 &fEt:Id)fE@OAc (3:1).
PR @érﬂlﬁﬂe@&frgﬁﬁﬁﬂ@ekﬂ@m washddheitlawtter fsamurza:xébphe, ang then dried

m cronj zatjon.. The active in di ent i,s rOVI

Yee G 7 Al BHER S ED et SB B O PF T Qb Sobwnish ot
hlprek e DGasRAilleRE) usﬁ@]ﬂex@ﬂ@t’ﬁlb&,c (9:1). Removal of solvent under
di chl orodi fl uar.opet h trichlor

SRS brisETT B ot BAHY. 2 1gPmo B0k 3B Sk R to5Phepy) butrric
suhtabl 61925 183R4agyosol may conveniently also

contain a surfactant such as lecithin. The dose of

fiecnd may be controlled by a netered val ve.

Al snad i il DEr-AgslitMBennasRdi ents may be provi ded
Tmhatformof a dry powder, for exanple a powder, m x of

the conpound in a suitable pomder base such as
| act ose, starct arch deri vatfRés_such z
hydr oxypr op cel lul os ypol yvin
(PVP). The powder care®gt w drh1a e
cavity. The pewder conp05|t|onzﬂhy b e presented in

unit dose formfor exanple in caEsuIes or cantridges0
of eAgsolutng cﬁftme’tharcesulﬁmlsa@d Thawks and Biawasstitredet 85 ° C for 15

W@H“%& s Mryuécgl pq;mt 1A t e o8, d) Yo HRARGHvEH, ﬁ@a&&lﬁ&'ﬁ]ﬁ 15 mL of

or rru ati ons an be pr epar ed wt
Rtk esul ot daddysranatiistiebiopwise sud thd midursrwasstitied ot &’ C for 2

I
ré;&%g 5[2‘16 r?%bm St t | g\fgs ?(fn &mn?)gideo\ér?L |Oﬁ8%%? Ih%% E}étrazi;c%d twice with

f400 mul @ﬁEd)Alcn TlhE amﬁﬂredwrgzonc ]s}aebs wereneashed Withgaturated NaHCOs,

del i ver The
L 5 LIS TR, B Pyt e
redR8 @Eéésu&@ @ yivenn pathavas elomgl nham@ silica gelalsmge}mmetOAc

S cRamard SF Flyeiery ey aorat e BN O aE By 52.9790) of

wPfi6koS3p Ry dro-Dhen astthalemd - @fe dis atyeli@s bil. clxib: éw%théI)
conbi ned wth a penetration enhancer, e.g., Azone
éﬁﬂﬂédecylazacycloheptan 2-one). Sust ai ned rel ease

debhMRIyIfeMs Bengiad e - Hserhehlsubautaneous| y into the
subdermal layer by surgery or injection. The subgder nal

i npl ants encapsuIaDe the conpound in a lipid sol bIe
: nenbrane cone r&tbpér, or i od
pol yner, ll[;ﬂ'ilrﬂI777ﬂﬂTf*’

25

A solution of 6-fluoro-3,4-dihydro-2H-naphthalen-1-one (5.51 g, 33.56 mmol),
benzenethiol (4.07 g, 3.79 mL, 36.92 mmol) and K,CO;3 (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 EtOAc. 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,
and then dried over MgSQO4. The solvent was removed under reduced pressure to yield an

oil which was eluted through silica gel using hexanes/EtOAc (9:1). Removal of solvent
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The pharnmaceutical preparations are preferably in unit
dosage forns. In such form the preparation is

wa@adpdiogd7ded i nto unit doses containi ng appr opr PEL/EP2005/013293

quantities of the active conponent. The unit dosage
form can be a packaged preparation, the package

containing discrete quantities of preparatian, .such.as
b eced Ak ers PSSl 435 Ui R Jha 10 of bt gsalfinyl-5.4-
@g@@‘gf iz gltqlent b%ne Al £pﬂe§@mﬁv giprmscas (her@)capsul e,

or lozenge itself, or it can be the
appropri ate nunber of any of these i n packaged form
é%ggr sui tabl e pharmaceutical carriers and their
rnulatlons are.descrlbed in Rem ngton: The Science
inRmeel £ rngplihalendi-0ed) by E.W Martin,
thk Publlshlng Cbnpagy 19th edition, Easton, 0
Pennsylvanla Repr esentative pharnaceutlcm

fornulat co O~Na coditpoiind of e prg
inventio
EXAMPLES “Wé Yo €S

i nTthe EXanpl bel ol
: rep&VQWﬁons and” ez
gi ven to enabl e those skllled in the art ¢oonore
clearly understand and to practijce the esent
i nveAwsobionTH ey henplshiEnTbe-dhdhrdasier glhalent h-ape {8y & 31.65

h{}ﬁo@ ﬁﬂﬁcﬁi/m@r' (5 RRIdF@Rh) Rk stﬁ?éc?it}fo@p% t@@. Bfiture. OXONE™
| u

ative resentative ther atjon 1
60 Beysivon peiokFoanpsubiate, 473 &rlgo @P.prhtgaﬁ f«\ﬁléﬂg C{)lﬁeso'FﬂIe of water

QM@ Lag %&&dl% ‘Ek?eesq{fgﬁ% P&%%ﬁ&‘tl bek defetiohl HixRie PRk §‘t‘iﬂr&ﬂfd@@§ hours,

carrie out accor he process shown in SCh&
&@m@\@a@r&eépmﬂem geqd rroysurep Haw yespltingaag e piaigpfige was diluted

%ﬂ?@%b Xg‘gg@{)gﬁd nﬁt?&%{eﬂtt%% ti‘ﬂ{es Jrthl 0rebsnza demtdeombined

|mﬂgﬁonmmde(MH
‘mlsacamsfet&t Washedl Wiglaweter(saBraed bunetandirise ongtMghOs The solvent was

acryl %t i?ed%@ed%ﬁgss%% Q)grlgd aft B whidRhd 1 RBd t}ﬁ%‘&@'@&ﬁ& gel with

fon mxture was stirred
:ﬁ@xﬁeffomov@drhyuﬂaéoraﬁdm HRempeliofsdlvent @@@@edrwecbprwwfforded

HHS &9% QBol, 72.27%) of 6-benzenesulfonyl-3,4-dihydro-2H-naphthalen-1-one as
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+H)™.
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 C.
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phase was extracted twice with 500 nL O Et 20 and once
with 250 nL of Et QAc. The conbi ned organic | ayers were

wormaed7#s t h wat er and saturated brine, and thegT/Eprioeso13293

over MgSq 4. The sol vent was evaporated under reduced
pressure to give 50.89 g (242: 2 mmol, 84.93% of
4- (3-fluoro-phenyl)-4-oxo-butyric acid nethyl ester as
an oil. Ms: 21F (MrH) & S$tep 2¢ CO,H Step 2
R uor o- yl) - i cid of -

-

uoro- her(yl)-4-oz§[%| butyric @acidl_nmet hyl ester
g 134. mmol ), 'hydrazi ne nondhydyate (26.1 n@\
537.96nmmol ) and KOH (22.64 g, @03.47 nmol) SH

in et hyl ene glycol (150 nmL) was heated to reflux under
argon and refluxed for 2 hours. The reaction m xture
was cooled and diluted with 1 5 litres of water, 500
mL CfEtZC)mas addedooqnd the Mxtures was aC|d|f|ed by

age 0 HO.~wi th stlrrlnq after
peie Pt Sl
2R e aqueous a er mas extr
with 250 nL of 500 nL of Et2CVEt OAc (3: 1) The
conbi ned organ|@ | ayers were washed with water,
saturated brine, and then dried over MySO . The
sol vent was evaporat ed under redgced pressure to ylejdo O
a browni sh oil, which ma§ eIuted t hrough silica gel

usi ng %R(énes/EtOA of Sent urd

%%g%?a%ﬂ I?éﬁ%oro pRe d) 1 acﬁmm l.

H) +. Step 3
6- Pl uor o- 3, 4- di hvdr o- 2H napht hal en-1 -one A sol uti on of
met hanesul fonic acid (75 mS pi2®b was stirred at
85 C for 15 minutes, at whic p0|n nost of the P2Cs
B@ 1di ssol ved. An addltl onal 15 nL of met hanesul fonic
detaotiete henst i BoRB b 25 1 {on i i ur e v poi Ure
tion m xture was poiured
into 500 nL of water amd extracted twice with 400 clH
of Et OAc. E@m ned| or gani®et hyers @ d Wi th
sat ur at ed ,+Wgterg and sagturated b and then
dried over T ol vent renoved ~
'e) O

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 combined organic layers were dried (MgSO4), 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

F\©\”/rcozH Step 2 ©/3\©\H/foo H
o} ©\SH




10

15

20

25

30

reduced pressure to give an oil that was el uted
through silica gel using hexanes/EtQAc (9:1). Renoval

wotoosoboremt under reduced pressure yiel ded 6. OBCYEP2005/013293

36.91 mmol, 53.97% of

6- nuor o- 3, 4- di hydr o- 2H napht hatén-1 - one as ayel | ow

oi | 165 (M

6- Phét 1F§mrpaa¥§ﬂn§]§-44°f&ﬂ§ﬁv§fla 29f (LD gr Hareab) thigphepol (5-2 g 51
sehaly) badpehdéel Ipd@&@ma,cérhdmmécms %Hmahtdn)adv@{aaudm 25 mL of

5 benzenet hi ol
é’én@ er%HJéP’jld%\ﬁaﬁég)écﬂhf grasgonymigrey a%h?&?ﬁ% tpﬁl%ocgﬁt r' 2dours,
Mea®bbNH aﬁ}d Hﬂﬁ{éd(ﬂyﬁaﬂﬁloﬁmm ﬂﬁﬁwit@latm_rz{ﬁ%e% rﬁ)dﬂl!it Y &fas extracted
our.s e reactio

t d 'at 80 2
&5 ﬂmgp Iégﬁ?ele%fa %cmtﬁéc EW&@@%%*‘WIPW ied (MgSOy),
md Eha%@@até’ﬂ—m?cier EtfRed prebairt RY\REIE 1181(88 s%@t@@wm -0x0-4-(4-

he aqueous | ayer was extracte twice Wi th 250
Eiimésulfmé ROGAY) hUBHICEEAS .a&rm%p@iﬁ“g Xe¥ @ M&Iﬁéﬂ Wi t h
g@%gr saturated brine, and then dried over MgSO . The
solfvent was renpved under reduced pressure to yield an

i-Rlgenglauligagl-phenvhidbutiresdd silica gel using

hexanes/ Et QAc (9: 1)CoanDv e sol ventunder reduced
e e
o s a

6-phenyl s , 4- di hydpo- :f_k-l;lnapht

pal&vyello ) NB 255 (MH+H)+. Step ©

6- Benzenesul f onyl - 3, 4- di hydr o- 2H napht hal en-| - one A

sol ution of

6- pthwﬁ&mﬂEme66%)4mﬁwm%ddQMhHﬁhﬁﬁﬂthhkémehsdnﬂoﬁBfH@Cb(6g)

gi gbl 1612 Q %ﬁ%ﬂ:‘l a?hlrs énqn_c%ﬁmg( %ﬁgertr%ig(? fogg P’E?‘g 5 %r?utgg, ancli &xcess

beuidxyaseleasiitd. dite mikTur8 vag theh%ﬁd&i)td’ﬂmllekhamﬂszl sdisal sx:eﬂensmn of

bt DRl G I R BIRESEE A P Bnimpl) i g0 mi. oren

EIQ]],reﬁa.d thB dedctien nex@powatstdred adsiont edseatups 28 Sudags. THe@nixture

res | ti eous residu iluted, wth,.500 of
b Rt e B S ad oy B AdtiBeR o water

The a@mmg ﬁgﬂﬁu@%wam&ﬁg{m& ﬂgea\aﬁiaednﬁsm 102 nﬂmﬁﬁEtOPlxc, and the combined
saturate ringe, ri,ed ,over ) vent

SR TR s s S et Pk 30 Piste 7 LR 182 iRph 81%) of 4-(4-
Pﬁd&r@ﬂhuﬂﬁﬁylﬁih&hfﬂd -Hulyrughl Sialdrede 9EE. M3: h7HeMany™.

| oned by chloroform Renoval of solvent under

PEBdced pressure afforded 6.55 g (22.87 mmol, 72.27%

QfP}@nbl%lZeﬁ‘ﬂES uldibrsto-31 4=phi¥dha-34 napht hal en-1 - one

Step 4
©/ \©\/( 1. oxyalyl chloride/DMF ©/

2. AICI,

4-(4-Phenylsulfanyl-phenyl)-butyric acid (5.0 g, 18.4 mmol) was dissolved in 50
mL 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% HCI. 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-
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a white solid, which was recrystallized from

Et 2/ hexanes. Ms: 287 (MtH) +. Simlarly prepared
waigioaged7e above procedure with 3-chl or obenzenetCTERL005/613293

step 4, was 6-

(3-chl oro- benzenesulfonyl) 3, le%ll hydro 2H napht hal en- |

Ehwﬁaﬁ%éér%&%%zﬁ I&ﬁ o nﬁamsmwrfefld%ysr@

Quaphetic procedure descri bed in this Preparation was
arrl ed out according to the process shown in Schene
EME C Step 1. 4-(4-Fluoro-phenyl)-4-oxo-butyric
PBicdl, ok 0fARERZaNRy {50 I pBRAATDYe and al uni num
trichloride (156 g, 1.17 nol) were added to 500 nL of
net hyl ene chloride, ar@ the reacti on m'x@u;Qa was @

stirred. Icci gl c_anhydride (50 g, w-e nas _added
to the st i ng méiﬂﬁe, ondE @ he
reaction gy x¥ ur e\yas re(glx@meoo eAper

hours. The reacti on was quenched by cautious addition

of 1ﬂ%€@lsulﬁﬁ -3, helifRBR6 P AapAKAILE-S -3VasS( Reldedisiodved@R 50 mL of
mL _of ter. e aqueous m xture was extracted t

ekt St}ﬁedo%’f IRRPAFINBRAG R O QEE dAdtehe? Bondi } Megissolved in

OF SR Gvak @NBHIINRT © tE lselqm(gwea%@oh, Tﬁ@ deRMER Q{&ﬁl?éjwas stirred for 8
under reduced pressure to gl ve 62 [, 59.6%

6 nmmo
Boura. qnd then, gfagorskestiymder zedyiced BRFsSre. ﬂghea #tigs: aeue@#la grsidue was

&0ktkdwitBoo }19147 oi(M'tH) dnd e%tn%@tea thr’ée 8%f5 dith 100 mL of EtOAc. The
(4-phenyl sul f ri c acid Step

2Q¥n1€14€¢P1‘EI&CéS-Wé dylﬁt)l Daerg\/leSCBu 254 the sglvegt yasregroged under reduced
5@1@& Yo Jléla LARASHALL (V§s auﬁd tﬁ’t%ugﬁghﬁa qrifpomg ﬁf(ﬁgc/ hexanes
ﬁot assi um car bonat e wer e ad

gnaval of salyens tAgET f§@|‘ll¢€é>§1r@l>‘g{11@@ﬁ8(§€d IThe (- %m@b?&%) of7-
rng Flféﬁgg 32531{}1 gr& QHlﬂangh%lgnoi —ofe 1OKA %ﬂ M?QS?CQ\Q PS’

addi tion mLwat er. The aqueous
Mhdwer@mseceu@n%bﬁ ebovse Rrhﬁfé?elrft With¢- ﬂ/wqrhbqaenﬁhmbrn step 2, was 7-

%gg%o l?e‘ﬁge Cg@ﬁ’lf R g3 G e}lal‘?( 3 658 18I BY (M)
eva ate under uce pressure 1o
yi el d 11 g (38.5 mmol , 755&9_£ﬁ_mléoxo 4- ( 4-

5-Phenvylsulfonyl-indan-1-one

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

the process shown in Scheme D.
SCHEME D

0

b = o0 = a0

. ©\ oxonEm ,, X
SH

Step 1:

5-Phenvlsulfanyl-indan-1-one
O

jou o QD




phenyl sul f anyl - phenyl) -butyric acid as a crude solid.
MS: 287 (M+H) +. Step 3: 4-(4-Phenyl sul fanyl - phenyl)

WO Rubyed7a8 aci d Powdered Zinc (66 g) was washedP@i/EP2085013293
HCl, added to a solution OHgQ 2 (6 g) in 50 nL of 6M
HC . This mixture was shaken v#Qorously for 5 ninutes,
and excess |iquid was decanted. The m xtur t.he
addeirPl@r@rln@gm@ﬂecfmmy\lé&leé@a@é@ﬁéﬁé Con (Gt No. 13886-3) was
D5 ; disibifetenphomdidssiuBit b b kat@difly {-frocedure of
geﬁégﬁh%?%%?‘g@z 4506%3L oe%:l 6§/|ﬂyl—(#qssmand t he reacgi orf+
stex 4 of Braxale $ 1t pifend Tphergbwfearipedan ioaes §1S: BAHEYSH)"
dhe,m xture was then decanted to renove excess HO,

uenched by addition of 250 nmL water. The aqueous

0
under reduced pressurg to yield 5.0 g (18.4 pl, 8%
of 4-(4-nyl -pherafép)z-butyci @O
crude sd %Sy H)-—-%»——Stﬁg. 4:
7- Phenyl se'f aayl -3, 4-di hydr @X@2NERapht hal en,k- one
4- (4- Phenyl sul fanyl - phenyl) -butyric aci d(50 g, 18.4

nmol ) s dissaolved in 5 an _(: .
Oal yr Ry BRI’ fon® pB ki PRSI el rpcedure of
viep 6 odtigedplednd affbel 5-phetyloifonyhindar lwes. $M$:278 VH)"
lhour, and then evaporated to dryness under reduced
pressure. The resulting resixoglehs di ssolved in 40 nL
10 of 212@_ _ﬁﬁd%gl §Ce|g%|i!%rl%§—ti ;%5[2-@1;%'&%4&%')-%%%%}1! 1'—&1*(}%9.[&%] —@etﬁsﬁ—amime
g, O—art at ornce: e reactr on
M Xt Uhe spaketiiprotedldrd dascribdddurthis #raingigeves hediedyut according to the
additi% of, %%X)HCI Thi s aqueous m xture was extracted
PYREs WPYR A OPME Bt Bt OAc, and the conbined organic
| ayers were drped (MySO ) and evaporated to @Held 2. 54
g (10 mmol, 55]|5% of
3 3, 4- &fRyldr 0- 2 ht ha
: . 25Rak iV +, agp 5;
nz/\eso | -3, 4- di hydr o- 2H-Rap} halr’en-1~ one ; r\éargH CO.Et
7- Pherysul f anyl - 3, 4- di hydr o- 2H naplet ffal en-1-one () B2
was di ssolved in 50 nL of ‘

H
N<
0" > CO,Et O/\ﬂ/ CH,
0

O 00 2 QO
S : 1. NaOH S

I\ 2. Oxalyl Chioride 7\
o 3. Methylamine 00

me as aStep2

H
N<
07 > CH,
= O
BH, THF y =X
0
15 SCHEME E

Step 1
6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ol
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MeOH and stirred at roomtenperature. OXONE(tm) (13.5
g, 22 mmol) was dissolved in 10 nL of water and added

WO Q00bl0es788 i rring reaction. The reaction m xt ur BCIVEB2005/013293

stirred for 8 hours, and then evaporated under reduced

pressure. The resulting aqueou%oresi due was dil uted

with 200 nL of water and extracted three tinmes wt

100 nmL of EtQAc. The xonbi ned extracts were dried gver
30,

MySq 4, and the sqlvent was ved unger redues
pressur ‘“yl e \Ahm _\thr

silica ggl M th c/ hékBres. %
under reducedipressure afforded 1.7 g (5. 9// [, 59%
of 7- benzerfés®l f onyl - 3, 4- di hydr o- 2H napht en-| - one

as ap Q). M ﬁ?g AR 42}? %%ghﬁib afeh Y- erl@ 1%9 AYShRB]) and

t he bove procedure W enzenet in ste
ébdn\tméao'z‘ehldnde (0.35 g, 9.3 mmol) were added to 50 mL methanol and the reaction

g’ﬁtfél Luor o ,Ug]ée!a ?Iﬁfﬁe&# t&ﬁ’g%agurg’fo% oflk HXI%{ gt (ARThI 328 ieh added to

repar at
freRoaniphstixbarylesiltiogin pxtelpnetloﬁ@ vyitet dugstalls, whish et @llected by

ARG bl apaLe gg&m%%n@%ygggq $Plbenzanestilfonyl-
Sregps-tetrahydro- naphthalen 1-ol, MS: 289 (M+H)"™. .

g-ePEenyl sul fanyl -i ndan-1-one5- Fl uoro-1 -i ndanone from

ch Sigma Chem cal Co. (Cat No. 18,566-3) was

16- BahmhewlfolmfbE,ﬂzein’etmhmdromaphﬁmlwbszhvmbam’clc potztyl evier
carbonate using the procedure of step 4 of Exanple 1

to afford 5- phenydsul f anyl - i ndan- I-one MB: 241 (MpH) CO,E

Phenyl sul f onyl -i ndan- 1-one

dan- | - oftepas tre d W|t

< e pro; ure of “step f dany
, VS 27
(M H) +. OE@aIF’JTpl eyl B'rt‘lqu - one. /‘/\\

[ 2- (6- Benzenesul fonyl -1, 2,

gdr o SrdgHeRsE- 1)1 %gzﬁt”é’tyﬁm Pa%ﬁﬂw 1:0ti(4¢ erfhd© mmol) was
%ﬁ/s%lk}@& 1P eE QW BMIeasd tHadadidntnhikEurEXANBd BedSan ice bath.

carried out according to the
Sodium hydride (0.2 g of 60% solid in 011 washed with hexanes) was added, and the

reaction mixture was stirred under nitrogen for 20 minutes. Ethyl bromoacetate (0.55

mL) was added dropwise, and stirring was continued for three hours, during which time
the reaction mixture was allowed to warm to room temperature. Water (250 mL) was
added to the reaction mixture, and the aqueous mixture was extracted twice with 150 mL
of EtOAc. The combined organic layers were washed with water, brine, dried over
MgSO,, and the solvent was removed under reduced pressure to yield an oil which was
eluted through silica gel under medium pressure with 4:1 EtOAc/hexanes. Removal of
solvent under reduced pressure afforded 0.75 g (2.0 mmol, 48%) of (6-benzenesulfonyl-
1,2,3,4-tetrahydro-naphthalen-1-yloxy)-acetic acid ethyl ester as an oil. MS: 375
(M+H)™.

Step 3

2-(6-Benzenesulfonyl-1,2,3 4-tetrahydro-naphthalen-1-yloxy)-N-methyl-acetamide
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process shown in Schene E. SCHEMEE Step |

6- Benzenesul fonyl -1 ,2,3 4-t etrah. ydr
w@20apbd7al en- | - ol 6- Benzenesul f onyl - 3, 4- di hydr BeEPI0aPI13293

thalen-1-one (1.31 g, 4.6 mml% and sodi um bor ohi dri de

(0.35 g, 9.3 mol ) were added o 50 nL methanol, and

the reaction m xture was stirred at roomtenperature

for one hour. Water (200 nL was then added to the H
reaction nixtums, E@gk ting in precipitati on of vt
crystalls, whigh were collected by fi

VY to give 1SEPE (4. 16

1, z—smhyd

VB 28%( Wb st 12N I¥or
>4-t etdf a:t(nydxo napht ﬁa%eﬁ Thyg]ﬂ% %nezget i cO§®| d et hyl
t
gs Bg(lziz&msmﬁsﬁ}:fmyyl‘m 243¢ctaalydta-ahyhthalendpyloatasati¢ aad ethyl ester
((é)]732g[, %’O P IRids o 1BE 1r92581§19|o\f§rgﬁ %10? %qﬂgoﬂ I\YatC%ﬁ/E 15 mL of
n 00 .

€ reaction m xture was I'ce
B0 salotibydwackelded. Thgre@ttlcﬁa%:wtewmsuhaamd rto 50&S Fedemirtitates,
X |
? r@?@g& lﬁ:ﬂgzerﬁg%g ?% mgdgsg%t Ih S%%Séﬁtﬁ ? %X adé&xﬁn%f YRl The
fesdtingeqicatie Ir(lﬁuséwm_extma:ed ttdetdmds ophi 196 ,mIanﬁEtOAc The

SHHGOHISHER 50 QSR 0G5, MO s R, S
dobrepewad tenenvelih der re@bd@d Ipltésswnas Ta dbleckstiloing hesidveaedsidissolved in
] Xt uy e n h ue m xt ur tracted tw ce
3 S G R ab o BT LTt TR B D R Rl 6
dasiedionmbmidatoar drdy)iwee adttededhe V@rc’clh/b Seixthre andstirhed for four
solvent was re ved nder educed re to vield, an
B R e el S YR P atre SRET which 3PN iy s
ﬁﬂ&&ﬁlq:rressutd The: r&lﬁie(%‘ds/ digxland Z%Wdﬁomﬁe,&ﬁﬂvbéﬁesultmg
der ‘B%Sle d‘?ﬁéﬁg Qﬁ{lfvgs 2 solu ftlc(_))gld?g Oog rggth la 1ne h)mchlonge/?n 25 mL
W Na@HI et 0 ahythorasapht bﬁéc?ﬁfa{ewdscl‘)é}léctabﬁid &ir agéd] agl Bdted
ster as an o
& lrrejﬁg rnh@ﬂ%n@re& %rs?%%h}?@fﬁ%{gﬁ@ﬁa% difmoval of solvent
dndél eé@h)ced\bf@;dw hffacied amigde (66115@161% 8RS d‘fqm(ts Henfenasw}fonyl-
]tez,%r éltlg ra ?drganalg)kq‘?lle%nl—lyl_oyl oﬁf -meth gct:étgm?dcélag an OH MS: 360 (M+H)™.
Step 4
[2-(6-Benzenesulfonyl-1,2,3 4—tetrahvdro—naphthalen—1—Vloxv)—ethvl] -methyl-amine

N<
o) “CH, o CH
———
BH,. THF ©\
A
0 0

(2-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yloxy)-N-methyl-
acetamide (0.7 g, 1.9 mmol) was dissolved in 25 mL of dry THF. Borane (10 mL of IN

THEF solution) was added, and the reaction mixture was refluxed for three hours under

3

nitrogen. The reaction mixture was cooled and 25 mL of 25% aqueous HCl was added.
The reaction mixture was refluxed for 10 minutes, cooled, and solvent was removed
under reduced pressure. The aqueous residue was basified by dropwise addition of IN

aqueous NaOH, and the aqueous mix was extracted three times with 50 mL of EtOAc.
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(0.75 g, 2.0 mmol ) was dissolved in 25 nL of nethanol,
and aqueous NaOH (15 nL of 25% sol uti on) was added.

wab@eioexat i on m xture was heated to 50 OC for PENEP2005/013293

m nutes, then cooled, diluted wth 20 nL water, and
acidified by addition of IN " The resul ting aqueous

xtur s extracted thr t.h. 100
BB Spahin R Brdinieed Wit palth it gt Yo MeSOs. The
veider wgbfdc?etaudzredeﬂmgﬂezO/mswchl an tgthE B&o ﬁ@ (M EthmeB $8%) of [2-

ve u ce ressure (0] e res

[P eRe Rl LS bilete P ao Rk el Ty Do Py b vraine
%}Hﬂﬁ&hloﬂ?@l 1q>Sa$%d (N(;thp*r :j de §o 8 rrL)dgng o t

I me or nram one dro e reaction
mi xt 1%@@%&?? éfartfrb%W%Sr(prﬁmrep%a]é\ﬂf%ﬁw&éﬁ Lypne and 7-
baREh&seITPSH 3 4lathydad-DBLn *tl‘fdﬁerﬁ@lo\h%@&sp\é@eﬁfefyeiﬁmé@q were:
under redu ue_was di ssol ve

25 niL of df?cf%rg%e e b ﬁ@nﬁ%%ﬁwﬁﬁ@d%mw}remg “méthsamine,

19 pY9 ﬁ\q+}p+aar§cpl ution of 2.0 g net hyI am ne
hydrochloride in 25 n_ I N NaGH at 0OC. The resulting

pr eci pi t at & \4\7&@%@@?%@%&1 hhd> 4aﬁeFrabI¥drr@dlaPhﬂ@1€‘éll'Lrﬁ’l§éY) ethyl]-
(Fg%whnﬁé higasgelunder medi um pressure with 4:1

/ hexanes. Renoval of sol vent under reduced

pressure af f or ded O 6 g (1.64p0s. 83.5% of
(2 6- benzenesul fonyl I,
NI q N |-meghd-sthiage-1,2-

e as an 0|I I\/S 360 (I\/H—|) ‘H.lan%h%p 4
[2 (6 Benzenesul f onyl - |

ATheyynaaidmsossdpha drasrérediin fhis Rygmple mips Farmise oyt acepiding to the

?rocess shown in Scheme F.
- (6- Benzenesul fonyH, 2, 3, 4-t et r ahydr o- napht hal en- | -yl

oxy) - N- et hyl ac(et/am(gi (0.7 g, 1.9 muol) was di ssl/ve;;I}/NH2
or O

in 25 nmL of dry THF. Borane (10 nmL of
dde 3Rd he react fep 1m xt ur e & axe
n|t rea @#
co eS nd 5 rrL of 259 %’beous HO Wes agideds Tt

react oon) m xture was ' ePrxEdof%Sr 10 ni rtgft\gs cool ed,
and sol vent was reane TRA%? reduced pressure. The
aqueous residue was basified by dropw se addition of
I N aqgueous NaOH, and the agueous m x was extracted

three tinmes with 50 niL of Et OAc. The conbi ned organic
| ayers were washed with water, brine, and dried over /\/NH2

l\/gSO The resi@ue Ghas recryst allized from
E ;“guvessor@eﬁlmml S94 f
(nze yl-1,2 3—4—t—et—r—ahs,¢dro- ha

| -am ne  BH,.THF

// \\ // \\

Triflic Anhydride

@)
SCHEME F
Step 1
2-(5-Benzenesulfonyl-indan-1-yloxy)-acetamide
0~ > CO,Et
@ J@E& - - CL @j

1. NaOH
2. Oxalyl Chloride //\\
3. Ammonia

2-(5-Benzenesulfonyl-indan-1-yloxy)-acetamide was prepared from (6-
benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yloxy)-acetic acid ethyl ester using the



hydrochl oride. MS: 346 (MtH) +. Simlarly prepared,

starting with 5-(2-fiuorophenyl sul fonyl)-indan-1-one
waeee/Pe67enzenesul f onyl - 3, 4- di hydr o- 2H napht haP@nEP20051€13293

respectively in step 1, were:

{2-[5- (2- Fl uor o- benzenesul f onyP¥ =i ndan-1 -yl oxy] - et hyl }

-met hyl -am.ne, Ms. 35 H +.; and ) ) )

procedums ok obvier dipt BrARle Sgﬁ@ ropladpg gwa‘ftéylﬁ%rﬁhvalfr%ﬁblmde with

gﬂn%@a,q{/[@ygg]z-(mml -am ne, MS: 346 (MrH) +. Exanple

SBBAzenesul fonyl - | A A-tet rahydr o- napht hal en-1-yD-N - e
thyks£hbaealnddl-aming) thaoaiathet i ¢ procedure

described Tn this EXanpl e was carried out according to

the process shown.n gghenme F. SCHEME F Step | 2- 0" > CN

(5- Benzenesul f ofyl - ndah- 1-¥,[Ieo y) - acet am de
p onyp- i ndan-_lgf_éx;&- acet

Triflic Anhydride
: I, 2,3, 4-tetrahydro- napht hat’en - yIoxy)
-aceti§\\ cid ethyl ester using theprocedure o @f step
5 3 of anple 1, but replacing the nethylam ne

hydr ogblBehkéRsdnl-aHaaB ni-AoxMBaceBd@de M), 8.3 BhRM) Was dissolved in
5- Benzepesul f qnyl - ndan-] - yl oxy) - ac(ie%rgglg&ﬁﬁl%e )
0 5. ma i aad o RgAtonfaiEHIe Web bky5d ¢ &8 ap|icq ]%j:th'
$i8ubroRhdthMRsuldings ol wadide 12 A0.) Ras RIdddHBBwisa@dith€reaction

reaction qu xture was stirred and coqled 1n_an ice
BHEtEre was oWsH S EHB AR EN™ SHyPerailgs dFRedeaqtniyas qrgached bu

10 AdEeendsOPYISEof BV adb®ul BRGL drNthBhhddus phae wak bewRed twice
towarmto roomtenpérature. The reaction was quenched

withadBinel edOdrc. Tine cambered ruganiglsegadreprarashgmyithiygpter, brine, and
AL GUS MRS QXS A RGHAD i We@ Dy Whddiurh 3Redre®hromatography

Et QAc.. The conbi ned organi c | ayers were washed with

okitigg thigpghhalicagelusing EtOAc/Hexanes (1:5) to give 0.5 g (1.6 mmol, 48.5%) of

(5-benzenesulfonyl-indan-1-yloxy)-acetonitrile. MS: 314 (M+H)".

15  Step 3
N-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-y1)-N'-methyl-ethane-1,2-

diamine

O/\/NH2

©\ /©j> - ©\ /E>5>
e
3 BH,.THF S
77\
O O

77\

0O

20 (5-Benzenesulfonyl-indan-1-yloxy)-acetonitrile was reduced to N-(6-
benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-N'-methyl-ethane-1,2-diamine
using borane in THF following the procedure of step 4 of Example 1. MS: 318 (M+H)™.

Example 3
N-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-v1)-N'-methyl-ethane-1,2-

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

process shown in Scheme G.



dried over MgSq 4, and the residue was purified by

medi um pressure chromat ography el uting through silica
w@edoonedagy Et OAc/ Hexanes (1:5) to give 0.5 g (BCBEP200$/013293

48. 5% of

(5-benzenesul fonyl -i ndan- | -yl 0X§y-acetonitrile.

314 (MrH) +. Step 3

N- ( 6- BenzenesuPtonyl -1, 2, 3, 4- tetrahydro naph'halen |-y

) =N - met hyd - ethane- | 2 dlam Step 2

(B- Bgnzerfe [ - nﬁ teR-1 I;ylo cetn -
rlequded ! sOCl

benze ul fonyl-1, 2,3, 4- fetrahydro hthalen I-yI) N“/A\NBOC
- met h{d &t hane- | , 2-di am ne usi ng boPa e in THF CH,
followi ng the procedure of step 4 of Exanple 1. M

318 (M+tH) +. Exanple 3 N-(6-Benzenesul fonyl -

1, 2,3,4-tetrahydro-naphthal en- 1-yl) -N

-met hyl - et hane- 1, 2- cdi am ne The synthetic procedure
described in this Exanﬁle was carried out accordlng /Q\V/N

t he process sp&pm\LnNgghene G SCHEME G Step | CH;,

6- Benzenesul fonyl -1 -chloro-1, 2, 3, 4-tetr ahydro-
e Step 3
6 -1,2,3,4 tetraﬁydro- al e

(O ) was d|§§3ved in 50 "L t8luene, and
1 nL /“ hlonyl chl ori de was added. The re@cf on was
refluxed for one hour, and then cool ed. Sol vent was
removed under reduced pressure to yield
6- benzenesul fonyl - | - chl or o-SCEEMFAs t et r ahydr o- napht ha
ene fO 6 g, 86.3% as a crude oil. Ms: 308 (MtH) +.
2 r2-(6-Benzenesul fonyl -

5 % Berfreh&ulfahpdr ghlsaphp Bad-efrahydroamphthaleziehy | |
-nethyl carbamc acid tert- butyl ester
6- Benzenesul fonyl -1 -c chioro-1, 2, 3, 4- t et rahydr o- napht a

ene (0.6 1.95 m
Am no- etﬁ!!]unﬂ namLQJE&JLJEHtE:IEyI
(0.512 ¢ 7 odi uwocl,

// \Y // \\

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
refluxed for one hour, and then cooled. Solvent was removed under reduced pressure to
10 yield 6-benzenesulfonyl-1-chloro-1,2,3,4-tetrahydro-naphthalene (0.6 g, 86.3%) as a
crude oil. MS: 308 (M+H)™.

Step 2
[2-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylamino)-ethyl]-methyl-

carbamic acid tert-butyl ester

Cl
o @L
S 28" NBoc S
/7 \\ 1
o0

CH

3

NBoc
HN/\/

/7
CH, e
15 .
6-Benzenesulfonyl-1-chloro-1,2,3,4-tetrahydro-naphthalene (0.6 g, 1.95 mmol), (2-

Amino-ethyl)-methyl-carbamic acid tert-butyl ester (0.512 g, 2.925 mmol), sodium
jodide (0.1 g) and potassium carbonate (0.5 g) were added to 50 mL of acetonitrile, and



iodide (0.1 g) and potassium carbonate (0.5 g) were
added to 50 nL of acetonitrile, andthe reaction

worRoobs@48vas refl uxed for 120 hours. The react PONEP2005/013293
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m xture was cool ed and diluted with 200 nL of water.

The aqueous mi x was extracted-B@ice with 200 nlL of

Et OAc, and the conbi ned organic | ayers were washed

et teaakimnenixtune iwae refhrad @rilad hovesr ﬁé@ Sepcion SEKiEERasgRoled and

aﬁ%&%&@gﬁm %?%g&g.idrﬂé SR @Tb@&& SRE LB SHICL WG 20Dl of

was el'u roug I ca ge medi um pressure, )

E Aomndghaphybined atganiy leversweze Gasiadexidnwatepduingompd dried over
?f%rgg%g lSﬁ]%]iltSVQ l \é%ﬁ g#ﬁ]lgr?&er &fies gre@u@é,saﬂa?h@lfegﬂﬁgg di1Qvad eluted
HRofgh kitinzgh ésudi:onylesdur@ciBprhatagraphiyy divng aphiRAsHexanes
éé(%%d%/&) F(.grtnrﬁ%%l]oz b\ % %@?Eﬁéﬁgfeg?}égu}e%%i&%@ g @659 &lmol, 46%) of
e 6-bBernendfoull bap|4-tey2hiré-taphtlatendt-ylanzipol- bl rmethyl-

%%b?gu%%@ﬁek%@%ﬁl}f%ﬁv:a‘s %n QSIBRAZC? tﬁé p\élﬁlﬂ(}:o napht hal en-1 -

YteB no) - et hyl ] -met hyl carbami c acid tert-butyl ester
—' - 3‘; _:_ 01 . -1,2 ‘ﬁf‘ ‘. : 201 ! Sl l_lé —ethane-l 2-

Fadesle The reaction m xture was refl uxed for one hour
and then cool ed. The _sol vent was evaporat ed under
reduced pressure, an&il(ﬂhe resulting solid was “
reqcyrstal lized f«opNBbEOH - Et20to yield 0.3 g (0487 " CH,
mol , 97% of NN 6- Benzenesul fonyl - |

2, 3x4-tetr ahy dra; napht hal estdp-ayl ) - N - | et rana
1 di am 3 hydr ochtoride—3al t. 45
Adg conpodnds prepart¥d by the proce 8fe O

ona
Exanpl gn3 are shown in Table 1. Exanpl e 4 éborml ations
Phar mé¢e¥ti cal preparations for deliveryby various
routes are fornul ated as shown in the foll ow ng

Tabl &5 eh LUl 89 £t r ARAHNRAl L TRRAAR0) Ashyl|-methyl-
usedﬁéﬂ]ﬁ%&%&%@ﬂiﬁé%ﬁ@%ﬁgﬂl ?Idr?ﬁb%ﬁeﬁ%f the Co O%UHJS] ety
chrlRoriratid tért-betrpset ©idm 0formobarasalisiPhrS it 2 Mbiphe

i e i -
BRI, 1 A S0 A S s v
apPuxedi fmaore ourandithetnédojedd ddagelvent was evaporated under reduced

pressure, and the resulting solid was reqcyrstallized from EtOH - Et,O to yield 0.3 g (0.87
mmol, 97%) of N-(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-N'-methyl-
ethane-1,2-diamine as a hydrochloride salt. MS: 345 (M+H)™. .
Additional compounds prepared by the procedure of Example 3 are shown in Table 1.
Example 4 |

Formulations

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 L.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate . 0.5%
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Composition for O al

Adm ni stration The ingredients

are conbi ned and granul ated using a solvent such as

woredoaanahs The fornulation is then dried and fpPeTHER2005/013293

into tablets (containing about 20 ng of active
compound) with an appropriate-88bl et machi ne.

Conposition for O al Adm nistration In

Active conpound 1.0

ated sugar

gr edi ent Anpunt

Fumaric acid 0.5 g Sodi um

C hi Orl'hg G’ggn(ﬁ%&s Maetrﬁ‘i)’c%d BEd @Qg&hsgd IR0 GaBLRPYbn RN

Sor bi t ol

@ﬁ@)u’c 100 m
(70% sol uti on) &

mhs sngcaveldg wionkd z(ppaﬁ:émabﬁ 3 totz%@layly dosBgy Fl avori ng

0. 035 ni

Colorings 0.5 ng Distilled water g.s.

to 100

m  The ingredients are mxed to form a suspension for

oral administrati deompaiag aratu@AThe active
b1 at—ts—dissotved—na pUIlIUH O gt ter—for
:Irrlﬁ g‘glte'lgn. A sufficient quantity of sodl/uwrr]ﬁe/@}re’rorl de is
Altve Agekdibned th stirring to make the sjal@%on
|g@lnn|r~ The-sol utionis-made ||p t o—weight—wi-th-the
HESIGFE he water for | nj ection, t9-P Ler ed t hr ough

TrHsséarelbRolARMPr ane Ti1lter

sterile conditions Suppository Formil

and packagegesunder

ation The

Lﬁ@tpéﬁjl ents are nelted toget her and ni

x&P%Bn a st eam

ST B g o o ot

mul ati on

2o% O total

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

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

compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15¢g
Propyl paraben ‘ 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢g
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

025¢
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Al'l of the ingredients, except water, are conbi ned and
heated to about 6000w th stirring. A sufficient

weoaansd7ys of water at about 600C is then addedP@d/EP2005/013293

vigorous stirring to enmulsify the ingredients, and

wat er then added g.s. about 1087g. Nasal Spray
Formul ations Several aqueous suspensions containing

Podirmdpande. 025-0. 5 per cent active ccrqsé@mﬁl@mtomc

Wa%&%leﬁ e@goﬂasal spray formotations: @anlm nutattons
opt | onal fv contain inactive ingredi ent|s such as, for

exarrpl e, mcrocrystalline cellul ose, sodi um

car box l. r t he

ryar Sy PR 05 PP int Mo aertian A

spfidgntfornttyatfisodisnmeyotide id edneelded withatiarimp®ahaleghayolution
i.cal del i ve out e

Wl (TR AGRUSRE Rt uf Fo kR, P B2 iRt pgmetgy for njection

Hoeied glrsugfed Oﬂenlcsorﬁmérrﬁpermﬁteeu@dt yackaded dimier sterile conditions.

Exanpl e 5 Radi ol i gand 5bl ndi. tudlles Thi s exanpl e
illustrates in vitro r#@?%%ﬂg%ﬁ%mé?—%%g st udi es of

bgeatietitd of formula I'. The bi ndi ng act[iggiywof

commounds of this invention in vitro was determ ned as

foiledngredignhl i cat e det erminations of 5-19P6 | | gand

p&g,étﬁylelyegﬁgoqzlmpe by conpeting for bipgizgg of {3H1tSD

in ce nbranes derived from HEK293 |cell's stably
%@ﬁ@tbﬁsmm@w)éé@%u nant human 5-HT receptdfe Duplicate
determmations—of —5-HF2Atigand—af-Hntty—

conpeting for binding of [3H Ketanserin (3-(2-(4-(4-
fi uoT]mﬁJieglzesi;dn}qcﬁrpmeltdd egedbet lyd Jnied on a steam bath, and poured into

1?1() ﬁc%%yé 2QL{p lgﬁpe) in cell nmenbranes derived

®'s s y expressing reconbi nant human
5- HFZA. recept or. Menbr afiesic@oenptagipar ed from HEK 293

od—deseribed—-bv - Monsha—et al

tha nt
T 1 | rllco lJy C IIC IIUL IIUU ucT
@@Fed WS Pharmacol ogy, Vol . 43 pp. 3267%% (1993).
gﬁd;efcbﬁj@sb@iyﬁ) KI cell Tines as describeéd oy Bonnaus et
1 Pharnecol Jun; 115(4):622-81(1995). For
%@Pl%tl on of affinity at the 5-HT6 re@eptor al |
TREET4H nations were made T assay buf figr contarming—59
Tris-HA, 10 nM MgSH4, 0.5 nM EDTA| 1nM ascorbic
Ménegal oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with
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
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pH 7.4 at 37 0C, in a 250 mcroliter reaction vol une.
For estimation of affinity at the 5- HT2A receptor all

waledoenad7a@mt | ons were made in assay buffer contPCTEPHOS013293

nmM Tris-HC , 5 nM ascorbic amg 4 MM Cad 2, pH 7.4 at
32 0C, |na250 mcroliter rea %lon vol une. Assay

3H] Ket , .
OHREr S g e ST o irme Oblore R Bt Bguripih A typical
édmkgsabe&\ﬂéerz -baprayd everyZB1rhoursat 37 0C (for 5-HT ) or
60 mn. at 320C (for 5-HT2A), filtered onto Packard

G--B plates (pre-soaked w tExabhp®96 PElI) using a Packard
gGIEﬁII 1c;Dela hatréester and washed 3 tines in ice cold

i nd [3H LSD or [3H| Ketanserin were
det eTlis aengls ilhatatadt Vit redidhisdiehndiil Bles bE té¥lpound of

ack ef[j TopCount. Displacement of [3H] LSD or o
% % anserin fromthe binding sites was quantified

'Blye bintingrgticier lﬁ&ﬁtﬂ;ﬁhh@ﬁoﬁﬂh{ihﬁh%ﬁ?%ﬁﬁ IYIIUIQ)I @asﬁde@é}hﬁﬁ&{ &follows.
t n e | S e | S| ope

#Fgfé‘ﬁ%%ﬁ?ﬁ?f %gﬁ%g%&fmg%{"f ligand s ftyrtycesp B1adn évr:ampéﬁmggm@mdmg
@fr[aH!ISﬂJm @utdi@nmﬁ@sai&fva& oM HEKDSHIEAL k@@lﬁ}@ngeegﬁg@fésmbmant
hal f - i fi.c binding of radlollg

Bes P B RIS e iR R 6 or-ahlo Liicheinity Here made

& %Eﬂlgtf&emhaﬁ@ofmgm%rﬁl sina-the procedur es of
(Y

s of Formul a were tested and
‘b‘HﬁBer’cZB%Pgré‘l%égBth@ P4t agenrentigedionedatgel} membranes

e B A AP
y

Vigspyancasiegs ircosiad Forn BRI 108 cell hnshiyabe mepiad dherdhey Monsma
&ar, Mhﬁc@af@hiﬁ%%%gﬁ ,V&rhﬁk }fbo gﬁb -39 (169%& aﬁ@ﬁﬁg)tnl? R cell lines

tor Enhance

%@&;gﬁ?t%ieé /Y @ﬁﬁhﬁ@.qﬁgl BHd éxarm@@l dind bhpgoaHs (8999 he
B8t Qh OBMRRIt &t e g‘}@*ﬂl rée%pt@ln EIT'Hl:te &]gggﬁsof)erew %te in assay

object recognition task

e coutpininge20 RM &Fis-Hble 1 otk Mgséhd%i D T eldmM ascorblc acid,
E97ROM @gsz‘ﬁranE@rIﬁf&ﬁﬂﬁ& Al e&%ﬁﬂrtxéj " &%lst‘ll gtlé)lji] of affinity at the 5-

ysi ol ogi cal saline and test
&Em mereptotaall defermamatinaaipse widein dssay bu(ﬁengtcertamurg 50ahMhEris-HC],

51m'NI égc%ﬂglc Q&d 4 Rk ﬁCﬁegﬁr VZRIEVE %C QP bﬁmnm?ohter reaction volume.

drobrom d
Assay tubes contalmng [’H] LSD or [°H]Ketanserin (5 nM), competing ligand, and

membrane were incubated in a shaking water bath for 75 min. at 37 °C (for 5-HTs) or 60
min. at 32°C (for 5-HT54), filtered onto Packard GE-B plates (pre-soaked with 0.3% PEI)
using a Packard 96 well cell harvester and washed 3 times in ice cold 50 mM Tris-HC.
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
1+10—fﬁﬂﬂogﬂ@and}40gk%0

binding =basal + (

where Hill is the Hill slope, [ligand] is the concentration of competing radioligand and
ICso 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.
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was injected 30 mnutes after conmpound injection. Two
equal testing groups were made of 24 rats and were

WO e@boch78 t wo experimenters. The testing or dePCDEP2005/013293

doses was determ ned random y. The experlnents wer e
perforned usi ng a doubl e bl i nd %rotocol rats were

tr :egog %lbegperp\g e(g,tc tgxé %?{S : ggognlgg ' p 15[1? ? (\:Ntere tested and

foundcebe seldstive PATBCOMEgondsts, sel@8@e 541?&%@&%%{3{5' @4 bdtBSFor
nmenory In

or r obi ol ogi es udi es
%@H‘J@? Sforepgshd Bk g@“%?ﬁé’ﬁ%ﬂﬂe@ 3 él‘fetrawdrsglaehmam 1-yloxy)-
dthylA-re@RyI0Hihe @khibAEA LRI bf 8.70for TP NBITIREQUE
ﬁgzgéiénﬁé saft thereoF mhereﬁﬁ n1?§g?f%%dréﬂd%?KiOf721ﬁn
PECRREOB: g is O 1 or 2; Ax is optionally

substituted aryl or optlonq$£ﬂlﬁy@stltuted 5 to 12

nbered heteroaryl each RI |% I'ndependently hal o,
IoaIkyL G _i 2-heteroal kyl, cyano,
- S( OhdleogBaion-GlimR) i i

Cf( o_gR 1eon o 1n§g%r$i§?t1es O%Q)I%gm%@ft?% i}l(vgﬂtloon El’ay beina

m&de Rf ampaéal spEnifordanobiadepesdiion tysk modsldrlogentiopld male Wistar
s (nAb : Q

s @2 a o k%l)l\(’gillag?e R;ét}%egl)%g&g V%?ééﬁ‘s_e% ConﬁJoﬁéds]were rPre%arid daﬂy and
@Ssomda% Fplegied silintapdriessadtdtyhics dbsedr Adeministration was aIWays

r
e, B R SORITE I 0 Sy Shih i B
‘6%8 IRE?C@ﬁéO REDEERY eftereqoanuhdnmectmnt ﬂbgeeqltabtaaﬂmngzgroupewere made
er.ed

R P T ARk T b g ebenll PP g wes
@@pr@g@@ijramdgml;@ The experigente wepapgerformed 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 test for

neurobiological studies of memory in rats. 1: Behavioral data. Behav. Brain Res. 31, 47-
59.
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of R5 and R6 and one of R3 and R4 together with the
atons to which they are attached may forma five- or
wa@oosteiTiser ed ring that optionally includes anPCT/EP2005/013293
addi ti onal heteroatom selected fromO, N and S; and R7
is hydrogen or C - -alkyl. 2. e compound of claiml1,
wherein pis 1 or 2.3. The conpound of claim 2,
wherein q is 2. 4. The conmpound of claim3, wherein Ar
is optionally substituted pkenyMs 5. The conpound of
claim4, wherein mis 0 or I. 6. The conpound of claim
5, wherein nis 2. 7. The conpound of claim6, wherein
Xis -0 pA Smpbigdeompeimdr.of claim7, wherein R3 and
R4 are hydrogen. 9. The conpound of claim8, wherein
R5 and R6 are hydrogen. 10. Tha')sonpgund of claim 8,
wherein one of R5 and R6 is hydrogen/ and the other is
Ci -12-al kyl. 11. The conpoun \m 6, wherein Xis
-NR 7- . 12. The conpdun8(Qf wherein R3 and
R4 are hydrogen. 13. The conpaup@~ef{fclaim 12, wherein
R5 and R6 are hydrogen. 14. The conmpdukd of claim 12,

' . ' drogen and the other is
%{]%E)gf%#%i%ﬁYT gﬁ%%lﬁp@%lﬁ%}%rg%ﬁ claim5, whereinnis
heied: The conpound of claim 15, wherein Xis -O. 17.
The conp im1l6, wherein one of R5 and R6 and
one of Rgﬁggré) %(&%%get her with the atons to which they
are attaphedofmdrtim3 si x menbered ring. 18. The
con‘poundqq){O Gl girm 15, wherein Xis -NR 7-. 19. The
conpound *of ’¢lai'tm 18, wherein one of R5 and R6 and one
of R3 andrR apigealfieyubsfitubeddrp catoptienally sshitititedietp 1&rmpembered
g%ttegoca d forma six menbered ring.20. The conpound of
clraim?, wherein R2 is amno(G -12-al kox7)(C
- i 2- al kykich R s inflaperclentipbald, ©f 1-ellel, 18:1;-heloalky 6:.Roheteroalkyl,

tPino, —S(0)R?, —C(=0)-NR"R’, —SO,~NR"R’, -N(R%)-C(=0)-R°, or -C(=0)-R",
where q is from 0 to 2, R%, R?, R® and R® each independently is hydrogen or C;.15-alkyl
and R® is hydrogen, C;.12-alkyl, C;.1,-alkoxy or hydroxy;

2

6

R
)EX ) ni\l\RS
R%is R R ;
X is ~O- or —NR’-;
nis?2 or3;

R® and R* each independently is hydrogen or C,_jp-alkyl, or R> and R*
together may form a —C(O)-;

R’ and RS each independently is hydrogen or C,.j,-alkyl, or R’ and R°
together with the nitrogen to which they are attached may form a five- or six-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* together with the atoms to which they are attached may
form a five- or six-membered ring that optionally includes an additional heteroatom
selected from O, N and S; and

R’ is hydrogen or Cy.jp-alkyl.

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



wherein R5, R6 and R7 are as recited in claim1l. 22.
The conmpound of claim1l, wherein said conpound is of

wo cooaobe@48 | . and wherein m Ar, Rl andJ r R>2 aPE&T/EB2005/013293
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recited in claiml. 23. The conpound of claim 1,

wherei n said conpound is of fofdula Ilia or IHo: Ilia;

wher ei n: is fromO.to 4; each R8 is independently

Ralo, G T Q-C%mkwf,rﬁefé@?l%u 580 4@12-12- hal oal kyl

Cl-12- heteroal kyl, cyano, -S(O r- Ra, -C(=0O-NR bRc,

-SO 2-NR bRe, -N(R d)-C(=O0-R e, or - C(=0-R e re

dis frombe cwpszl,mcha% clggim 3, rhegy ARlse‘aﬁWnF‘ﬁ%l@’&éH@éggw lPelaﬁnVI-

is hydrogen or Q- 12-alkyl and Re is hydrogen,

C-i2-alkyl, CG-12-al koxy or.  hydroxy; and n, R5 and

R6 are adbeeempednd af dpig mviherdn m Hiordompound of

claim 23, wherein s is fromO to 2, and each R8 is

i ndependently halo, Cl-12-alkyl, C -12-al koxy, or

G . ~- hal 34 kgmposnd FheaignhydieFin 8fis 31 ai m 24, wherein n

Is 2. 26. The conpound of claim25, wherein said

conpound is of the formula Ilia._27. The conpound of

&} ai m 26 Thakemppundsf ¢lainh§drhsgen XdadOR6 is nethyl . 28.

The conpound of claim 11, wherein said conmpound is

selected from N-(2-Am no-ethyl) -2-

©5- benzefdbe gbhpayhd phdaim 7, whergr ) 2né Bf ari lydrogen.

2- (5- Benzenesul fonyl -i ndan- |-yl oxy) -et hyl am ne; {2-

[ 5- (2- Fl uor o- benzenesul fonyl ) -i ndan- | ayl oxy]

et hyl j - Mk kympanndef claim 8, wherein R” and R” are hydrogen.

(5-Benzenesul fonyl -i ndan-1-yl)-pi peridi n-4-yl -am ne;

[ 2- (6-Benzenesul fonyl - |

12, 3, 4- t heabygoondabtieias erherdin opk oK) aret RYis hydrogen and the
t hyl ~am ne: [ 2-(7-Benzenesul fonyl -

%%}e%s YLpd r%\'hydr o- napht hal en- 1-yloxy) -ethyl] -

nmet hyl - am ne;

-B | f | 21:2, 3, 4-L.et r.aky: ht hal en-
(5, Benzerigsul Lonvha e Gyt £ HRIEARAT froapit hal en

“yl) -pi am ne;
12. The compound of claim 11, wherein R®> and R* are hydrogen.
13. The compound of claim 12, wherein R® and R® are hydrogen.
14. The compound of claim 12, wherein one of R® and R is hydrogen and the

other is Cl_lz—alkyl.

15. The compound of claim 5, wherein n is 3.
16. The compound of claim 15, wherein X is -O-.
17. The compound of claim 16, wherein one of R® and R® and one of R® and R*

together with the atoms to which they are attached form a six membered ring.
18. The compound of claim 15, wherein X is -NR-.

19. The compound of claim 18, wherein one of R> and R® and one of R® and R*

together with the atoms to which they are attached form a six membered ring.



N- (6- Benzenesul fonyl -1, 2, 3, 4-t et r ahydr o- napht hal en-1-y
[ )-N -net hyl et hane- 1, 2-di am ne;

wOoReo6BeBamzenesul f onyl -1, 2 3, 4- tetrahydro-naphP@HEEnmﬂmsmB

10

- 15

20

yl')-N, N-di net hyl et hane- |, 2- d| ?1 and

N- (6- Benzenesul fonyl -1, 2 3 4-t ¢ rahydro napht hal en-1 -y
[)-N, N - dinethylethane- 1 2-diamne. 29. A

phar maceuti cal conposition conpr|S|ng a compound of
2@r mul a Thaconpdimbof deisrly whaeinR” slaaiing(-11-0lka syl @;-12-alkyl).
adm xture with a pharmaceutically acceptable carrier.
30. Use of a conpound of fornula | according to any
phe of cThéaempbend8f dam 1, bepieBaisat i on of a

medi canent useful for treating a central, nervous
system disease state; in a SE j ect, sai&-disease state
seReqﬁ et fronw%s~/H%ses scRi_zophreni aNJymani c

depr essi ons, njﬂgologlcal di sorders, memor y di sorders,

att ion deflc di sorde Par ki nsomn
anyptrophic | atleral sclerosis, Al zheingr's disease,

¥%gm upt ake $b{dprs an unt.i ngt o $1d|sease 31
|nvént|o as %escrlbe her €i nabo R

wherein R®, R® and R” are as recited in claim 1.

22. The compound of claim 1, wherein said compound is of formula II:
R1)m R?
Ar-S0;
II;

and wherein m, Ar, R* and R? are as recited in claim 1.

23. The compound of claim 1, wherein said compound is of formula IIla or IITb:
(] . RS
R\N - .
\N/
(R%), ’ /4 a
@ “ f J 7@@
JIER IITb;
wherein:

s is from O to 4;

each R® is independently halo, C;.12-alkyl, C;._15-alkoxy, C;.1p-haloalkyl, C;_15-
heteroalkyl, cyano, —S(0)-R? ~C(=0)-NRR, ~S0,-NR°R, -N(RY)-C(=0)-R", or —
C(=0)-R, where r is from 0 to 2, R?, R®, R® and R® each independently is hydrogen or C;.
12-alkyl and R® is hydrogen, C;.12-alkyl, Cy.12-alkoxy or hydroxy; and

n, R® and R® are as recited in claim 1.

24, The compound of claim 23, wherein s is from 0 to 2, and each R®is
independently halo, C;.12-alkyl, C;.12-alkoxy, or Ci.15-haloalkyl.



10

15

20

25

30

35

0 2006/066748 PCT/EP2005/013293

- 43 -

25. The compound of claim 24, wherein n is 2.

26. The compound of claim 25, wherein said compound is of the formula ITla.
27. The compound of claim 26, wherein R is hydrogen and R® is methyl.

28. The compound of claim 1, wherein said compound is selected from:

N-(2-Amino-ethyl)-2-(5-benzenesulfonyl-indan-1-yloxy)-acetamide;

2-(5-Benzenesulfonyl-indan-1-yloxy)-ethylamine;

{2-[5-(2-Fluoro-benzenesulfonyl)-indan-1-yloxy]-ethyl}-methyl-amine;

(5-Benzenesulfonyl-indan-1-yl)-piperidin-4-yl-amine;

[2-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yloxy)-ethyl]-
methyl-amine;

[2-(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yloxy)-ethyl] -
methyl-amine;

(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-piperidin-4-yl-
amine;

N-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-N'-methyl-
ethane-1,2-diamine;

N'-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-N,N-dimethyl-
ethane-1,2-diamine; and

N-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-N,N'-dimethyl-

ethane-1,2-diamine.

29. A pharmaceutical composition comprising a compound of formula I
according to any one of claims 1 to 28 in admixture with a pharmaceutically acceptable

carrier.

30. Use of a compound of formula I according to any one of claims 1 to 28 for
the preparation of a medicament useful for treating a central nervous system disease state
in a subject, said disease state selected from 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.

31. The invention as described hereinabove.



