Tetralin and | ndane Derivatives and Uses Thereof This

invention relates to substituted indane and tetralin
waoeopositde of fornula |, and associ at ed conposPCT/@P®P5/013291

use of the same for the preparation of a nmedi canent,

and net hods of preparation thereof: or a

phar maceutical ly acceptable salt thereof, wherein: m

is fromO to 3; pis fromlto 3; gis 0, 1 or 2; Ar is

optionally substituted aryl or optionally substituted

5 to 12 nenbered heteroaryl; each Rl is independently

hal 0, QcuremdKpErRIV@rOvAtahwE|TaEiR GE- AS BetBREEERYIR LIGANDS

cyano, -S(O t- Ra, -C(=O0 -NR bRc, -SO 2-NR bRc, -N(R

d)-C(=0-R e, -C(=0 -R e, vvheretisfromOtoZ
CR;F:i_l 1§b aT}%:}P‘%gg?fggrﬁgl CSQCOH*%?LE%@E %ré Ié%/)q(i-jrruosg ?or the preparation

a - asfraédmmenmmséﬁmmsmqatmpc}s]sdnd gaemmhtesuhﬂepemdarshhd/ is
1 orha%mac%nﬁcaz( cclr%pos%%)ns co\l\@a g?thlﬁix a’ or X is -CHNR 4R5

nd RS each
i ndependently is hydr ogen or me@hyl . fhe invention
al so provides uses of the conpoyn s gf the invention
for preparing a nedi canent, § cemgti cal
composi tions conpri sing P{fﬁ‘éo ' iPpee conmpounds.

The actions of 5-hydroxytryptams#e 1S a myj or
nodul atory neurotransmitter in the brain are nedi ated
thr ouglora phemieeeutiofllyraecppblersalt thaiebf, es t er med 5- HTI

5- HT2, Vla'i]eri 3, 5-HT4, 5-HI5, 5-HT6, and 5-HT7. Based
on a hig vel of 5- VB/10.10. 2005HT6 receptor mRNA
in the braimisfiom higd; been stated that the 5-HT6
receptor maysfbaY t&sf ol e in the pathology and

treat nent of, central nerve systemdisorders. In

parti cul ar 4165 19¥% sel ective and 5- HT6 sel ecti ve

1|0I gands have idgeibndilieastifut@rhrisr piopally albktituted 6f ol 6- imembered
el&tte[reat nt of certain CNS disorders such as
Par di sease, Huntington's di sease, anxiety,
depr essi on eaqlndﬁ |1m@®pn@§}' balo, C|‘aSZydh)d,s@lsl;—helpalkyép@lyz—heteroalkyl
obs v YRPUl-3L bROL GBI K¢ Laer
&‘éﬁé et e T R O A 7 “CIEONRY or

Q)R righase iy fromy eg: K Bo R gnd Reagh mgeprndenthiéyydrogen
guc(l;}@lgz_amgr exia, bulima and obesity, panic

RS R® /H7
R%is %N\RB;
nisfrom1to 3;
R® and R* each independently is hydrogen or C;_j,-alkyl;
R® and R® each independently is hydrogen or C;.;5-alkyl, or R® and R®
20 together may form =NR’ wherein R'is hydrogen or C;.15-alkyl; and
R” and R® each independently is hydrogen or C;.1,-alkyl, or one of R and R®
is hydrogen and the other is an optionally substituted 5- or 6- membered heteroaryl or 5-
or 6- membered heterocyclyl ring containing one or two nitrogen(s), or R” and R®
together with the nitrogen to which they are attached may form an amidinyl group, a
25 urea group, a guanidinyl group, or a 5- or 6-membered heterocyclic ring that optionally
includes an additional heteroatom selected from O, N and S and which is optionally

VB/09.11.2005
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attacks, akathisia, attention deficit hyperactivity

di sorder (ADHD), attention deficit disorder (ADD),
wowdladeewal from drug abuse such as cocai ne, eP¢EHEPR1005/013291

ni coti ne and benzodi azepi nes, schizophrenia, and al so

di sorders associated with spln%T trauma and/ or head

S A P TTBEOON STy TS ERESET RN G PR M the atoms
%m&@& S%feggt@éﬂeg(rﬁ ffo%saoj dﬁfj;:;&gbé’redﬁefeumt]ﬂm@ that optionally
r ee for th et al J.
ipad espacidditopg! hefgrgptom ngﬁff&ergp Bt@‘ég? 1403- 14120, D.
R g lc%Yn n@l of thMvePhas AReQblestivk Addity4r 5320 r&2ptors,
S et al Neur otran n1SS|

ei ght ,
nacriudmg the 581k type- FEE24gpCeptagedt 61?‘1 R |aE)81F§'Sg§ F%RFCE%&? be useful
ik %l?dg ‘Tregtﬁ%}lt iatjeﬁai% c\¥ His@rd%@:mﬁcﬁ ad‘ﬁeﬁkﬁﬁ@n’@ diEe, Huntmgton $

ators ave been di scl osed, there co tinues be
disense dntion; AAPEaRSRF AEPHASOTHBBRPS H GRS ?ﬁ“ﬁ@ compulsive

il agsHEGo8 ﬁﬁgmeﬁr ml%rlaﬁleSAlzhggér § 8GEeRE PénhaBEerh@ithf chiﬁtlve

I'nvention provides tituted I
rssot)atew am@g,.f@qsamédl‘swéeﬁ@pc G DS Pahahd obesity, panic
a?{agﬂsarﬁ%t n@o%@ﬁ&@ actipRfdiBIdRedSDBID), attention deficit
reparation’ t ereof. In specific enbodi nent
dlmrdmt G@Dbmﬂldd@'sal yﬁloﬁé fi%\lg %Wff‘ss%lé 2§ §QeiE %fg?’h(gi IPIFR}HE: and
g&? l&?t—‘%?raé@ ns?hﬂé chiat frﬁi NOALREEY hiseBlatedOMRO§Iihdl @RS ma and/or

|ng same in the treatnent %
Imdtm}allry sishwe bpdroyepthelns (OB comPeBRG e alsg expected to be of use in the

lgeas(%r{?g %?t%{nn@ﬂ gg%tﬁﬁﬁtegﬁrfa?f A &ers Whtﬁ@ﬂ?ﬂ BhwelGlidoder and
oSur’e are 1 ncorporated herein by
TﬁﬁékéFﬂﬂﬂﬁmuﬁhwﬁr entirety. Unless otherw se stated,
e n
i nel ge ac%otnﬁ gf .I'é %g%&?)#égﬁafn?net @J?Tfﬁ%pi HhGRE nhulatory

Ion an have the
ﬂﬁfrbn‘ahsmlm& gi bhe hrdie bewnediatedihrpugiea AEMbET phigeeptogsfamilies termed

if t
g iﬁg]m glﬁtT?bSr fr@%c S H%g d. %5615] 3{1%1 Eﬂﬁgf}g’gﬂ 3%25%5 %ngmﬁgﬂ 1e€el of 5-
Hebeeepts mRANSsis thdnbram; m]@s beel stated (hag it receptor may play a

]'ec{lI her ga{lﬁ)ééa‘ on H%refltm +&F %er{t%le RerGO ﬁg% gjsbﬂﬁ}s In particular, 5-

Ivity or ano r co or recept or
Blﬂtzeselecﬁifé(gﬂd 5- iﬁﬁhmsletﬂme ligondstaiveheen) idprtiftedns poteatielhewseful in the

%g%t%gr)%l gﬁaer%ﬂjgglg kiJs(%)liJcilers Ll?c as PQ&H&?EI '&?&a?&otﬁhﬁ V\%Bn s disease,

aving rromone to t

: @@nb@nd@trmm mhmmelkpﬁlsd(@dl psycéﬁwsspnlopﬂnolaﬂer@we cgrpYsive

ool SRR A5 SR i

hfémcg?j ,Rlekp dBbidets, fepdmgylhs,ordesnmcb BY hnwlgmbubthma and obes1ty, panic
SecC u

HiAEE tlgét}ggg,\%%ttﬂlt?ogiéfﬁggggp V\%ctiwtr} él%sg%ix% (lj}?t:}trlgé ’a‘ccjtentlorhdeﬁat
Hﬁ@rc@f anpswithdiatvel Eorphugdsusefudhhe cpcamentet}@nol nicotine and
benzodiazepines, schizophrenia, and also disorders associated with spinal trauma and/or
head injury such as hydrocephalus. Such compounds are also expected to be of use in the
treatment of certain gastrointestinal (GI) disorders such as functional bowel disorder.
See for example, B.L. Roth et al., J. Pharmacol. Exp. Ther., 1994, 268, pages 1403-14120,
D. R. Sibley et al., Mol. Pharmacol., 1993, 43, 320-327, Al]. Sleight et al,
Neurotransmission, 1995, 11, 1-5, and A. J. Sleight et al., Serotonin ID Research Alert,
1997, 2(3), 115-8.

While some 5-HT6 and 5-HT2A modulators have been disclosed, there continues
to be a need for compounds that are useful for modulating the 5-HT®6 receptor, the 5-
HT?2A receptor, or both.



10

15

20

25

30

"Al kyl ene” neans a |inear saturated dival ent

hydr ocarbon radi cal of one to six carbon atons or a
whre@aobads sat ur at ed di val ent hydrocar bon radi ce¢T/8P2005/013291

three to six carbon atons, ., methyl ene, ethylene,

2,2-dinethy|ethy|ene propyle%% 2- et hyl pr opyl ene,

but yl ene, pent th
MR T R e Rt o ik LT S STE
cdarﬁ}é@flﬁbﬁm Iz:]ne’tbiﬁdé Q’dSbt/;LlLse Iaeﬂ}jdﬁ&}ﬁlﬂﬁc fgehtsﬂ ead mertsals of pitepatatmn thereof.
i val ent ocar.ban radi ca t
RGP e P S G dC BRI 8Oy SRARLdmolinone
ccSIﬂ bads £1d dstycReed }ﬁhaSinécéiﬂicﬁQﬁn@b@lmibns end meth&dsefnylhmn@the

REci xR L CT GV [N W

dﬁﬁn&ﬂ@se whi ch are |IIustrated with the exanpl es of
the co unds of tion. Al koxy" .means a group. .
AR Ertpmatted B ey s ieraes BORE e PO e in their

egﬁ : (y noi eties include, but are not Iin1ted to,

nmet oxy et hoxy, 0 as well as. t whi ch

ar e Ynlgss ﬁh%ﬁswetih&? %@?"é{‘%‘é&ﬁﬂ“@é uggd lflﬁgls Sadlr?&smﬁ]fudmg the

sﬁ&?ﬁdaﬂgﬁ RhH@Rims, AMFAHO AbShitiohefiRdrShd Gw AItGHHR BY Abtet Higdt, as used
di m ni shes or prevents the action of a othqynqpnpougqﬂm”

H’th@rS@é@Et:%ﬂonsaFlfié e appepred Haimisths STSHEY P8 2oy @R @n

1@1195@%91'[1&1 DYER6 RN HIR LB GO Btthig offer@iserono-, bi -
or tricyclic aromatic rin The "aryl group can
opt i ‘daaRisy elgpdepcorpquad %@éﬁwﬁé}&eﬁ@@ SFRVIYSLERY ﬁ?lsgcca?pound or
rgkgtrqggetles i nclude, but are not |imted to, phenyl,
t hyl , napht hal enyl_, phenanthryl quor%P

i ndeAy; @@msath@ﬁwoved@m B3 Or bé@(’ﬁfé‘ieé FEHFALS %}fﬁgﬁ@ﬁmn mojety,
CHE& Mn’ andl ﬁﬂ?ﬂgieﬁ Q&)@ﬁ@ haﬂhg ReRY bsdoftivelyt carbon atoms.
dlp I n di pheny |sopropyl| nyl , . .
“beweo xaq:fyns to mﬂkﬂfgmalamyf onefj@ ﬁmrwtyms (ie, "Cre- alkyl ).

: 4 3 1,
SRR ARG A DR B oy oy oo

1@@@2}6@;:—@@@1* tmyfbutﬂepmlem@méwgﬁgigdecyl as'well as those groups
vﬁ-ﬁ%})/ L &ngdl éﬁ%‘?ﬁlwe'exé’lﬂgleg Behk 'c!ﬁ%pohﬁ&g SAhPthvBRdd [Rdrbiafter.

nat derivative her eof Axyl ene" neans. a

d| va ymeanadlln@lr syfreated chvéelw hyidsocasbeerarlisalepf one to six
% zROms '%'i %hed ?%li% ﬁcﬁ%@ﬁlb%n RULENOf thrBb&tx carbon
para- y ene 3- phenyl ene and

amms,m@mb@mlenwﬁ;yme; 22ldy ethwmhyiﬁma@/ll@@)’]ép%|20fﬁaﬂhV1;PI‘OPY1€ne,
e S JRLRR PRttty ALl il camptes ot
coaq:iocnmlds ofRIRinwhtoe hReimftan al kyl ene group and R is

SE eﬁ%ﬁnﬁfeﬁg Q%ﬁqq%ﬁe%s%sgﬁﬁ‘ﬁ {d]éffﬂegt %y#?gé%w)ﬂ radlcal of two to six
cagdn @emtsivo s brasehehsagumetad divadant hy@@ca\ubton racheal @;‘(éﬁgﬂ tesix carbon
a émts,heeg 8 Hpnyyeng% &= &ple) IZrhvg %e't}%@etﬂgr?yléﬁaﬁm;@ﬁﬂ&{e,
2-methylpropenylene, butenylene, pentenylene, as well as those groups which are
illustrated with the examples of the compounds of the invention hereinafter.

“Alkoxy” means a group —OR, wherein R is alkyl as defined herein. Examples of
alkoxy moieties include, but are not limited to, methoxy, ethoxy, isopropoxy, as well as
those groups which are illustrated with the examples of the compounds of the invention

hereinafter.
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aryl al kyl . "Cycl oal kyl" nmeans a saturated carbocyclic
noi ety consi sting of nono- or bicyclic rings.

w@y@boed7he/| can optional ly be substituted w t hPOIEPIN5/013291

nmore substituents, wherein each substituent is

i ndependent |y hydroxy, alkyl,”al koxy, hal o, hal oal kyl,
am no, nonoal kyl am no, or dial kyl am no, unl ess R

ot herwi se specifically indicated. Exanp} es of N™
cycl oal kyl noieties |nclude but @ NER,
cycl opropyl , cycl obuty ¢ cIo 'gil yéﬂohexyl' .
cycl'smegmyl’ me&ﬁélagﬁélqu ﬁ]’ée OfRE aud| ng part iy wherein

eHﬁ?FEMe%%E&n@?rlé Pr‘}%frb @Sortall§ £fefi®gRersn CyCl ohexenyl

cycl ope | as those which-are illu trat%

Wi t RAmTding |r@@anéﬁ groip Fohpoheres s pRiling gedtfingd herein and
R paLkylal kyl " means a noiety of the formula -R—R

where R is aIkerne and R _is cycloal kyl as defl

her eAminoglisd' em@mskaygmupm%ﬁ?s wherean Ryts apiap aed R é%alkylene as defined

h%f“&hn %gve i 11‘9@1?(5 ?mﬁ&ﬁet M’Qm@ﬁoéﬂtﬂﬁeﬁaﬂﬂﬂfpi’&ﬁm 2-

at ons en_reE a §y bstituent
anmdepepikeand theddkeedhe dmﬁm%mpteﬁ)éo@ roupodlehsoar bagbettuted once or

ngaw | AR pPRas gﬁ%pgtﬁomgn%t Widiky Qfﬁlﬂog% D SEspbiily

"Aikyémmemlﬂwl ndes mle}rlmnramethm@tévlarrsn@qﬁlméugﬁthalammomowl
e?@l%ﬁfﬁo@ﬁﬁ@nmg i@l n"[ﬁélﬁyﬁp@(?ﬂl%@ eﬁlldéﬂgy élmeﬁllylfﬁhmomethyl

or cyc Rc are
dimddpytandentthyl, dﬁneéhﬁhmm@e@pﬂh)lﬂmqul Na@brylammoﬁ’shyl as well as

tﬁx%lr%gléé%/ ﬁeqﬂ %@éc&?&{(ﬁh{%%&a ycI o8 PIEIOEH?S Ofgﬁ% h’ﬁfentlon

]Mmﬁndhxls 1 or 2, Rd is alkyl, cycloalkyl
cy Cl on%t”klyetgr f%rg &)%t’x% i ! tﬁgﬂ &811?1@&%? gFé{lléﬁt@tlg@actlgﬁ of

dlalk epresen e exa es in ut are
amothdrlcmnlpednd 01; raaeptbomyq et hoxy, 2 hydr oxyet hyl ,

3 T BRIl Dl B AR LB Lopitin o
thehyd bﬂ)cy mmtyhht aretiimyic, rmig ﬂ‘ﬂnd aq&l gtmipyctap b2 optionally subst1tuted as
%Iﬁg%,& ﬁgr)é%/rh ;ﬁxgmj)leg I%I%X I’loxo\{et es mfh{] ?{%toﬁx L‘lP‘% hmlt«f %OF‘I Fllpenyl
r&imﬂqﬂi,uila;phthyleﬁﬂ, bhén,ana]myh ﬁsuﬂeﬁyﬂn ;Iidetlﬁlyp@ntalenyl azulenyl,
PR BBk oRyueR e dl R BRI AR 4

c&@h&i@lldulfaﬁyll d’lphaly\hbd)prbpﬁ[cbnyﬂ bﬁ&bdmxeniyly%dnhoﬁli‘wyl benzodioxylyl,

exa f the coppounds i nv.ent i
RerBreR e DRSS e P R bensopiperazing
Beadbpatolidingd HepzdBorphufingl methyhaetiogyplienyk ahylenetioxyphenyl, as

‘H@f @t@é{e&%&géﬁg& %&%y%ﬁ%ﬁ%@ ﬁ%rex%rnpieﬁ 8? ﬁig n%m%ounds of the
1&V&&1@tm&nmrn@cﬁdlﬂ@ pdﬂuﬂbélydmig,ensﬁeé Iddnmjw’ehht:rebf] e

attagh ., poi nt rad be .on,

i aeBn e St A S S A R eene

islléli@lsltes farteasmpk, dﬁhd)ﬂ @dsthemelpara- phanylkbmss( 1;2‘—p1mtybne,ar3¢phenylene
et ngpn}lrl?rge&;ggespmlfy) > Vi ecgg%%mlel Orﬂtlg)g‘gw %@81]1{1}1:6% 4 %le%{xlléd herein.
"Aryla]kyl" and "Aralkyl", which may be used interchangeably, mean a radical

-R-R'where R is an alkylene group and R' is an aryl group as defined herein; e.g.,

benzyl, phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, as well as those groups which
are illustrated with the examples of the compounds of the invention hereinafter, are
examples of arylalkyl.

“Cycloalkyl” means a saturated carbocyclic moiety consisting of mono- or bicyclic

rings. Cycloalkyl can optionally be substituted with one or more substituents, wherein
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oxadi azol yl, thiadiazolyl, pyrazinyl, thienyl,

benzot hi enyl, thiophenyl, furanyl, pyranyl, pyridyl,
wW@obasaTyé , pyridazyl, pyrrolyl, pyrazolyl, pyPCTEHR005/013291

qui nol i nyl, |squ|noI|nyI benzofuryl

benzothiophenyl benzothlopyréﬁyl benzinidazolyl

nzooxazol.y| en azol h
el tbepeniogiadiazolily fenia i aesh spuno
6ﬂcﬁﬂ@fla)’ﬂmo t drl @lcfliinind] UhReXahémyde, spsdﬁd:aﬂly kindicated. Examples of
U|nazoI|n 1 l'izinyl ht h r|d|n

C’ﬁ(f Q% k}dlnpﬁ;f:’cles \Ecliaeg gpg,pre ng’%%}tg@ fo, l%gﬁ%hwdobutyl cyclopentyl,

?aahgdynwd@}fe pWelds was o fese ﬂMﬁpﬁ:hrhﬂ:h%ré hstsdte@tvedh thé ttumples of
he exanples of. t he, conmpounds of e |n%ﬁnt|on

theeqmpRyRg's 'gg‘pl{ellayqrymﬁ)}m étlrgﬁu ipegiially gasativated derivatives
8o AlEk SIBRLheREH, Redeseatinyl, aﬁ@t&tlﬂ@s may be

partlally saturat ed.’ Thus, het er o

'i mi Gadetlkvglkyl” meang am@& ﬁﬁherfpla:p |—-R—gr,| grgfzﬁegll 1s alkylene and R’

1&& Rmﬂ®ﬁkQ&gﬁ&YB§£§1 means a dival ent heteroaryl
di cal’ wherein heteroaryl is as defined herein.

Fbteroarylene may be optionally supstfftuted as
defined herein. "Heteroaryl ene" inbd 85for exanple,
i ndol yl ene, pyrimdinylene, as well a |those whi ch are

i1l usha@aﬁ@r%&dmstargeo@(@ﬂmé ﬁﬁnﬁﬂa the coffpowidseinfadthi
i nven terns !"hal “"hal o

BTGB it BRE AR oY ST e ot (U BRY The pheny!
thbid&f d:f," &Mdlﬁﬁ" nﬁ@f@%ptl@ﬂiaﬂly@dbstltuﬂdah@ déflyed hermans

al | d herei ,one ot h
s “Beahdiehiadca = tsp Sahe bt ﬂ%%h@mdlﬂﬁlaé)&sﬁ?ﬂed%m and R
Cgﬁ@h@ry hal oal kyl s include -CH 2A, - CH2CF3, -CH .

er or oal kyl
s Beenanaiiidia ﬁse%wﬁﬁ&ﬁ@én Brerefieone. B or thee

i Htraetfén@ﬁavte Beerd AupRiEd wﬁh a sﬁ@tﬁﬁ@ﬁyﬁde@am%amy seleand fram the

saturated ring where ring atomi

BPUNCAISRYNE 85333 helN P{é%? nSZ%? %Wgﬁ SRR Froth 0162), with

@k t&xh&?ﬁ%&hg tﬂ!patt thddiar W@E%enﬂ&f@h@h@eﬁ&ﬁmmﬂﬁﬁhs through a

sa urate nol e consi stin one ree_r ¢
R emavherginges hy drogen X m?lgfé» 3fl Oﬁlg%]r or gclopla i R and R

a(rs t}&’égéhcfeh Plalch 0488 h @es)g&@ Rl alkHl! dydlohtkyl] BEcycloalkylalkyl; and

heterocyclyl ring nma |onaI d as
‘ﬂ]éql'll Ih@d) ReisdiyArogen 1é§c @ e?re‘ifYéJév t}ﬁwiyﬁ{lgf/\fiég nis1or2,Rs
lkgug v vl dofThé,8@yTh Rin QiR daliyt¥dino, or dlalkylammo
plpera2|nyl azeplnyl yrrolldln

eszmatlm melfiﬁsﬁil@i&é%l hare nof mdisd sbirasthgpry; © thoxy, 2*
1%1%;&) fM i M%%%;{W 2 m@ﬁl%%?éthﬁ' mﬂleth@?@wlzmycnm 1-

. i sothiazoli
dewemth efpyl, 2 éudlhzdrpﬁmropylsbamrﬁﬁ}’mﬁw ethtyl, 3-hydroxybutyl, 2,3-

(Eﬁﬂzo%grﬁl az g%%g B(Plla% ﬁéf?raollsz ?ﬂfdllhhoethyl d3 %Iyr/lhnrogfr ?ﬁryllz_
methwbhgf@ry&thylwmn@wmwp@thﬁlngzmmqs T%%ﬁbﬂf opyresyfonylpropyl,

l%xﬁﬂug%%{r p{]%%{l }.ﬂs lt}fw g:ﬁgﬂ&lgﬁl%dép%fb hQﬁuylamlnosulfonylpropyl as

‘dqalhgp‘dhpsa@qwmcwmdyare M@@m’@ﬁw@ﬂg&@,eﬁwphy pf the compounds of the
Igg%ﬁggmg%&ggﬂglnollnyl as well as those which are

ustra wth the exanples of the _ ,
“Heteroaryl” means a monocyclic or bicyclic monovalent radical of 5 to 12 ring

mhlc

atoms, preferably 5 or 6 ring atoms having at least one aromatic ring containing one, two,
or three ring heteroatoms selected from N, O, or S, the remaining ring atoms being C,
with the understanding that the attachment point of the heteroaryl radical will be on an
aromatic ring. The heteroaryl ring may be optionally substituted as defined herein.
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conpounds of the invention, including partially
unsaturated derivatives thereof. "Optionally

W@ awsisd7wé ed”, when used in association with "BCYEP2005/013291

phenyl ", "heteroaryl", or "hetgrocyclyl", nmeans an
aryl phenyl, heteroaryl, or h ferocyclyl which is

bR ST SR BT KA, 3000 B
1?&45%1 lﬁﬁﬁizb@m 1§JtK1‘ﬁkolyl$30’>faHQabl&y thiadiyedidapkeydiaylkiienyl,
et er oa

BTG SHRERGRY SR, TR HaL PRl R Ryl

ﬁkaz@llﬁ,)\ﬁqyﬁ@ﬁﬂ . qﬁlﬁbnx?l Hydqulﬁtﬂine)ﬁtbk@zmryh abedotiablshényl,
ere

0] en
bﬁﬁéWF%YR%ﬂY > en?(l lﬁgﬁ Zeeﬁ-?v MH%P@O%@#@Z@# Psnzgthipzolyl
Heh%‘ﬂh@ad!a@ol’s}l b%zow@hnlﬁ @bgﬂ i 1§t§iﬁ@&§i§ efmzbm lﬂbizﬂzﬁﬁ})g efuifbxalinyl,
IkyI an hydr og ycl o
RYHY alrtwrzglprvagl>| qunpﬁézw naph%ﬁeﬁwg |P&fgﬂ<§ny ’oqarbaeép@ pEspiny,
diSFDRRRANRST £ dhE Bk@ [hchf&ﬁ@ﬁirti@aﬂ@ﬁ?cﬁog&aﬁzd Rrivadeks Bereof.

are i ndependently h drogen or al kyl, and Ra
Thecrdpremearionsd ]@ﬁtﬂ@a@rﬂ]m@geﬁ]@? maj\pg Péﬁé‘ﬂ}’ sa&}nka}tﬁda nﬂms, %eteroaryl

1ﬁ¥1ﬁh@@’lu¥ﬁdazolﬁwm alakydBbiyhidiRIe Ay helPLs tRERBYd@iskitlich are

Especi al pr ef erred substituents are halo, and til
m@&t@tgﬂf ihexampiesof thersgmpoupdsof the IyyieatioP hersaaEer he

gr ouﬁ{éﬁé%grﬁiclﬁ%” FRAAE NGvAORERRL b%ﬁ*eﬂd}’caﬁﬁﬁ&&hq{e@&oﬂﬂ 1 as
it in Synt etic Or?anlc chem str an atom or

dpfivap heriep| "Tteterptelenn dery Bueriq ﬁY Pléﬁtlié%%ftﬁ dsfhined herein.
@&@%Ex{y&p n@ﬁﬁgp lf@rsex%gie,eﬁ\ﬂb Qrﬁqﬁﬁldirﬂ&lnlédé% wdllis those groups

are no imted , kane-
velrigh érﬁelﬂmtfaém‘w&& yhe eamplea st W@tq@maﬂ&r ofrife Brigntion hereinafter.

eth QF}Y & Xa}ﬁd 4o é]?’t WYl ch rQ%ng@@s%§ QR RXYly, refer to a
y1o

t osyl oxy thien di hal ophosphi noyl oxy;,
&letstllf@nlaﬂ ﬂqprgmbéqrptbmogw, 9@1@2191 oxy, isopropyl oxy,

acyl- %Moa ” :\aﬁ ﬁyltap(@ecfﬁle}ggl féﬁ% o ﬁhfch loH@Ef ﬁ‘lto‘?ghyﬂrbgen has been

t he exang €es O e conpou e I nvention.
5

repladed with samerendisferentrbil egant eEmmlarV helealkds inditdenG1.CL -
r i.nc t | t ed

CRIE PR e At 00 (€

her euhlieterqulcpamab' gans' a:qatur@tedl ring’ whngeingt leaong ag atom is N,

but
SRS AR P Sios LEUBLARRREY 0
|nst&ﬁae@cmﬁﬁfamhheaemeatﬂ@ﬁS@mnﬁahskmﬁEQOE%@UESf@ndtOﬂﬂee
rlrrlést, & r& é)gaetm%\gh R}rd br ﬁprgesoﬂighr het@o%?ﬁ%?%%%&%ﬁrorﬂ?ﬂ?@gen,
@tygenn Dr:sui@llr)l e’ hed)e;ro&ych’bnng mly\bemxp‘tlondhmgbqthgteé@b defiyped herein.
%7% qgsgcgef& N L, Iﬁﬁpralrc])g %P% lrllldtu%n Sbuqfaff#?& lfrr‘ﬁfe(z‘i C}b ?%p?ﬁéhﬂgl piperazinyl,
Mﬁnpllpenazﬂmgh zmpmyl,tpylrnwhdlmyl @gzmzolmdlmylt ingidazolinyl, imidazolidinyl,

ydr Lr an

BT Rl pao D R L T B PRl

zdd)m]idzyhdlaﬂhqnmuemdmyl audeolatyd, isamétding, beetinidazelyhy|
no ro by d £ I

R R TEY. AR aRe R e hSOB Ry AP RRERE R oy drofory
&ihediopyedyl, cetidhed opptangls §h,1amhleph$hhyleﬁﬁasmorpholinylsulfoﬁde,
thiamorpholinylsulfone, dihydroquinolinyl, dihydrisoquinolinyl, tetrahydroquinolinyl,
tetrahydrisoquinolinyl, as well as those groups which are illustrated with the examples of

the compounds of the invention hereinafter, including partially unsaturated derivatives
thereof.



used in the reactions of the present invention are
i nert solvents. "Pharnmaceutically acceptable" neans

wo b@b/oedTeeh i s useful in preparing a phar maceup¢T/EP2005/013291
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conposition that is generally safe, non-toxic, and
nei ther biologically nor otherw se undesirable and
i ncl udes that which is acceptable for veterinary as
wel | as human pharmaceutical use. aryraceutically
acceptabl e salts" of a conpound nea Its that are
pharmaceutically acceptable, as defi'’ned herein, and
t hat'Tipaksgess]'t heardegrowdofghaforavdd ogi cal aledreini R i hyfrogen or

h ar.ent ..campound. d 3"
L n S e S T R L
aci d Imhiadolubﬂaihsﬂ'tmamsd greup fRHR' svhacidR' in 1mrd);zolatyll gh, defind herein

ﬁgﬁgg gﬁtc acid, and the like; or formed with organic
HCas acetic aci d, benzenesul foni ¢ aci d,
benZ”(DﬂnQiazﬁlﬁmMiﬂrnS)laﬂlkfflb nieanae pioupcRERFR" wiedrein R" is imidazolinyl as
sul f nlc aci d, ,fumayi | ucohe ic acid,

el s iRt Bl fnes e afib Ry &
‘mﬁﬂk@&Mﬁaﬁhﬁ©Mkﬁaanbezphydﬂbwmbuhamdgﬁﬂfdhﬂc acid
| actj.c .aci.d,, mal ei.c..acid, nal i Onie .
randE ARy B SR AR el A Ry R B il uiciny!
@rﬁgﬁbtyfm&meﬁutfyg gR‘Qs anich, apd B olrkylenacrhi; p}sa:hldg:t}yﬂ miety of

Ci cci.n Ci tartar Ci sulfo
TR R rAcee b S IE Al R P ET Bt 8Bh fhe amino
Ifn@[elﬂﬁ@f "Wﬂﬂncﬁﬁylaﬁmdja&yfﬂ o4 yobe qip‘t&ﬁﬁmf Sl]l.b@tltdﬂﬁi with efyl.

ej t her r.epl ac ta i on

al Kol etfﬁ‘é?fd&PPbefﬁlds i e ‘hg% Sar ey oy piting) Prefefably 1,4,5.6-
@{I‘d d’ﬂbllﬂi}rhgfﬁmgtyl thﬂrrﬂ:iyftai Qﬁldﬂaﬂiﬂ aﬂd@tﬂ@ﬂt@hﬂl cteﬁnsd herein.
i.nor ic bas ccept a i ncl ude
SR ERBP A SR G SOOIy R idin-2 7L
tri em&awcg lctlﬁ;lfmginl@amsm mand afgiatﬁlp| -RSR'-RAwlhe@tram ie
i noy gani ¢’ ba include a r.oxi de, cal.ciu
A s I G e P At I S A M e
SRS SP A RmiTBEK AT &hebE 6t Pl Talseitt fed afithyalkyl.

acceptabl'e salts are the salts forned fron1acet|c
acid, hydrochloric acid, squhuch a
nethanesulfonlc aci d, nalelc agiﬂ othorlc aci d,
tartaric acid, citric acid, d Eﬂppoﬁa55|um

caloqg@yq%hﬁg@ﬁggg?@ﬁﬂggﬁhﬁﬂa It sAoul d h@etendRF, R @BdR! ecach
that all references to pharmaceutically acceptable
maependenidy dwdsagey entikdddi tion forms (sol vates) or

Cr Y St@lea kO BRahi PP ,lgﬁbﬂP RPRSWh@sindefis el aheRak Aliylehe.t he
sane acid addition salt. ,
"Optionally substituted", when used in association with "aryl", phenyl",
"heteroaryl", cycloalkyl or "heterocyclyl", means an aryl, phenyl, heteroaryl, or
heterocyclyl which is optionally substituted independently with one to four substituents,
preferably one or two substituents selected from alkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, hydroxyalkyl, halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino, mono-
alkylamino, di-alkylamino, haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is
hydrogen, alkyl, phenyl or phenylalkyl), -(CR'R”),-COOR (where n is an integer from 0
to 5, R’ and R” are independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, phenyl or phenylalkyl), or —( CR’R”)H-CONRaRb (where n is an integer

from 0 to 5, R and R” are independently hydrogen or alkyl, and R? and RD are,
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The ternms "pro-drug” and "prodrug”, which nmay be used
i nt erchangeably herein, refer to any conpound which

WO 2006A6@36 an active parent drug according to fPCTIEPR0$/013291

in vivo when such prodrug is agmnistered to a
manmal i an subj ect. Prodrugs of “a conpound of formula I

arep red fyi ng ope, or functi.opa

BrGUBLT st cadhe NP by e Soiob - SRRy RO R h Phghor
lﬂleﬁ@y]kmat the nDdl fi cati on(s) may be cleaved in vivo

to rel ease the, pareni1 d.. Prodrugs incl ude1 h
conp &EHHRS FOUP o FFAPLDE ‘@r the IHW%%PHVSPHW y gysociated wit

S SANAEY br @hRUihemitd, P@WB& &for&@F dgplacdablesindengddstitution
to any group that nmay be cl eaved Iak}i\{? 0 re ene
I

to r at
reprloprceBdiByas- o%qmpl%frﬁ VINgrEr SR uh st Bimited 0, halogen,
eru@ﬁréeslt Ar}ﬂ%hé’suh%ﬁﬁﬁﬁ‘ eschods Iﬁétﬁ%ééﬂﬁoﬂy%&yy&ﬁané@uﬁo@ﬂ&y

not esters (e acet@é {mti_l
tamb@hﬁd%ﬁnée@réuifWQWe@fvlozstéﬁ@@ Oﬁrred@ﬂa osphinoyloxy,
bl §Mﬂ1ﬁ@@%§§l@)@ﬁ Ygo%sr@fyl&bjfdic%@xkyfa!d Reed]ia® ﬂﬂise gf@pPehich are

I'n CO ounds of derlvatlvei
iNugeasedvith rhqvﬁqqmp&qa 06ﬁ§3é§mP9é1ﬁF1F piihg &wenting %fﬁ%ﬂﬁ%ﬁ‘ones

of airfRidPChi-20al m QP Shat FXerRS wiltCLlRd S, Thetndrictions
and enol esters of ketone and al dehyde functi onal

Jgtd@dpémt nrecrmﬁbmrrdéo GEOTSH #RTagonist, A therfikey gsietingdplgerein.

Bund id e {Hégﬁb herdB debr BRE i@k
for 8p?&§'llg nfe n? ‘tj se@ er%l%oteeét s or

grceuptanefr ntaf bt aeadingd ngrl@ufgri ﬁlrébihe dﬁr?élpape dprlygheis éngtances where
ﬁl% |e9 ¥ alré/urﬁgt?ﬁ’&%cgﬂg alg@ %Hn\égs BivicH R dBes not.

uncti ona conpoun such hat a chem cal reaction
can Hiesqaat’r&tatedmams @éfldei?@tie«e@r;dlﬁ@n AYTPIRER QI ARFEAtEd: ed

r e ao‘tlhé/r‘? olrsga‘h?c éoﬁreh’b or Z’Eﬁ?ﬂ RGP MR Nt RISQE hﬁ’&e@ he

em st ry Certaln processes of
¢cmqum wéthte I@aptroelbymrgphﬁprthré im ﬁ@mem’trorlethgre@@rbsm@bldlng for

g!ag}%E 55&%5% § u'ahé LOGGH A etrQﬁ}trog?ﬁﬁQﬁP NEROTEn RS SR imide,

18 Feac Por > ex anpl e
tHorofoap mmthﬁtmm@ﬂgrd§m digerotmithansgdishlorestiaei digthyl ether, ethyl

%ﬁ%‘t‘g ace%&geh Hri ?%; & u%ﬁ(e“ﬁ&?eg IYOI I'lﬁ?a%oe g%ﬁjﬁ?g?g&? r nol tert-

hmtamla@laxm pymdies iand thelilree aU:mlﬁsg rase@ﬁndr ta gh@mm, |t1@,€ Solvents
ures. Ex P r oups
IHSr?CI gw,re tJtong gp{h%%?es?ﬁt 159&3&){11 Jrg {n% ﬁzgrrr% acet yI
acet ‘eﬁhadnacduenalw ac(e@t@ble”bamltbaiyfdadbl@ my¢ful in preparing a
ek Pecn IR AR RS X6 AL PR ctogicaty nox
alﬂhdrvt1k1£uﬂdekleabla' hmkmc]srldesl tlhedwhmhnhzacemablk Poweteoiwatyas well as
hoose, a_gr out{laﬁ%osr the ease of renoval and for the
R pharpgie t%hd the fol | owing reactions.
" Sol {Ritaes i coneianily &odp‘mm sadigftiof 4 ampomdsn ednatsalsahatain

B trgygi%?u 1c%:l§9n€cc§% éllji% ggﬁ% ey nengltn?len dt'ho{g@osr és? %h%@%%ﬂ]éds of

phaterdcotoiasl acttitoofafe sakrerimpminel Suels salts 1mcﬂnaie

crystallTne ol shale e LIL 10, BuRELIR Sen oo

when the sadiddnidrétsomicaidsulfitieadd|naicacid, phosphorlc acid, and the
like; or formed with organic acids such as aceticacid, benzenesulfonic
acid, benzoic, camphorsulfonic acid, citric acid, ethanesulfonic acid,
fumaric acid, glucoheptonic acid, gluconic acid, glutamic acid, glycolic
acid, hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid, lactic acid,
maleic acid, malic acid, malonic acid, mandelic acid, methanesulfonic

acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid, salicylic
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formed is an al cohol ate. Hydrates are forned by the
conbi nati on of one or nore nol ecul es of water with one

wotooslees7s@ibst ances in which the water retains PCFEP2005/013291

nol ecul ar state as H20, such conbi nation being able to
formone or nore hydrate. "Subject 1 nmeans manmal s and

non- manmmal s.. Manmal s, ans an er of..the | |,.a .
class i ncl?Gt HEFOHACIHS ?rt?rllcrﬁ‘%/deop ?;guerﬁ:a%or%c acﬁ%ggﬁ]ﬁﬁﬁ’ peetic
primates suthaebthehikepanzees and other apes and nonkey
species; farm S ch as cattle, horses,

goats, and sw %&fgaﬁﬁﬁ%g’ B 2B Af! |P§°f§&a%%§§t Wa%ﬁ??@gf compound
dogs, and gdkbsis rép@&@di @t}f@ﬁﬁ{et@lﬂbﬁ&i &, dnﬁﬂllzdlhdhe@l fo@dﬁﬂﬂﬁahne earth
such as rats, mce, and gui nea the |i

Exanpl es aPrfSin uge 196 PLicRTd %a‘ies G aﬂélrg?filﬁ?rtlé‘argamc
to, birdsbagdctdpeabid &%anl_El'lﬁséisQﬁdﬁ&e&iﬂl%@ﬁélam@&esﬁlﬁmﬂamme, N-
denote a pa‘%\l cul'ar, age o]%as X.. " Ther a&gutl cal

ef fect i ve TAUARCTREN TS e thgm a%aﬂﬁﬁ}eﬁléff

when adm %&E}fﬁ’é@l@ idRgis BiNe® fclddenlunigakl giraxidt,selefien
state, is sufficient to effect suc tregiqment for the

di sease stiEd&Eoxidn otesHamdpEneTida SPY U RERANAEANEHE

will vary gl ng on the conpound, disease st ate

bei ng treat'ed, the severity or_the disease treated, .
t he 'J%g@rafﬁaed ehamageutiely afrepiblesaltssip fheselts fq%@eg g&flbacetlc

Adni@bemietic QQH‘ sﬂlp‘htu'%ﬁtacﬂn méiiSeltdaeMRM, neleit R&d, phosphoric
attendi ng nedical ‘or vetefinary practitioner, and

cstchrtariseeies Siricrsi, seqig. POFSY el et s HEg I HBONE Mg
"thasg e b@ﬁgdé?ﬁ&?d Phat W eHefeRER NS bRATIQe@ichBY h&@ét@ble salts

i ncorporates by reference the broad definition of
ipdpiagsleens sdditipn famsdpeliaes)ed, crsﬁtﬂl o ép@wn@aplaﬂ as ql\%ﬁgxed

}Eégéﬁ,eafrtﬁgsagr?g %cm 1d@8sh dif any. "Treating” _Or
tr eat nent

. di sease state i ncl udes:
pr eviettenmgs tive-dahg sl rsodiug, > whih menhs Flﬁﬁjl lflﬁféchangeably herein,

r%%ek ol ﬁ?bcoﬂcémﬁﬁ%ﬂf retl%gesda'nsa%ﬁ\?‘ AEREug Qécohﬁng %’f%lrﬁiﬂla Iin

e exposed to or~ predi sposed t
\tlwewmrswb@rsdrages a@mw@@e@ thomayepaligrsebieeh dsodgs of 2
R SRR bl De L PAERT L ShPor ok ol iR (o)
rbeentlinstba semppapdobiorinuk Iohisuilcavagihapthsmodifeation() ynay be

Jle%%fifn' it {41%1e94e~°tﬁé‘§§reﬁ£ @(#rﬁ?%uﬂd &Brodﬁgk‘ ﬁicﬂmetc%m%ﬁaasvof
regression o e di'se state or
fotmn]adaifhesqm]athadmximenmr ossulfhydiyt gnagp jin 4 g@mpggmd @@F‘ormula Iis

k?ﬂgl ﬁ{% I’Eo L Ay g}rogg tl\llgtt] ?nna,yrb ea{féc{] 91 ‘}1\90 rg %g}a(’f herf?eg%&&%glyl amino,

nmor € reagen
amplfb]n:tw]agreup,cmspetm@bs Rxan;(pi@dlﬁ @eodrhg mdudc,abtue dreayodi fiorited to,

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

“Protective group” or “protecting group” means the group which selectively blocks
one reactive site in a multifunctional compound such that a chemical reaction can be
carried out selectively at another unprotected reactive site in the meaning conventionally
associated with it in synthetic chemistry. Certain processes of this invention rely upon
the protective groups to block reactive nitrogen and/or oxygen atoms present in the

reactants. For example, the terms “amino-protecting group” and “nitrogen protecting
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result directly fromthe conbination of two reagents

which were initially added, i.e., there may be one or
Wworene/064Teer nedi at es whi ch are produced in the PCREPRI065/013291

which ultimately leads to the formation of the

|ndicared and/ or the desired‘dpdduct In general, the

nomencl ature used in this lication is based on

AOTRENEN ) g 0oV T8 £ B PP G LT Pt

I
e (It e e
9. u

Exempiare 1trasen §r At sio s esp e oRCls KWD&E)EHHVEF%& uOfoacele
ABREAA R A (Bh)CRENIR <y QXVEBN(QFboBEALRGENCBEYP-i N t he

structures hereln |nd|cates t he esence. of a
hstHp Sz b AV APPSO pEIP IS bOgp BB o <] (BOC), and
tﬁghﬂy' Phdse skilltd ALY mewq{wo%e@s@ at%:Qﬁp d1ehseQp6f :@noval and

I'S i nvention enconpasses not only the various
fosthembditnkd whhsiand @rifellovsng reackenst he various mixture

gf I %8%{6? WhLGh Ry Qﬁhtfl&{ 1eshs 1Y L REI @Ry sthRBioHE®RE or non

resent i nventi on al so enconpasses sol vates an
sscalshlsrr@trlccmrpmﬁd%wb\fent ofarn¢ @prnpmmds RaprateRaerRaits Eap @X

agﬁf PP f%oﬁ@%ttm&lgaﬂgso&l th@'&?gtgﬂlﬂe sdd Satb @M Q)rfn%g?a sdlbvate. If the

rom i's optionall
ssbitest 1stvtatt@ctha$0}\rat¢)form|§ﬂ iiomiaydrytesuitnst the seluentds %160}1132 the solvate

e R gl f%idri%@g%tfgg%éwﬁﬂg %9&2%%%@6{ g@é & more
ﬁalecule{ @c@)fatNRNit&ane 030e 3ubRnsRCIn }F{Q)Wa@r:r@»anp its m@gcular

A TRd s alRb Ry b PR P e oo by R

S h‘Sthbmg‘é’rmez@s aahigls andnop-radkorls. dMarnalsonsans gy member of
%n nge{nzma cl%sqr?c@f%g%%QEﬁg't aﬁ}teg fo, ?lum%ﬂg bl ﬁ‘um 1%@?6@ such as
éﬁimp%zeﬂnﬁhd:ﬁthetmﬁes and epadrdespetiys; [fag‘nheydm&énd@gs cattle, horses,
%Ee%rggaﬁs argf gxrertle? 8mesﬁc %111%%1? ﬁchozIs 15@%{‘9"{1@;& an@ca'tsslaﬂyopartory

nents
aithath mHnﬂmgqocﬂ@tsZ sudhnsm&symmammdlgmmsvlm alid)ﬂlﬁﬂnke Examples of

n LS aéﬁ%ﬂ.ﬁf] g]ilrcglgdcﬁ ﬁgtcaltrfe hSt F@Q@%&Iﬁﬁh{z ’étflgg%t%hke’.\“'_ﬁle tdrfh ¢ ‘subject”
does not denote a particular age or sex.

“Therapeutically effective amount” means an amount of a compound that, when
administered to a subject for treating a disease state, is sufficient to effect such treatment
for the disease state. The “therapeutically effective amount” will vary depending on the
compound, disease state being treated, the severity or the disease treated, the age and
relative health of the subject, the route and form of administration, the judgement of the
attending medical or veterinary practitioner, and other factors.

The terms “those defined above” and “those defined herein” when referringtoa -
variable incorporates by reference the broad definition of the variable as well as preferred,
more preferred and most preferred definitions, if any.

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

(i) preventing the disease state, i.e. causing the clinical symptoms of
the disease state not to develop in a subject that may be exposed to or
predisposed to the disease state, but does not yet experience or display
symptoms of the disease state. ‘

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

disease state or its clinical symptoms, or
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enbodi nents of fornmula I, Ar is optionally substituted

aryl, and nore preferably optionally substituted
w@b@apbe74d N speci fic enbodi ments, R3 is hydr ogeeT/EP2005/013291

while in other enbodi nents RB iis methyl. In certain

enbodi nents of fornula I, - wherein R3, R4 and R5

are as defined _herein. cert n. enbadj nents o

formula I, th@iksubject 6% ﬁ@% %?@eﬂﬁ#@1§p8%§PﬁéﬂpPVaqmn

of fornul ?erkﬂaneﬂ\ﬂ%gl%kd"orﬂbf tBe dRkase RhtantdtsRBinatlesyaptoms.
defined herein. In_certain enpodi nent,s_ of fornmula

"1 e toyme e i RS A AP PR K TR0 8 a chimica

r@ﬂ%g'rﬁ%‘é 2d@hg beEMha thb or ﬁwlr&reggenk@uﬁcﬁrta@plfd)pnate conditions to
nmbodi nents of fornula [ 0

t
pgg@gqe, theinddcagadand/ erige fev @d'yg@ilép a |st; o@atbieétﬁgqepﬁted that the
r§#%5'vhﬂ&l§ﬁrogﬂg&yche il dicaS&T 4ol it tﬁgfﬁé}aﬁiﬂeﬂ%@é@&fnaﬁ Qbﬂﬂéo’éssarﬂy

ydrogen, while in other e i ment.s
rtingirectlyone o mition of o FHgeHs i éﬁ%ﬁﬁve e e there
%ﬁ’@%ﬁ@?}f ﬁ'gloﬁ ifrtel'BE&a &R %‘1&1‘1‘ £apiotuedd ifn%@‘r&luﬁtuké Wﬁmﬁ faltimately

wherein: s is fromO0O to

leamis ép dneformpjorhef the indicasedand/onthe ﬂzmwéméaﬁw "y
3 O]ng %&&E&% A@h%enc%(@x%(%sed ﬂt@s Applidgion %‘a@ -oNRABTRONOM

<£W ,.or -C(=0 wher e
w4905 Bq:]bmlmlns’gtuge cqmpuiRbzedRystamdoRegsnerafl ﬁg@ dﬁeg,lf}fsysmatm

en or Qn-alkyl, and Re is hydrogen, Q
&ﬁ?gy o - al koxy or hydroxy, and R3 is as gdefin

her e(Elmmllcml starctagsrshewb gt wess poeparet peing 1316 W%‘NW 2. Any open

! tr 2P ﬁfi‘ﬂh 8 shfictures h dicates
\Ilageélgg %ﬁ%gejkf?? h ac?rgorn 4 aflk ﬁ! I'C% %2 a kOX yS, ((:) }1res erein indica
62 pitBehed cdalhlyghogelh ntqym eferr ed enbodi nents, the

co an(t) uﬂ(%lid ak g\ngérs‘golaﬁ Q" wctg!: %f Ris dl%rﬁf.b‘ﬁrkn@m%?gs'sm ®nly the

Prefe
va$1oﬁis mnﬂerawmcmaygxhab@t adche azgrlcmsmmpcalr@ of @hmerrsovhlch may be

fgf‘ﬁ%& gmycher ore,’tthCOngijE{%idlris)%qt 1n@1t10%ca1§%derﬁ5‘1gp§§es%5ﬁates and

r-contai’n an nol ety, suc
Galts dPeahkyindsof frrefudrabl y | ower al kyl, i.e.
G -6-alkyi, and nore preferably,-4- akaI

i nvention are shown in Table ogether with nelting
poi nt or mass spectrum Mk 3 :
exanpl es (descri bed bg%bﬁ%bhu

conmpound. Melting points in nmagy inélanceskare

or a pharmaceutically acceptable salt thereof,
wherein:
m is from O to 3;
pisfrom 1 to 3;
qis 0,1 or2;
Ar is optionally substituted aryl or optionally substituted 5- or 6- membered
heteroaryl;
each R!is independently halo, Cy.;p-alkyl, C;.12-haloalkyl, C1.12-heteroalkyl,
cyano, —S(O)eR?, ~C(=0)-NRRE, ~SO,~NR’R’, -N(R*)-C(=0)-R, ~C(=0)N(R?-, or
—C(=0)-R¢, where tis from 0 to 2, R% R®, R, R* and R® each independently is hydrogen
or Cy.12-alkyl;
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shown for corresponding addition salts as indicated in
Tabl e 1. TABLE | CHROVAN DERI VATI VES AND THEI R USE AS

WG 2046/06E@EPTOR LI GANDS The i nventi on provi des PCIBP200s613291

of the formula |, their use for the preparation of
medi canments useful for treatlﬁﬁ CNS and
gastr0|ntest|nal di sorders and pharnaceuti ca

conposi ti ong ontﬁ?nlng them or a pharnaceutically
acceptable s thereof wherein: mis fromO to 3; p
is from,it "gqR&. 0, 1o0r 2, Ar is optionally

substi t Gt &d aryI or’ optlonally substituted 5- or 6-
neanFGthﬁﬁﬁﬂﬂﬂﬁy| each Rl is independently hal o,

G- -al | oal k | k
“s(0 " ¥ R e e S e SRR R
d) C( =0Rr? EthRS e@#@d‘gl(eﬁddjﬂ-y is lnydroG¥=®) CRzelkyh/lweReades
d R d dent |
e geR sr G AR e O o b R ang
R4de;ghRflﬂ@p%&dﬂﬁhgxmnémhydxbghng@qoﬁmrMQMQHkwbneEBR and R®
OB LB RT3 DAL A Ao

olil)6d tRgeiRrdrhefdrocychi K@’lhtamarligjorﬁbrawd rﬁi&omrs,h)r R’ and R together with
ndependent |y |s h

dhieas © ¥k b PRy R Lot p oA gt fbup. o
gbRigryl glﬂoﬁﬁ (ﬁ-a &ror%- rﬂ&ﬁfﬁéﬁd&ﬁtdﬂ&d}&h@ﬁhg lthad bpHenaly ificludes an

aﬁﬁgbp%&qpégse)g glglros% eé g?tl\g%giﬁ ci Wﬁ{cﬁl 1§ Wgtlorli]laﬁo 6ubes\ﬁtuted with
atnﬂnmrc‘d'ﬂlefohﬁyarﬂf R ald @@é&dfrmﬁ R° e getteat vait tthie Bt;dmsgb(w}pch they

ure égrouggpé?guanldlgﬁﬁﬁ%{ gp'g%?fﬁﬁﬁngWhﬂBﬂhaggud%an

a\%ﬁnﬁ\ﬁﬂl Eétaeﬁbﬁl@}e?f@a}&m&el ?Cd % 8 5f r gm O N and Shand
arr: E[a CI@IQSS@I? 6%1:?83211@# q gilaa{nﬂ 128011,]%rs @gtggrtl :sﬁ?gl mbodlrnents pis

;gng&hg@ﬁMdann&hg atonms to which they are attached may
forma '5- or nenber d hetergc ri t hat

opt |I§ﬁ&%ﬂ$’)ﬁff}hﬁ)€1ﬁ}€i‘§§ 05?? 5“6!‘2‘1 k ﬁ%‘f Vgg%?n sel ect ed

f r oM, Qertn 3RM oSim S RO l_H_cBlﬁﬁis Q)fftﬁerlﬁvéﬂti/cﬁﬂhdt dfdvenula I1:
selective affinity for 5- receptors, including the

5-HT the 5-HT2A receptor, or bdgRh, a % as such are
expected to be useful

Ar-S0;

S ¢

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

In some embodiments of formula I or formula II, m is 0 or 1, with R preferably
being halo. In certain embodiments Ar is optionally substituted aryl such as phenyl or
naphthyl, each optionally substituted. In other embodiments Ar may be optioﬁa]ly
substituted 5- or 6- membered heteroaryl such as thienyl, pyridyl or pyrimidyl, each
optionally substituted.

In certain embodiments of the invention, the compounds of formula I or formula IT
have n equal to 1. In such embodiments R’ and R® may both be hydrogen. Alternatively
one of R” and R® may be hydrogen while the other is C;.15-alkyl, preferably methyl.

In many embodiments of formula I or formula Il wherein nis 1, R® and RS may be

hydrogen.
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in the treatment of certain CNS disorders such as

Par ki nson' s di sease, Huntington's di sease, anxiety,
walepspsEiHOn, mani ¢ depression, psychosis, epil|PEEEP2005/013291

obsessi ve conpul sive disorders, nood disorders,

m gr ai ne, Alzheiner s di sease %%nhancenent of

cognitive i_.sorder edi.ng di sorde

U0 ATTEAIAOA pof oRPALe LR dOg08 T GETHAM 1 LaORe(aieg and B i

}ﬁf‘&%{%h gh@thabtheNinhPBbe Bpfidhlly sibsparad b v G—Yn&h‘séﬁ‘ed ﬁéteroaryl such
attentiaon deficit disor

%"Sp@ﬁpmgulaﬁ%@dé zgin b RPAOR Y%@%%w oy o frtigely
BRZQRL37EBI RGN ADRI A i8hid HOH1,r 99ti6h AT ABEEuted

E%Ssocia?zggxﬁﬁﬁﬂgplnal trauma énd/g? ﬁegé |ﬁ?ﬁry sﬁé%

@EHMW@ REEpREEs. Such conpounds are al so expected to

e Of sHEStHeR chdP®dith&ft FERImkh 162 %@ﬂnﬂa ﬁ'wherem n is 1, R” and R®
(gastr0|ntest|nal) di sorders such f unctlona
1\(2@9!1 group.

togetbergwth thechitrpgen el b Preajisdresibay PR RAT
S- hyelreXHhEY Bfl@&ﬁlﬁ%ﬂ(éﬂd@i 3o thRIWAIh ARl eAY which they are

neurotransmtter 1 n brain are nedi ated through a
mﬁb@drmmwfqr@megnmdmﬁrﬁwmm termed 5-HT1, 5-HT2, 5-

n%hl;l-lg%er RifBbdim et 8 an @R tqvrebhes wn@latﬁ@ﬂltﬂfgeﬁ t&walth they are
eve

6 receptor mRNA I'h the brain, It has
Beehedmay dnt hateaghes- HT6 recept or nmay play arolein

the p ?éﬂﬂér (ﬂﬁgleh{s%‘?tf&ﬁﬂﬂa p(f>r i%ﬁmﬂaaﬁ whEleMEn RYS R AN R®

di sor par Icular, 5- HT2-selective and, 5- HT6
ogbthet wittetHej rg‘ang@ Wavlelclbé@ﬁ arecpstrehad may RSmTONRNYheFInR  is

%ﬁd?{%gér Il 38 dﬁima’f% &EL&Ai N ONS di sorders such

klnson S ease ton S dlsease anX|ety,
deprlessil G thereemileo dmpns $>§f0®mu1€plsqrcfhﬁ§tﬂ§ 11 wherkigps is 1, one of R’

ob 7 form
mdslgia}%ﬁie, e%?%’: lﬂﬁ IRY ‘@%g&%&ﬁ&ﬁ? et'éﬁag‘% Wh?c%rtﬁ%; &re attached may fo

I sease ncement of
mn@mmmmﬁaﬂnﬁnpry) sl eep disorders, feeding disorders

Suc h% Sl gﬂge;rte %dlelgIldja r& ﬁﬂghlo&%&lrmﬂa Hp&@l'?érgmq{ fsgcgﬁe of R” and

akat peractivity disor
RAI:«)H-IWI;ogat smhtheartheta$ pmcbhddm;éor der ( ADD) wi t hdr awal

fro dre% o emug edlm%cﬁ o?%h%lg&e%ti%% T ﬁ'ﬁ) %p% 3l d%?@ 137 %rmula I

benzodi"azepi nes, 'sc reni_a
moneqaﬂetd nilh ugpémiad dlmeatsr% aaddRzB mmaytt@@ldbq: hydrogers gt h

ephal.es ch Q I ect t
N
fiethyl.di sorders such as functional bowel disorder. See
for | e L. Roth et .al., J. [ [ . - 5 6
Ther PG Sgger b ey bon i B [T gpd R may be
Hﬁhog&bl Pharnacol 1993, 43, 320-327, AJ. Sleight et
al ., rotra 9 o) 7 8 .
o AR EEORTSR PR B bbna Bl A A g of ¥ and R
B)?c&))genlahﬂ -tBe oW Imhyibfér@tan&Hﬁ&uhﬂduﬁ:dHTzAGmmdmibaterdrlsteroaryl such
have b er.e cont

SR R T Bt g il Bnaly
ELﬂféﬁﬁi’t@I pyrfd‘lﬂ Bptionally substituted imidazolyl, optlonally substituted
benzothiazolyl, or optionally substituted tetrahydropyrimidinyl.

In still other embodiments of formula I or formula Il wherein n is 2, R” and R®
together with the nitrogen to which they are attached may form an amidinyl group, while
in yet other embodiments R’ and R® together with the nitrogen to which they are attached
may form a guanidinyl group.

In further embodiments of formula I or formula I wherein n is 2, R® and R®
together with the nitrogen to which they are attached may form =NR wherein R'is
hydrogen, and wherein R” and R® are hydrogen.



10

15

20

25

HT2A receptor, or both. The invention provides
substi tuted qui nolinone conpounds, associ ated
W@ eoopo6i786 ons, net hods for use as therapeuti c BOPRPHP5/013291
and met hods of preparation thereof. In specific
enbodi nents the invention providdes pi perazinyl -
substi tuted qui nolinone conpounds and _assqci ated

phainsidefitrtheamborizosits oidanulad ot furHiud Whsremging Qe R
a&gg ahd ohDEr RS gr?(% Kot %et‘ﬁgr v@ﬁﬂ?ﬂeaitoﬁg tyPHRh %ﬂe‘%ﬂa@@h&m may form

ases and testinal tract disorders.
apuhh&nahmﬂmsuxlted in this disclosure are |ncorporated

her i n E%n; ferfbte n&?{ﬁ of“%hte F&F\’e‘hﬂgﬂtﬂhg @6I¥LPOLH[HS &% %ormula I or formula II

oth owmng terms used in this .
Happhieqadl itof, In nu:lhwdmbtghmtrss Bpend R way beth hetydeegerngt

agt%%emgge off e bR 1 Smgtﬁg&#}gg&%hﬂé th%fbﬁ r RONOLAGL, preferably

tion and e appendéd
@bthiirs, the singular forms "a", "an," and "the"

o e EhB PR St} SD bR (FRALENHn 1 2R0 L R may be

oni's ers to a compoun
]hh@@gﬁnhances t he act|V|ty of another conpound or

! ! { 7and R%i
' GC% %er}lg%‘t{eﬂ,dértnglatsrﬁ)f gorr e Tor o E TRAPYAL SR, Is '3”81% o’ and R® is

br a n-nor ety con3|s %wa
E@r@ée}ﬁ 20f thaothen rraﬂy(ﬁ)e Impdd)mr@]grsubitxmls‘d Sh avG-rrgempener digteroaryl such

%&g{;ﬁ@fy@%&tﬁ%&lﬁatl abzog{lxg %% ngﬁJy g%gstltlﬁ%{ ];%rrﬁnfd?nﬁ‘ bptionally
suBsBruddd rrc)lyl @ftamillﬁSu’tmflttﬁécklpllﬂgzabﬂpgatlon@]ﬂ}u@éastltblmd

I sopropyl,
R Y R T py7 .
oct yip, stﬂQﬁﬂE@r}émbcﬁﬁm\ﬂﬁﬂs lof ﬁﬁrrmlhzolsca‘ fgrmuﬂpél whdreim rmsé’r R’ and R
il lustr W th the g Ies of th u
’fqgg@ﬁ{ %FFe?lé‘iOﬁE\‘? P! c ee%tga.chec? mag %8‘1 zﬂg%ngmﬁ%?oup, while
Sl bt BmBbdiah e R}Mﬂfﬁ&ag&hﬂ witltl theatitrodendn ewlndl ’e}me)( are attached

carbon atons _or. a branched saturated dival ent
mpdferant Be Rl €8FPof three to six carbon atons,

e g h} fBihay gﬁB@«hrr]x@éln'ﬂé/d)H&lQmulE I 3; mrmﬂmy ékicteph erie3, R and R
ene, met hyl pr ene bent £,
e Thee i s e s ST PSS PR ERE ARSI R i
ﬁz AIBEE En@ivhehen RO EJE&’R?‘Q& hetirdgbe. Imstﬂz]rﬁutbﬂ embodiments of formula
rernafter. "Al kenyl ene" pea | nean,sun k
Hpy frepa Iﬁ)}"d}eb’é’é PEbH RAE B‘aFl ‘2?‘ ?‘i’/\‘i}o?e X ﬁs >%n§§% AL with the
H B0 lQ'\Fhlfh t@fhe? Q{?é"iﬁﬁicﬁéi Mﬁ}afogﬁ 4 ival eplinlyhizoc flrh b 0 n
radical o fee to s car 0 eny
( CHECHr§ain gnb@éﬁnh@é%?»{ %ltfﬁ‘élﬁg & ?Cgmr[ﬁ*’r Hrer%ﬁ%?’%ﬁ%aml tr-allyl,
1% %LEMLM&Q@”XJ SR, alb@; gn lﬁﬁnn@e@hﬂ anydeoknylasineC) ;-alkyl,

0ose roups lch are i rat dwith-'t
em@p‘mpq)lggf 11—2](]97]‘3 g%@lﬁﬁls bfZ'amﬁ’i H{qp mlgmylammo C1-12-alkyl,

Elﬁ{(&}n Lgt L ALK QXY - almmﬁlﬁaﬁw&mlmclwen@l nRis
ef i'ned herein ?
In certaln embodiments of formu aI or ormula 1T, R* may be



al koxy noieties include, but are not imted to,

nmet hoxy, ethoxy, isopropoxy, as well as those groups
wokioshoeene il lustrated with the exanpl es of theCT/EP2005/013291

conpounds of the invention hereinafter.”Amdinyl"

nmeans a group of the fornula”!8r wherein each R

|ndependently is hydrogen or alkyl as defined herein.

" Ami di nyl al kyl " ﬁEAns a group -RAR Rherein ﬁ |s R

am di nyl as def| ‘ﬁerel nd Rh%~N hkyﬂel Oﬁ/wwh
"Am noal i yl " nean grou - R wh re|n R NS an1no

and R i I&yl aS deggﬁeg her e n’R " Ami fioal kyl" 2E1\§~
i ncl ude an1no noethyl ~1- ani nGpT opyl , ‘

am nopropyl, and the i ke. The am no nvoiety of
"am noal kyl " maybe substituted once or twice with

aIkyI to provide mal Kyl am noal kyl" and RL_ _R"
dialkylaninoalkykg<&:spec Ively. Alkylani‘/a}kyl /ib
i ncl udeswmethyl ang noet hyly t hylzanid-noet Ry N0

met hyl ami nopr opyl t Hyl ami fjo et hyl Nand th Ilﬁe
"Di al kyl \mﬁalky NJncIehﬁf\ane;Eglan1 met hyl ,
di net hy noethyﬂ: glnet am; no pyl ; ;
N- net hyl - N- et hyl ami noet hyl , as well as those groups
which are illustrated with the exanpl es of t he
conpounds of the invention herelnafter Antagonlst
refers to a conpoun® wHat dlnfhms es or pﬁevents thé
action of/anpther go npound or r e qptorN
nmeans a MOROVA ent ¢ cINc ar ot i & hydr o arbon nD ety
consi stin of a no : or-tricyclic¢ aromati rlng
The aryl .group ca e opt|o |y substituted as
defined herein. Exanples of aryl noieties include, but
are not limted to, phenyl, n&phthyl, naphthal enyl,
phenanthryl, fluoreny®, indenyk-rpentalenyl, azulenyl,
oxydiphengﬂ, bi phery , met nedi phenyl ,
aninodiphe%yw di phenyl sul £i dyl, di phenyl sul fonyl,
di phenyl i sqpropylidenyl, izgﬁodioxanyl, benzof ur anyl ,

I

benzodlo?ﬁgym be benzoxazi nyl

benzoxaz nyl', benzopi e i nyl, benzopi perazi nyl,

benzo yrrolldln benzonor phol i nyl , ) .

ot hy haiack b pieigh, it NyTIoREeR oy syited ghesgbpf opgionaly
be pi IR bisd RBtedhMiddd éﬂaﬁ e¥anplease is

El{i}%ﬁﬁl’c&f c@#rp oudi\%‘)ﬂ%dq( R IR c D n

s’ ‘of the i nventjon here

hpbrbgadi orgCparallival Inympsedpegananbadigments R %ve]g phd asrhydrogen,
1 adi ®dlm rein aryl
> ?éﬁ%Sggﬁ?PﬂggHE%@ggﬁyﬁkﬁgﬁegﬁghu?ncludeéwn%or exanpl e,
ortho-, neta- Rﬁng para-,phenylene (®, 2- phenyl ene,
1, 3- phe nyl ene 1, 4- pheny/l ene ¢ ctively), which

naybe 0 tlonall sﬁbstlt ed as defined herein.
"Aryl apd “RAr al ky Rmhllﬂﬁﬁay be used
i nter angea , mean adi' &

wherein R, R®, R*and R are hydrogen or methyl. More preferably, R* is

-|7<\N

R" wherein R® and R® are as defined herein.

Tn certain embodiments of the invention, the subject compounds may be of the

9

10 formula III:



-R-R where Ris an alkylene group and R is an aryl
group as defined herein; e.g., benzyl, phenylethyl,

w@2(08/06dTheor ophenyl ) - 2- met hyl pentyl, as wel | asPCTBB®05/013291
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groups which are illustrated with the exanples of the
conpounds of the i nvention her¥inafter, are exanpl es
of arylal kyl. "Cycloal kyT neans a sat urat ed

carbocyclic noiety consisting of rrqnoR or bicyclic
rings. Cycloal kyl can optionally stuted with
one or nore substituents, R%herelnga‘ stituent is

nsu

i ndependent |y hydroxy, ~3 kyi, alkkoxy~_hal o, hal oal kyl
am no, nonoal kyl am ng di a ' unl ess

ot herw se specifi cal di ca Exanpl es of

cycl oal kyl noi eties inmstudes limted to,

cycl opropyl, cycl obutyl, cydkmpentyl cycl hexyl

cycl oheptyl, as well as those groups mhlch are

i Il ugiereihed Wi th the exanples of the conpounds of the
invention hereipafter, including partially unsaturated
deri vat iVEEOPHEIEEf such as cycl ohexenyl ,

cycl operdaeRf is m@qaehhalﬂwﬁaeo ClgfemcdaCkwaékdcm Cr.pemisllgl, Cro-

nolet of the I b$c a epe_ _
eterpatigly £y208) V{@ Rl N b ol .NéﬁrPy?f =L or
@(=a1 PRA wiHerd i filoar mui 2, REORY, &R eadR® Raahmdppawently i hiydrogen or
%gro en or alkyl, and R is hydrogen al kyl, or
% The phenyl noi ety of "guanidinyl" maybe

Opt i 0na| BRSROKE bhdRedreas rdﬁﬁceﬂﬁtedallﬁet ei n.

g S;?ﬁ%g%% clergg k%tg}ein ?nging? EII oS B &n}%‘t a%e ﬁwl each | is independently

hdtet@realiy I, 151@1&6§y ap Cﬁllukb{aﬂod‘]hydl Cateram dﬁboahladerﬂmeo’féonmula 111,
wher ei n one, or

th h t h
o S T v
‘? Bdnh G n3bRRnbRIASh &t Bﬂfo@ﬁlu}aQE&Nheré\B H-Sianda’q dre I5(d@gen, R’ and

Where n is an integer fr
B\n%}“é thy tilé}gapﬂgl ?1]% %%H&Pﬁto(%g‘}’mﬁ{li gim}g gf aqcﬁ% are hydrogen,
bt SrToallant® i§ ﬁﬁh@ n dn%l thB bEHEG s @ sanbh re’féx@b‘]y métayleilmstill other

cxbdmes ortey aﬁiaﬂv&a' P M@ﬁﬁ% Y gty both be Ci

ot ﬂﬁﬂ YL ﬂwt al kyl, cycloalk I, or
cyclo Kyl al

and when n is O, S h
al kyln ceglpén @ag@rnen&roféb%maamw éﬁlwlﬂeda%/?anmﬂléﬁs ﬁ“%?einore
ﬁiaﬁ§6ﬁbﬂ£KMﬁV'CVC|Oa|ky| cycloalkylalkyl am no,
cyl am‘no, nonoal kyl am no, or dial kyl a
Represent ati ve exanpl es incl ude, but aRe not limted
to, nethoxy, ethoxy, 2- hydroxyethyl,‘é;h*droxypropyl,
2- met hoxyet hyl , 3-nethoxy&ﬁppyl n
2- hydr oxy- | hydr oxynet hyk ¢ Maydr oxypropyl ,

1- hydr oxynet hyl et hyl , dro’ ' L 3-
di hydroxybutyl, 2-hyd | - ‘ yl,
2- am noet hyl , 3 am noproyp 2- et iy “sul f onyl et hyl

yl,
am nosul f onyl met hyl , an1nqsbfbonylethyl IvV:
aninosulfonylpropyl, ’
wherein:

nislor2;

sisOor 1;

R’ is halo, Cy.12-alkyl, Cy.12-alkoxy, or Ci.12-haloalkyl; and

R’ and R® each independently is hydrogen or C;.12-alkyl, or or R®and R®
together with the nitrogen to which they are attached may form an amidinyl group or a

guanidinyl group.
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met hyl am nosul f onyl met hyl , net hyl am nosul f onyl et hyl ,

nmet hyl am nosul f onyl propyl, as well as those groups
wokioshoeene il lustrated with the exanpl es of theCT/EP2005/013291

conpounds of the invention hereinafter. H eteroaryl™

means a nonocyclic or bicyclié7nnnovalent radi cal of 5

to 12 ring ataons, pre 6 ri to havi

. o) mpoarait PaonAg Wehtdiomt AGP O PRBR Grhdsbendently
hh1RY €6),LdIRg, @FE%!H?)%‘}' Qﬁg:ﬁ%@l@éﬁm IIE @fnrt]al\h eﬁﬂcli)odim&ts bhfermula IV,

remal ni ng. ring_atoms bhein W e er
PHRRET PR RN E TpQPiC O SFTROTHBTHS BRI dafii R' ex
h@ﬂ%dgeﬂ? eIrP&h@f‘erﬁB@dTﬁfehfé JFEdtehuld e JAeLERO any R sl Hygrdgay and the

ptional Iy substituted as defined h rein. %ﬁﬁggggi 7 nd

oglfer h%@emék&gu | prafsrebhi ety dn il Otbéaffméf) LIRS P Vv, R"an
I%E‘Pnay' @%@I ¥2_oxa f&éﬂh{deg{;ﬂ(azol yl, thiazolyl,

I sot'hi azo azol thladlazolyl pyrazinyl,

thi enyl, benzo t hi enyl, thiophenyl, furanyl pyranyl ,

Py el aH%kﬁ‘ g, mqu@zw R - ROIRY! RY, RYIREZRY B, R, and RE
pyr|n1J€I U|no |ny i soqui no é] benzofﬂ:g

Hezinz atelTior Pt Capéavz 81 Qmmﬁ%’léﬁvlle weh & r-alarbis preferably lower

B e B Loyl 01 il v

t ri dzembodirnernts gf iy invegtipm (gy)bgrqlmgtjf andyr foggther with the nljtrogen to

qui'nazol i nyl, quinolizinyl, naphthyridinyl, R
pteridinyl, carbazolyl, azepinyl, diazepinyl, New _N
acridinyl and the like, including partially S

wniek a@enad athcHel fovatinvesididygsadf amﬂameflm‘mfnhmmmed R

SpLsoacyl il luea Ty b martial Ly salinalsd

tet Yé%@ﬁ’ﬁﬁ% BrHpailds isccoldncamith igsigvetinpaewhswidin the
are trate% Mﬁth t he exanples of the conpounds of
@%@HFWV 8GR REIOH; naf t er . "Het eroaryl ene" nmeans a

di vad eitheRbedt ‘é@ﬂﬁé'm\re@ﬁbﬁ @ko%ﬂ@&t&bﬁ@@@ﬂtﬁh&ﬁfryﬁnsl@ as

defi ned herein. Fbter%a %Iene gg ﬁ%ﬁ & d

thergeytiGale giediveampwricpibleastpnec 8}“6 § % )anda

%%Fﬁﬁg§§mdkg[ c&tMPLLried. ndol yl ene, pyr|n1d|nylene as
as those groups which are jl]l trat

oAt 6305 £ A UL BIEIOHEE] g f e Compotnts ofthe

1|ﬂ€£rﬁ:lo@1%§ & pripRat &I o mB&ilsé}nelﬁﬂﬁeﬁlh@E e@enng a vhitenervous
maybe used |nterchangea ¥ refer to a substituen

Fhtaor ENDHlisnaes stase Brbsubgsct | g 1seapq=aqtg5|np&y| Gon}@ésﬁsftor example,
ggﬁfc!ge@&}gﬁf iHh&Ha, eIl HeprBssitils Gleud)6zied] disoE@erh)aen@gdisorders,

eén replaced with sane or differ nt hal ?
#eatiph eficih dxsgmekﬁaéunmslﬁd%easecﬂnmmp é:%? erQyy, Alzheimer’s
%‘tse?’orﬂﬁ Eh ﬁ@@hs‘éé’s@ (e.g., -CF 3), and the I|ike.

er oc no means a saturated ring Mher%%ﬂ at ds of
| easStﬂbanpthq:magpqtt efihe @rqqenq\qpngqtlom_pap‘ﬂ9¢s tgﬁ g8 e compounds o
%‘E’Neﬂ%ﬂ f{) g %épgf%oﬁ%rf @l @lkeht 8Q@uIFHPHPating a disorder of the
terocycly an nonoval ent saturated noiety,
gotreingesting! tofct onesubiect-hr ee rings, incorporating one,
tn:N? r%ﬂ&thtepgs%@ct%f tﬁeoﬂfEs RELRERELPPRvIdeh 28R dd APproducing a
compound of formula (I).

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



oxyge

pi per
pyrro

i m dazolidinyl, pyridinyl,

n or sulfur). The heterocyclyl ring maybe
optionally substituted as defined herein. Exanples of
whedoenneoyel yl noieties include, but are not |iPCT/BR2005013291

i di nyl, piperazinyl,

ho

l'idinyl, pyrazolidinyl,

nopi per azi nyl, azepinyl,
-ilfirdazol i nyl ,

ylil dazi nyl, oxazol i di nyl,

|soxazoI|d|nyI nnrphollnyl 4ﬁ¥§ﬂolld|nyl

—sot Léhi gi Nyt —qui muct T drMdamedui NOT T NyT, MP or M+H
I soqui no |nyI benzi m dazol yI thiadia7n|y|idinyl1
benzothlazolldlnyl he *quolylidinyl di hydrofuryl,
tetrahydrofuryl, di h dr opyf amyl s BB LRV ARR AN | 24402458
t hi anorphel i nyl urphollnylsquOX|de o

t hi ano ‘an di hyddaduéthplamins | C
dihydr 306UhNo t rahydr oqui nol i nyl , (HC salt)
tetrdhydrlso/ U|noI|nyI as Wwell as those groups which

are |IIustr§t with the exanpl es of the conpounds of
the—hventton—hereinaf lN:].ll, et oding parti at 'y .

unsat of . "In||dazoI|nyI nmeans

2a grd i| - -Benasperulfgan-dyompky | | 246.8-249.8
"I m dagzd 1 M th °C

"4, 5-di ngﬁ?"ln1dazg1|nylalkyl"

means g oU - ¢ X is imdazolinyl as (HCl salt)
defind herekﬁﬁﬁnd R is al kylgne. "Inidazolinylan no

al kyl|" nmeans a group -R-R -R’ wherein R' is

I m dazol i nyl as deflneﬁagereln is amno, and Ris

al kyllene. The am no oI Jealkyl ' 158.1-159.8
3rraybe op |onaIIy sub t|tJ¥ed ]%%Q%%QPRH%&%H} K o

"Pyr i " neans)@ngbﬁbﬂnﬂﬁWmeﬂm wher ei p ©

R' is (preferably pyrimdin-2-yl), R is | (HClsalt)
am no d RS alky?ene The pyrimdinyl noiety of

"pyrijm din aﬁ1noalky| may be optionally substituted
as—def--ned—heret; amp the—anino noiety of

"pyrim di nyl am noal H@ybe optionally substituted o
mith alkyl. "Tetrahlydr ﬁlFyri ni |V 1{y{Benneeselfonyl-chroman- | >300 °C
1,4,5, 648tra di nyl|, 5, 6-

tetrah yri n- -yI , and 4@%&%2??%%% r]I%y

subst)t ed herein. "Tetrahydropyrimdinyl'

i ncl udes 5 éﬁmlnethyl

1,4,'-_\anfrnh\ldrnpyrnmdin2 :l_

"Tetrahydropyri m di nN.a 'Hpalkyl" means a group -R-R

5 R wherein R' is ttrahydr opy(7iBandemaslilfoiyl-dhsomai-fo, | 166.2-170.9
and R i kyI The Cani no | 5y 10fcn oC
"tetra npy v|nylan1noaln§Fw}ﬁ%§uee optionally

subst (O, at&yl . "Ureal' neans a group of the

formu a: /(R and R1 each i npependently is hydrogen

or al i

<y "lkenlkyl" ﬁeans—a—$4ﬂﬂ+4%$%&mherein R—ts

amine

urea and Ris al kylene, ‘c@ptipnally substituted", wher
gsed in associationfw th "ary| N, (79b&nyhésulfonyl-chroman- | 253.4-256.0
©\ 4-ylmethyl)-acetamidine °C

S o) (HCI salt)

7\

00

F N
7 (1-{2-[7-(3-Fluoro- 401
’ C/NH benzenesulfonyl)-chroman-4-yl]-
c/)/s % ° : ethyl}-pyrrolidin-3-yl)-methyl-
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" het
aryl

eroaryl ",
, phenyl,

cycl oal kyl
het er oaryl

or
or

"heterocyclyl", neans an
het erocyclyl which is

wopitcoaahé y substituted i ndependently wi th onePCDEPIOF/013291

substi tuents,

preferably one

or two substituents

sel ected fromal kyl, cycloal ky?; cycl oal kyl al kyl,

het eroal kyl , hydroxyalkyl, halo, nitro—cyano,
hydr oxyr al koxy, -am acyl gm no, nonoal kyl am no,

g di - al kylam ng : 5EE§I, ha Eargpxy3ghﬁﬁgfoalkyl, 415
- COR| ( re s hydraogen, al kyl, phenyl or

phenyl LYNACER R n' 2 codrngametEomyl)-shrgmantt-dder
fromo0 tode R and R are ih ﬂ?g%mi%_hw@r_@i%ﬂw@!
al kyl, and R is hydrogen, alkyl, cycloal kyl,

cycl oal kyl al kyl, phenyl or ph#&acl kyl), or -(CR R') |n

rete—ts—andnteger fromO0 to 5, R and K

are independently hyqﬂéghm of alkyl, and Ra and R

9ar e, i ndependent | yrofneach ot h&-[7-K3dtegen, al kyl , 405
cycl oa kyl al kyl , [ Kyla-
"Leayi ans t he grJﬁgﬁaﬁ%wﬂ%ﬁg&%gﬁkﬁﬁby%ﬂ
conven 3 soci at ed wi t bthiyl}-pynrdidm-Aetiamier gani|c
chenistry,dbo.e., an atomor group di spl aceabl e under
substi-tuten—+eactionconditions—Exanptes of teavim
groups include, but anNe not |[imted to, hal ogen,

1al kame- for aryl enesyl f ofi¥t oxy [7-6uEhucae-benzenesulfonyl)- | 336
met han O hanesul fonyl oxy, h O .
benzen csyloxy,d%ﬁ%“?ﬁ%@%%%%ggﬁﬁgﬂﬁ

di halio h XYy~ 0pt i onakinynesubst i t ut ed

benzyl oxy, 7$9propyloxy, acyloxy, as well as those
groups which are illustratedjwith the exanples of the
conmpounds of the invention heéfABIialter. "Mdul ator”

means a nolecule that, interacts with a t

ot PTG TG e SR AE R Bl T REv e, OpG wd

[ARGERIISA] coapdsitibgs tderisiagthd afdramentienci compounds. One such
"égéiqggl" 0 ?optionallﬁ;#gean§ t hat the subsequently
rgeibeft HPEV&ﬁPgﬁﬁDEHFWﬁ N8 h&y but need not

occur,

and that the descript

i ncludiels i nstances

o

where the event or circunstahcé ocdurs and instances

di sease,

in which it does not. "D seas® " ans any
condition, synpto L ' r%gfon. "I nert
organi c solvent" or "inert ‘Splyent"/ ifeans the sol vent

is i

described in conjunction t

nert under the cond%&L

G

of tRe reaction bei ng
with, inclading for

exa e,. benzen 10 ueney4 AYE :
tet?ghvgdeu%éhﬁrﬂg d?ﬁ§$h%?$%$$%%%¥4e?n%hloroforn1
met hipk enehehtanpdenpreddringlacpmpetthdéfordivgb or o

et hane, diethyl ether, ethyl gcetate, acetone, nethyl
et hyl ketone, nethanol, etha ol pridbanol ,

i sopropanol, tertbutanol, di pyri.di ne, and the
i ke. Unless specified to t ary} the solvents

used in the reactions of t

i ner
t hat

t sol vents. "Pharnmaceut

whi ch i s useful

(
h o
sat’|

y
i nAréfising a

YT Rivent i on ar e

@ccept abl e" neans
b;

to form the compound of formula c.

Compounds of the present invention can be made by a variety of methods depicted

in the illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally

are either available from commercial suppliers, such as Aldrich Chemical Co., or are

prepared by methods known to those skilled in the art following procedures set forth in




phar maceuti cal conposition that is generally safe,
non-toxic, and neither biologically nor otherw se
wanwessa7abl e and i ncl udes that which i s acceptedl/gP$00$/013291
veterlnary as well as human pharnaceutlcal use.
"Pharmaceutical ly acceptabl e <A ts" of a compound
means salts that are phar rraceuté)cal agce tablv\g A6 ons:
reefqneessusk pefinser and Ficsats Rsasassor (1ganjesypiagss; Wiley & Sons: New

Fffﬁ@@ Oif&%fe@h 1@CRb&ﬂ 3 y;h%lsﬁ%f PRFSH C@@w@mdmsé‘w@maence

s include: acid dition salts formed with

Hwbdislgqmléfi%{ cdlsmeukh aaé Suydementat ped Qegatic hepdriemy Yy & Sons:
I@%‘é ?Prli UbbARicfAG 1d56 nT&é FofloRf]gynRES RRGHHEsBEMMs ardRkrely

] dr formed with organic aC|ds such as acetic
5 iBejtoytivh eﬁmremgthfodmbyz whidhdhe prenpeiinds of Ahepeseatiinveption can be

g {h%m %ﬁ& Qar?o%s?%ocﬁfl{%gbgﬁ W frQg s‘gnﬂfehg reacHOREAhEnREE M be made

oni c ac ni c acl [ utam c aci
a]idymﬁlhe(sugestdd thgaly d@(liqdap Heedte haxangjreferred to the disclosure contained

r thanesulfonlc acid, lactic acid, naleic
i3 tﬁ%%P%gl%/l %:Onam d, malonic acid, mandelic acid,

rret HBeessartibhg miateriady ahd thg amﬁmm;ech@ﬁajof the synthetic reaction schemes can
10 alls? gba%l gg agugﬁg& %nélged‘fj{fs caﬁ{f%gioﬁgf t%clﬁ'ﬁglgeé including but not

succm C a rtaric
lpntted tceﬁhmniohoahusidlaawmd crystilinesticmy Haoetaitegraplyt and i lidge Such

S8 LR LRS00 BB OB RLFREED i

ﬁldgspcctmidatakal I metal ion, an alkaline earth ion, or

di.n
- oragﬁgf%s sps%léeed] tothe £ G OO%_P,Ie € r%gtﬁ%%c g%ébse(arh%?{yl gre%l ably are

15 ¢cirelnbied einded arirﬁneletatraoqﬂmm aetmdipbthy brgsarant aygaction temperature

triethanol am ne, tronethamn and t e. o
m@g@@ﬁfa%m@ P%ﬁéaﬁute ngg%feléopﬁcwa%wé? ?Hlﬁgfmfh%bd%% (tdo about

@ @oﬁgfl 8}/03{1 h%%ﬂ}j (% L Oxfglaﬁy Qtflaﬁb)é)hg?og e?(ﬂj agﬁﬂient) temperature,

?agﬂﬁﬁgybccally acceptable salts are the salts fornmed
om acetic acid, hydrochloric acid, sulphuric acid,

met hewhesel 4 brow lisirdtes waf singhetisiniocadkesiibleite PEaprEs, compounds
20 PIF‘AE Aefiribs 'V\%er&fﬁtArr,' &, ﬁeds G, ]@%ﬂﬂlﬂnar@&t&ﬁﬁb&lﬁéran Numerous

cium zi'nc ium 1t shoul d be understood

Syhndletmlrbuireefoenhe nhmarmrpi@hr@@bmméaam gompeepisa[tie invention are
l l exampile O e
Sgssfb? aﬁH(? hyds, e(alu?(ee@ftScﬂErq;s bl 1981&1&%5( gl(aﬁ}g N?ﬂe‘éﬁi)c Qéf Iél fth

rern,
pxamadlae iof S(a‘rstdletA ane psavited THbe falloweng Brrerignanipl S%ﬁﬁl@n
"prodrug”, which maybe used i nt1er changeabl y herein,

r ef er(Rbg aray compound whi ch r émnse§Nan actlve ar ent I
drug laccor |ngstof§fﬁnﬁﬂal i _StepZa
Reductlon
RY & O)2P CN

Ar—=8(0), Ar=8(0), Ar—8(0),

Step 1b J (Et O)2 P CH,CN

) NH,
R)p, CN R
Step 2b Step 3b
R® IR R —> RS
R4 Reduction - R4 Reduction ~R*
(0] 0
Ar—8(0), d Ar—S(0), e Ar—S(0), f

25
SCHEME A
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vivo when such prodrug is admnistered to a manmmal i an

subj ect. Prodrugs of a conpound of fornula | are
wee@paseds by nodi fying one or nmore functional BCDEP08/013291

present in the conmpound of formula | in such a way

that the nodification(s) nmay Bé cleaved in vivo to

rel ease the garent conpound. Prodr uas i ncl ude b

conpasisada of Sehemat acefOngHamEPHR a FPEFERS 2 AATHationfeaction by

t&ﬁ{xﬁgﬁ{%ﬁﬂ di ?ﬁ%&hﬁgﬁos@ﬁm@%%lw arf Q‘&Bﬁllf@n}ﬂ nitﬁle%ﬁq%@md b.

any group e cleaved in vivo

I‘feé@@’@m@nﬂhﬁa}’f M@PWdﬁOb sxpmpleyanasy Sléfonghqhh]l@r@}awzoﬁlranone
V\q{eg)(yﬁ s7 zﬁﬁlﬁqe A% a? 1¥ulf(ﬁ?&?&ﬁ!}1§x§n9{ﬁe Whad'Ugs ahdphiy %’r 1iR8 ketone in

est'ers ., acet ate forma
st dpers ot e dte\relnvam @@sryspogdmawﬁksekfmwé =0) and d arylsulfinyl (q =

],) kl\g)lng%g é&%s%%%?%g%ﬁh% t}f?{\fa% Qflg bj E&QS tsﬁl%@ end b¥¥RBon of

rn conp SOf erlvatlves €. Jg.
the adéiryiltc)m M- dvbinerl. cetbas esnpasers & Misadereprdcdbiam Haest

tgﬁ){]d&@]eg i ung u a?’l le(lg{i oé:egrtﬁ’c egﬁﬂlﬁg %fy@%ﬁ %&ré%c%ggﬁkvéunds are

movidpd bélow ¢o thepdirpdsinohtdreaction af this disdosuhe | i ke, see

Now ORE 2 BPET O e omRg SR gt Mg P povice

Sgﬁggnysdglmrmm&tleﬂtcbn@gglsg gp’ﬁlmahstlbh eergoy p revhduwh unsaturation

Iﬁ{H &1P$ ﬂ%]t s¥eé)nJa|an§ arrge C% Pﬂgg {)81‘ élﬁl]-dg aEfOla.l'epI'O‘lt'IC solvent
@adithhne. Cafmipoadd dus a S@ﬂnp@md\kﬁ] fyrmaila amadfcerdamnqawujhehet Eldentlon

reactive site in the nea onvent Cc

W ¢ b JRe e e CTanb Py e Enrar i B C 30D B 98 step 1o
Jehd e doﬁwhuans fredtyd M@Kh%dtlﬂ)&qﬂhetrﬁﬂiyﬂ pRosphotgts td ﬁfford nitrile

bl ock re ctlve nitro /or 0X at ons rpdrgsent dn
c‘topi@)q@ &ﬁtsg segg?nté |, u G ¢ € compou is carried out

@ﬂaﬁﬁﬁh%@b‘aﬂaﬂhﬂﬁa@é&l sﬁﬁidhe PidsérRg ?fdmﬁen to y1eld compound e
pro ecti nggroup” are used i nt er chang @’d‘b Bg 1{1 ¢
yefeetoving the yawteREan it thsrhbs $osiHeR AHEYTesREChiodhe Bt fEoup 0
Jgrﬁr#ﬂﬂﬂrﬂ %&H%&&?d @ﬁtthéﬂ"éiil%ﬁcf Br8rane26duc@os iklitep BYto yield
tic edures. ary nitrogen pro efcf

EgV]@u]yﬁ@nﬂl mwﬂwl perpayed fncrg)ompw nddds ¢ gompound o ormala I in
3dcbidaHEr ORE Bothverd f(%%t am do, benzyl (Bn),

enzy oxyca ony car bobenzyl oxy, CBZ)
prret Mery bartiphory ¢ broggdure pg Seheme Bers gpp@f@%ﬁrdowﬂlﬁuggest
tﬁqgfntsﬁp&ttg )513[3%@ [slgﬁﬁ% in 1@1@%) in %gs&ﬂ%ahétlﬁﬁl tﬂ?‘ﬂ&ﬁe skdupl sxd

now o choose a QYOU{) or the ease of
ccenpyaid laowck fey be bebjedsité add/hydyolysisHetlaved bhaestaicnbithg |

%Iﬁgg)tnaao eld%ghe%}o%%u%%&)ﬂﬂ)%uﬁg% NG nggﬁﬁdlf?pfufngﬁé@ahty in place of

con |ne|t onet Fi¢
diemicte gnoepri ¢ anobunts of sol vent. Sorre conpounds have

ate nc rapnpa fi f4 f Ve

ol eg%e rrn‘&t %{:]F] énglﬁysr%otlf(ﬁ?g%{m gclrrog?esfiog Erlge suﬁﬁl:t ?{opounds is

¢hos\al, whkein Kﬁs 4 kevisg gumptandsnamdieethe savec eodiffateat ok Qccurrence,
a en_th oI ven 0

? & ngWgr 1 SV\@ ghaglbaet he salg%/e d) ff%ergérlgl P%Hr (rbr% gﬁ@ng’e lF\]IYCPk? m, 1, p,

GAHRAA BNRYR’ and Iﬁraremrdeﬁmd leweibes of water with one

of the substances in which the water retains its

nmol ecul ar
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15

state as H O such conbination being able to form one
or nore hydrate. "Subject" nmeans mammal s and

woomseimal s. Mammual s neans any nmenber of the PETERI0£013291

class including, but not limted to, humans; non-hunan
primates such as chi npanzees &% ot her apes and nonkey
species; farmaninmals such as cattle, horses, sheep,
goat &' and swi ne; domestic aninals % B
dogs, ) o abor%ggqy ani mal s § A Odepts,

m ce, and guinea pigs; af i ke 2 Step 2
mam 5SR% ncl udess®

to, bi pd 't Re I&\QZF term"s o
denote a particudar agé Or Sey. "Therapeutical hy
effective anount” neans an anmount of a conpound t hat,

when adm ni stered to a subject for treating a disease
state, is sufficient to effect such treatnent for the

di sease state.griThé "therapeutically effectgv&k®anount”

wi |l varghdepengdi ng on the conpound, R} seasg state .

bei ng treai"ed,/ hedsRverity or the disease déRd,

t he age 8| atjsve Begbth of the sUb} tde rout eter4

not

A (PR stratTom  tHeS{Qu] ~khe 1 LAH
at t ending : _or Nedtdsinary pra "ooer, . and '
other factors. THe ternms "those defined above' and 2 RSOL!

"those defined herein" when referring to a variable

i ncorporates by reference the broad definition of the

vari able as well as preferred, nore preferred and npst
R

preferred definjtions, if any. "Treating” or R

"treat mept" of &a/di sease state includes: (R, R
pr eventidmth dicessr state, i.e. causing_the N\Ra
clinica o¥: orTsRsof the dssease state ng Rbp
iAp-go$ that_smybe exposed T o o Pigdi sj s

t he di'sease 61Pe, but doe‘siNﬁhB?lyet experiernice Qr m
di spl ay synptons kof the disease state. (ii) inhibiting
t he di sease state, i.e., arresting the devel opnent of
the di sease state or its clig't g }npt ons, or(iii)
relieving the disease state ;=T €., causing tenporary

Or PRI FBEDBE Sdhegicds kketofe efmpdiendla Seabjectst ah ellytationgeaction by
clinical, sy 0 The terns.,"treating',, "contacting"
R P GO RLEE PGP B PP R 810 QOO AL PEaePBRuad b
RE@AS cHHPbRAA @ mayibeiang oh¥\6f D¥arley 6f driagfunyls atyisddfanyl or
appropriate conditions to produce the ?Igﬂ%l cat ng/ort 1
ppsulEy] meanpnermddetralinong RIRPAUBEs K0t Ecitave 109 g step

ﬁﬁz% Bt b FRefirRANSAS R obiBbuad e iangl aid fodéne, followed by
desSi red product nay not necess%iel y result di t

halonHkylivstet sorpaard Sriviagh AR DE EAGEMHODRRIRIATHE fwhereX s bromo, n
[N RP @hd %* 24986y ogkn Sand R Q@AY (e 1ReONE OF nore

n, - -
I nt er medi at es ‘whi'ch are produced in the m xture V\A&_Il h
ul t i Fmstepp 9, hydroxy ester compound h is dehydrated by treatment with acid such as
para-toluenesulfonic acid, to yield an unsaturated ester compound i. In certain
embodiments the dehydration of step 2 may occur spontaneously during step 1, and thus

step 2 may be omitted.

A reduction reaction takes place in step 3 in which the residual unsaturation in
compound i is hydrogenated by treatment with hydrogen in the presence of a suitable
platinum or palladium catalyst, to provide ester compound j.

In step 4, the compound j is subject to reduction, followed by alkylsulfonylation, to

afford sulfonate compound k. This step may be carried out by treatment of compound j
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15

20

| eads to the formati on of the indicated and/or the
desired product. In general, the nonenclature used in

WO kios/0#gpé i cation is based on AUTONOM v. 4. 0, aPCT/EP2005/013291

Beilstein Institute conputerized systemfor the
generation of |UPAC systenmatitihonencl ature. Chemi cal

structures shown herein were prepared utsi ng Iaiéﬂiﬁ h
wigh sédoping .aggntAmh @déhluvaq_ﬂ@ﬁ@ymaﬁgéglfip HRYyo5R 28 . B?P,Ot shown),
x?%%g gsg%lgxg trtQJhté& %%ﬁ@uﬁ%ﬁﬁ‘bﬁﬁ HaR&e §iichUs bastiasefighoabinchloride.

presence of’ a hydrogen atom It should
be uhderasivoodatyhationdie camppendk in fer S PRYadgsiagyne compound m.

'gl%(s: QBTG rr‘r?atnpr%ﬂlb\édﬁg&ty ﬁ%}r QS Pk ROFB Wb CRIBRMe compound k
SISO AR SE Y S8 VAR ous M Xt ure of i SOmers which
walheiddlr Feda cEmpbivet movlecre Rhend Bopes hyfiragss, gmeraipd k may be

i nventipn al so epconpasses..Sol ichi
LEHEDUIRR: S AP TRIP TR AL AT SR, Bhich s en
adoest aliheligahh diheineof hydserailike reducingfagomt llowed By agd

is fromlto 3 qjs 0 1,or.2; i ' : ith

wopewtp o SR B i+ cofipeh B P K RBM L sgcordance wit

mhemnegdnhet eroaryl ; each RL is independently hal o,

Cl-12-al kyl, G i 2-hal oal kyl 1-12-h L -

cyan §mt§>@€5‘g9@a?lagﬂa56flpﬁlﬁb%g}e, po éﬁ%%gkﬁa%l%e B-"ﬁ? EQOSSI}.)IG: I
D e oopendent Ly
romO0 to 2, Ra, , Rc, n e. .each_i.ndependent|y
FemRpgHh §REhoR ten m%‘PWdPﬁeqa@ PO 98 R3 and R4
eachgsipdene aasntdnsthes sjivbétagentan compalikigd of tRE iramultid?6 wherein
each i ndependent Ly 4 s, hydrogen or -al kyl, or R5 and

R6 MRk Rerk nRy R n%% NF’?yCﬁ% e%é ia?lgﬁr}ggqﬁ&ed?'ogen or

C-i2-alkyl; and R7 and R8 (Fg?ch [ nd;apenden%!g {2 is R C(CO,ED,

hydrelgen or0Gi - 12- stekyl, or dpe of (R7_an _ " =
hydr ogex amd the offer | S3(8 f ong Ry sudisbjehut eslo)s R
or s(6y; ber gl het eroar y' of or 6 Rnenbered  af o)

et er o€ ® containing one or two nifrogens, or R7 o

and R8 togethe? with the nitrogen to which they are
attached may form an am di nyl group, a urea group, G
guani di nyl group, or a 5- or 6-nenbered heterocycl

ring that optiong)ly inelCQdés a i tionr), hetero
sel ect égrfrom O a \/\h&é%%is opti

: \ R
subst I'-I)Idlﬂy@ Wi S(b)q =4 HOAG S(0); R reduce
Ar o) Ar 0
P 1
8
RQ R
OH 0SO,R N7
1 1
R, Step 6 Ry Step 7 R
R Soam or R R®
S(0); T4 ROSOCI R S(0); < HNIR R Ar,S(O)q . R
r
Ar o O 4 : t
SCHEME C

In step 1 of Scheme C, ketone a is subject to reduction to form alcohol compound
b. Compound b is then treated with 2-cthoxycarbonyl-malonic acid diethyl ester in step
2 to afford triester compound o. In step 3 compound o is hydrolized to triacid
compound p, which in turn is treated with acetic acid to afford acetyl compound g in step
4. The acety compound is reduced to alcohol r in step 5. In step 6 the alcohol r
undergées alkylsulfonylation to afford alkylsulfonyl compound s. Compound s may then



am no, or one of R7 and R8 and one of R5 and R6
together with the atons to which they are attached may
wo oo0ai0667%6 or 6- menber ed heterocyclic ring thaPCT/EP2005/013291
optionally includes an additional heteroatom sel ected
fromQONand S. In certain em®4diments of fornula |, p
is 1 or 2, and in specific enbodi ments js 2. In ?¥ 1
be ndrottidrvatit smineilgo provide avging C@W@&Pﬁéﬁf@p}bﬁ arcgipRpugd pf formula I

, Hll?'a%ccgp& Réwﬁ#%}lﬁ%%ﬁ%ﬁ In certain enbodi nents, the
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10

15

20

nmpoun e 1 nvention maybe of fornmula I]1:
V\heﬂ‘éue amino AmctiRlalinof e sab;ecta@nd@ﬂlpﬁie@aﬁb? giibject ffurther

riacge n %go @d‘%ﬁgx%ia}%alnﬁﬁbel Ia@('ﬂh nflﬁo,f (lg? tghz!lnldfﬂyl %n@a@c’fhnyl,

ai.n

mmr:l:mzd]umyéammoAand o nylesaﬂcﬁénowmm Seheare/P- such as

phenyl or naphthyl, each optionally substituted. In H,N
ot her embadi et s Ar may b e optiB aIIy substituted 5- RR -

hprd heteroaryl suBfi.a8-fhienyl, py dylr'pr

pyriym eac opt oy substityt eds
no\' s b mgrlmlt—y e coun(ra]_lé—e%—f—er

P RI have: n equa In such enbodi e
RLsgnd R8 mabeoth be hys+rcg@n. Altemnatlvely onev-e$(0),
R7 antl R8 may b e hydrogen vvhlle the other is Q -
-al kyl, preferably meth . I'n many enbodi rents of
formila | or forrrulal V\,hereln [ y RO
be hydrogen.In oth /ﬁdl ments of "Fgrful a |

formula 11 vvhereln one of F??Yand R8 is
hydrogen and the /Ot heN ybe optio Méﬁ substi tuted &LH,

or 6- rrerrberedhg(teiN such as ob i ondl |y

substituted imdazoli I2 optiondl Iy substituted N
pyrim dinyl, HN Ponal | y subst i t ut ed pyr rlciﬁsyl RS »—NH
opti onal | ulgtituted i m dazol yIR or//_dﬁm onal ly _+ NH

N st ot her ®n

wherein nis
QF iio whi ch t hey
s@n: ‘ 0 n yet other S(O)
eﬁﬁ@é‘?)ﬁrents R7 #hd R8 t pges(bgr with tke nitrogen a ¥
which they are attached may-figipg g guani di nyl group.

In still other enbodi rrents—R7—a‘n_c1” R8 together with
the Ini Sche@el@ tavflamlfonﬂ antiey campoand At berayvatsdip a formamide

ngrcﬁﬁﬁg@ ? vl\}rﬁ:gr err%b%ﬁ%ﬁﬁ%@&%to e{nﬁle?1 \lNI?L t he

ni t rog@potind M‘m@rnlstoﬁe:yrem’cei wfthd&heytamiyl -¢agbopanpgine hydrochloride
va{i ggegﬁn%elo 1r9erc%g§yst ug@éjr p\Ml] II‘&IC%%IV%H@CO%%I’C%I% to afford urea

compound w. Alternatively, compound u may be reacted with dimethylformamide

sub‘e);l tu et rahydr opyggYyn di nF§' ;
H e gformula | or\f

gether vvlth th

@)

dimethyl acetal to yield acetamidine compound x. As yet another alternative, compound

- u may be treated with 2-methylsulfanyl-4,5-dihydro-1H-imidazole to afford
imidazolinylamino compound y. In still another alternative, compound u may be reacted
with ethyl imidate (acetimidic acid ethyl ester) to provide acetamidine compound z.

Specific details for producing compounds of formula I are described in the
Examples section below.

The compounds of the invention have selective affinity for 5-HT receptors,
including the 5-HTs the 5-HT24 receptor, or both, and as such are expected to be useful
in the treatment of certain CNS disorders such as Parkinson’s disease, Huntington’s
disease, anxiety, depression, manic depression, psychosis, epilepsy, obsessive compulsive

disorders, mood disorders, migraine, Alzheimer’s disease (enhancement of cognitive
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In still further enbodiments of fornula | or fornula

Il wherein nis 1, one of R7 and R8 and one of R5 and
wRbogTsher with the atonms to which they are pCT/BP1ve#013291

may forman imdazolinyl ring. In still other

enbodi ments of fornula | or f-@nula Il wherein nis 1,

one of R7 and R i's hydrogen and the other is
npamony).isttiepylisorders, fering Hsaare e fheas £BOTSKI2 Ielimniny et gResity, panic

he. .C
%togﬁf ﬁ{lﬁﬁé uﬁtegﬂ%rg glé mn@?eragflgg}g&%liﬁra (%/‘\DI@@E EatfenBOY bficit
dlmpdd@qéﬁD)owithﬂtamahﬁonv@ug abmes suEh REOgHHS armlc%otme and
bﬁé%%do e?zeeB]InV\@ sLh1z§p%§n%nQ%F§n%inaﬁ§ cﬁ%o-z—?%? %ﬁ{&)ﬂted g\{lﬁf %Exﬁag{rguﬁnft and/or
hehié irgury sach 8s ]iZydr(R@phaigs Re:chragmbeutlsdrogenexpeategimig of use in the

taeﬁgnqdl eranl“gf ggas% Hestingl cfls%'i%gfg ﬁlehlfu#?ﬁﬁﬁl Bowpel BSo®ler and

rogen an
infhble bakielsyadtustd. t ut ed 5- or 6- nenbered heteroaryl

suc P%}? }Fgml on @%Y: o%f 1B sub Sfﬁpg)/(g&gcﬁ gf Jcl-ff% ﬁ{@grﬁ o'anzls’ d[e)sermmed by art

opt
r8edpizet] lptr@ctédm;es I’Eﬂeylh v1toqntacb:mqh¢syfosaiﬁjgtmmmgethe affinities of test

I m daz

CSBBRdr Fyre e Fared e Hlay B g, PRR 8 hd bR gins
FIHPRranémmﬂioﬂemgyoiref&esarwed blalowr formula Il wherein n

i's and. R8 to th t

{ heyTirg e HERRUTES Fst RSt A Riche i flng gt teast
et coatprendeftadiraent mvBitiandr BB 1rtd:u'géuzﬂesromﬂrt tacehis or non-racemic
%H{té{ﬁ%% nw}rr(l)eé%m @{fgp t h%?}ﬁicﬁ aaFlctcg Cthbg (GLS so fa{%@lereof to%ether with
AlledsOs BB Aribctkiedyideceptatde 2arr1l§i5 aad dpiRﬁlaﬂl@ g8tdrahergpeutic and/or

the nitr to which they are attached may form =NRf
Pg?ﬂlﬂggﬁeéleﬂ {dr ogen, and wherein R7 and R8 are
hy d rﬁ@ﬁeﬂan td ¢dohpduaidis bétheeprbaadt meslttﬁ)noﬁﬂlfb@radnhlmsﬂerqglrm a

AR EERNDEN N A TR T
AlechBahadeARYirhili Mtiflfled. BudaBleldobagk rargagare ttyplcd}yt ]af'b()ﬁ) mg daily,
]grrébge,cr)gklf g& %ﬁ) ér?gf cﬂz}ﬂE}g l\él%g{ﬁgfér jyhlgfv& fn%p (@aﬁ}?ﬂcﬁe :ngn% Qumerous
%gtogé;ﬁlacﬁéis g%)@e oﬁ@de Riysds 236 be tﬂé{itecaltheiigmdvrelaydvdmlth of the
Uy q@wthe B@t@p@fn%kgﬁ ecq%};{q%%f usleﬁ'ht:l?ﬁ E(g)}tg e h i #[ asdngfustratlon, the
fﬁ%%gbﬁ ;%Yéoigé &Mcﬁ%@adﬂnd&é’t%@hﬁs firdcted3and¥heairdfeféfices 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.

In general, compounds of the present invention will be administered as
pharmaceutical formulations including those suitable for oral (including buccal and sub-
lingual), rectal, nasal, topical, pulmonary, vaginal, or parenteral (including
intramuscular, intra-arterial, intra-thecal, subcutaneous and intravenous) administration
or in a form suitable for administration by inhalation or insufflation. The preferred
manner of administration is generally oral using a convenient daily dosage regimen which
can be adjusted according to the degree of affliction.

A compound or compounds of the present invention, together with one or more
conventional adjuvants, carriers, or diluents, may be placed into the form of

pharmaceutical compositions and unit dosages. The pharmaceutical compositions and
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I'n other embodinents of fornmula I or fornula Il
wherein n is 3, one of R7 and R8 is hydrogen and the

wo@ren6dTay be optionally substituted 5- or 6- PENBRI008013291
heteroaryl such as optionally substituted
i m dazolinyl, optionally substiét-ut ed pyri m di nyl,
optionally subst ituted pyrrolyl, optl onal |
mﬁtb:hishgélfbads iy e zoiptisednftcpareatipyaldngedientiip gonventional

ben ot hi |
PEERQGE f 3 yldu‘}%lg[i/ ¥J mt}gdut %ﬁhﬂt]ﬁﬂ@l Ac%v%éggﬁdgrﬂﬁg ﬁgg:&nﬁglﬁ%, élng fthe unit

dosagmiband may cémtmmﬂna stuitabi effestie ampwntpf trezackivginggedient
ﬁg@gt%ﬁktwﬁ%ﬂ tf] Lntghdtea ‘2{9&;%659 é"{lhgé']tot gkee)fnﬁﬁﬁ datﬁlfé%h@f}naceutlcal

I n yet
cendqmﬂmam treayfRE empdbyiaé ab a@ehsn@ph i nahletsm fitfied Fﬁ@é}@s’tseimsohd&

h th e att

00, 181505 ARRSE R SRS, i
éfﬂnﬁ\sﬂlﬁnn elixiirs 0B ﬁﬂﬁka@mdeﬂﬂortomglexsh@rr imtherfornet prppogigasies for rectal
t 0 whi the e attach
‘H;Y&S‘&ﬁ]g %ilh%m%ﬂ%r orin %% g)?ﬁg]; 12? _tl\ldﬁﬁe g%‘@ﬁﬁ)ﬁé for ?%reh'%eral use.
Fdﬂhﬁﬂzﬁ[on@ l&bﬁdhﬁm’li‘t&wbné ()I)rmi]]gram@rf acttmenugrgdnent ehmoss hroadly,
nis R f
a‘]aopltlolﬁig to gl?%}ﬁ@nf guﬂgﬁegﬁ §Q(ﬂ 11%?%19 teacaﬁ?eg,darggcc%g?%ﬂ? §litable
fepiedanativeydit désage fokms.cert a| n enbodi nents of fornula I
Io:n gﬂglieonquqlrﬂa]g,%)%s E%thé%esege an?uon thay 7B K¥lhulated in a wide variety of
bl £BEBdtAYIon Qosdg2 f@nky IThegharnhatienti¢al @mpadikigns and dosage forms
1%:137& rgoarg¥g§f:| P X({ﬂlilgcl)l,% clfr%rggm@gd%?tatlhe %re’serﬁqh\%n@%k’l o?pharmaceuhcally

Ryeptabld T34 tRBIcOrs Che activk kyﬂnpohmtc ght ghacrnmcrbw@haﬁ)e atceptoble
formula I, or for

Wﬁﬁléé%ary e(ﬁlthieﬁs iﬁ@lhqu@pt ogﬁ’g%/ﬁnglpreb)%rat iops ?%gid% ﬁOWdfrs’ tablets,
fillls Qﬁﬁﬁé@&a&dcﬁe@ apboditetied apy ﬂlspkldibtwgramdaﬁ AquhdRimeR may be one
In eac 1.N
o Beoch ARSI e LD 5y s QIS e,
E%g?;??tg sﬁﬁ%ﬂig@a%&?@ blﬁﬂ&s,@réﬁrﬁ?\}r]&yﬂablet dlsmtegrdttmgmgents, or an
I C enpoal n
rapalping B ﬂ?gf”ﬁﬁ& %ﬁ%l%ﬁ gg?eréeﬁjérgf §,ﬁnﬂ§ﬁm{‘éﬁ%oﬁd which is
& %&@&@Wﬁﬁhﬁ@ﬁﬁ@ﬁﬂﬁl&ﬁ achee ddﬂﬁ!gﬁiﬂeh@ Mn thbiets sthbpait cornponent
corrpounds maybe ‘8@ the fornul a

gencaly o e BRTAE ) SRS e P SRy oCiabl
90 o@ﬁ&?s)%d c@mpatt!%@'n@ Mekphpe 2 sl2-debiederiial ﬁ(ﬂ«yilers and tablets

yye-f@eﬂ@ica(:% frgm &Boe‘(cg@) Uil ebui s 70 FREIR! U 25t
E?Iﬁ/)amd ReuitBlaaftidReiRALR Hub deppnteiited o hﬁaghysﬁilrﬁ gabooate,
magpgqn;_m steara{te,%?lz:, sﬁgar, Egto?eg%eg?n, g)gtn%?sterxr% ge‘leactilne n‘tragacanth
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. The term “preparation” is intended to include the formulation of the active
compound with encapsulating material as carrier, providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is in association
with it. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,
cachets, and lozenges may be as solid forms suitable for oral administration.

Other forms suitable for oral administration include liquid form preparations
including emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid
form preparations which are intended to be converted shortly before use to liquid form
preparations. Emulsions may be prepared in solutions, for example, in aqueous

propylene glycol solutions or may contain emulsifying agents, for example, such as
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I'n many enbodi ments of fornula Ill, s is fromO to 2,

and each RO is independently halo, Q -12-al kyL
W@200kRe@Ehkoxy, or Q -12-hal oal kyl. In certain PCT/EP2005/013291

enbodi nents of formula Ill, nis 1 or 2, and

preferably nis 1. In certain2énbodi ments of fornula

11, R5 and R6 are hydrogen. In sonme enbodinents o
Iqcshimyberbithn maneplsits, REcanad RBUWUS SHIEPBYER beﬁ?e%ﬁi BB

d\%ﬂ(ﬁvﬂﬁécmgg&ﬁn a&r&g@ LR, GEROIh MBS hitdbd Blbands] flavors,

eren are hydrogen, one of Ry and
staplizegemdithirkeriog agdnss: AgiieCEs HPPEISKS c2p ép@pg{ﬂ%&)}r dispersing

}rlreﬁrrl]éqr le%d%Eﬂé\Lngg%;b%%ﬁﬁgqgggﬁ%ﬂl §1s&fusfrﬁit€1‘i’ilasukh ks natural or

n, R7 an n'ﬁy bot h ten
s@rthetic glahkyés;nspmt}gkaﬁulysm@dqym cay xy@(e leellulose, and other well

Kf;gglo dslugTe nt isn§%%eﬁtP Ie%dallﬁvi%% qu?% ardt s%H&h@é:s;oh@thH@ %@Qﬁxsmns, and
wher ei n;:
earul@ons ané nQy oontiin, Roa (htlcbﬂatq-)the @:tweaqomonent colorants, ?lavors,

sfa#&léz%gsﬁégﬁﬁr art?f{a??aaa nal.eal swgﬁlég‘:ﬁéﬁérﬁﬁg BAKBRGH solubilizing

rogen or of R5 and
a@eﬂit@%ﬁdﬁhehkmth the nltrogen to which they are

att 3]%1 ds ?r‘lf_[;ﬂqure% tqh %{-Jtlfogrn? e%rlﬂugl%rfbfji);ﬁ)!ﬁteral

gro la IV, sis fromO0O
d‘dmlﬂmtxaﬂdn eeag:lbyRﬁj et’som,rfdxeq:mndnéemqus mqﬁc@ongl cargtingjor pnfusion)

agfi If.l %éeln%d inu un]’t2 ko(%%! oldélees? %’1&1 szﬂﬁ’%g s%.rlltv%lume
igffstodi ox 1ﬁnﬁxdd+dayemtcmtmherfsmﬂu¢raadde’d pR%eafﬁﬁVfRéf }@rC@mPOSIUOHS may
B
Raeiphs @bltonstd fydeoud polgtthilenoglien. Empmengfnﬂg( og;fnon aqueous
LTI ST VT
TetaRé oilRée.g. Rkhve Bﬁ) aRd ixBetablRbrgaRy, esRing (Y., gyl ahadtemnd may
S ST e R, A oo
&akiky hnd/endispasiag pgeaite Mkehyaﬁ@lyﬁha hiiyte, 1ngmd1ent may be in powder
’{%gg]gg{;\ B %y%getphg %ﬁ):laglr\{)gxg)té :%toe?%e\’\éh tel ohgwf}%gﬁrlgﬁﬁﬁi from solution for
?%rirsﬁuﬁﬁ? lflz\e):ﬂfvfhmelfﬁmalﬂh ghitable vehidd) egmstdalrlﬁry Ipyrcgem:[fret Iweter

al ky]FL%lgorBEqurrﬁ]égl ﬁ@ﬁ)ggs%nﬁrfvgrgte& Irr]lg}§ DL b FarbY B 05107
administration to the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated with an aqueous or oily base and will in general also containing one or more
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
agents, or coloring agents. Formulations suitable for topical administration in the mouth
include lozenges comprising active agents in a flavored base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient in an inert base such as gelatine and
glycerin or sucrose and acacia; and mouthwashes comprising the active ingredient in a
suitable liquid carrier.

The compounds of the present invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa
butter is first melted and the active component is dispersed homogeneously, for example,
by stirring. The molten homogeneous mixture is then poured into convenient sized

molds, allowed to cool, and to solidify.
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Representative conpounds in accordance with the

i nvention are shown in the Experinental section bel ow
waewbher4@aspect of the invention provides a coP@EDEPI0H0I13291

conprising a therapeutically effective anbunt of at

| east one conpound of formul a2fr) and a

pharmaceutically acceptable carrier. Yet angt her .

as pddte compphadd oftbapresentprsuiior sayhs fogaulaied forgvaginal

aﬁ%ﬁ?ﬁﬁ%&l. qfesga%%f,itgﬁgﬁgﬁg, %a&@,;gefsbﬁs&rs,eﬂéaﬁ@bf Sra@fcodtaining in

.'canent qse’ . treatyn a centraL ner vous .
agylttoerio (IENSYive ingeedientstieh eariiers as g HPevE in fhiarhicskeappropriate.

st a?ﬁ&ﬁ%ﬁg%ﬁﬁﬁ{ LERe g?eggntqmbﬁ mdAYDEFDARERted for nasal

s_ch_l zophreni a, mani epressions, ‘neur ol ogi cal .
adinsioistetis. Trenwhytiodis oo seprssionstaremnlisd drseiydiptthe nasal cavity by
di sor.der. Par ki ! |2 [ a ;
o R RS UG fref o1t B
disleagevidsd in 4 siapleton enultidgse farmof Int the lastes sasaof ¢ Aranper enpipette,

rovi des the f__t. i '
B eI up U8 R g A 0 vl
sitsosdletiorndr sukgengmst Toithet @stdfpabrays this miap baadhigyjed &z, example by
Anot her aspect of .th [ i nvention provid
HETH A afrbe?g&goaéﬁ ilzrllrége%ﬂ%;gﬁ‘%%'nd of for rrulpa \(“It) ?S ®
Re pr'Eiseduigiounds obtie puesest invensioo enadrciormintatedifapaerosol

invention are.sho i.n Tabl ) Thesi j
LR AT S S L A
aiifiﬂinﬁdﬁr&timacréhé teapownhyiisetéralishaermpmadli pgtidheze for example of the
af orement.L.oned conpounds., One.. | ' .
SR SRR g PRIy eans o
the,aEtRﬂor eR3nple by Rdicaumézationr Ehé deite ingrediants pl;ovtc{?eé in a pressurized
nmet had conprij si ng .+ educin coO nd 0
Pk B EEE IR 1Pt 26 TR G feg ot
%Eﬂ@e&ﬁigﬁﬁwmtﬂ@e,l ?ﬁhlob@ﬂumoiﬁetﬂmyna ov ali¢hddrptetfaflpetonthdge, or

epi ct ed, t illustrati [ ' .
GehemaExch Sri R e b Al BEF A e L Ao contain a
fBRER AN %Lﬁ:h&ﬁ thcithiag eMttesl oys efliring npay ép av htrgllddigsemetered valve.
conpoun

s.generally ar i t.h Llabl.e f

KlsrivaimaBin? atipgn aredientyary PTAVHFT Ehe GiBhy'cal 8" det for
éfaiﬁlpglé F ares ik sTehhadspdirdin ataititiopewditlabesiich as khi@se, starch,
ar ol  ow ng procedures t forth i f .
L L BLSE SR Sk 0 LSS i V)
’g}ﬂ: E_théé%]ﬁ]icer ?:K;H\fforﬁpﬁ kel id 8 hasaVedvitye S hik-pbodeRaddp @ition may be
e A 4o R R LR S SBLEACE, i or bt
@A&@ o Wﬁﬁﬁ&h@@rﬁ@wdwﬂl@yoe&sfmﬁstemwmm oZ@fdyhaler.

ol umes 1-56. e

are MEraidgsifed ertians St SeoBe e érﬁ%% o RERA for
GRG0t rol BB diaES althinish¥ 8O bPthe@afivdingredient. For example, the
compounds of the present invention can be formulated in transdermal or subcutaneous
drug delivery devices. These delivery systems are advantageous when sustained release of
the compound is necessary and when patient compliance with a treatment regimen is
crucial. Compounds in transdermal delivery systems are frequently attached to an skin-
adhesive solid support. The compound of interest can also be combined with a
penetration enhancer, e.g., Azone (1-dodecylazacycloheptan-2-one). Sustained release
delivery systems are inserted subcutaneously into the subdermal layer by surgery or
injection. The subdermal implants encapsulate the compound in a lipid soluble

membrane, e.g., silicone rubber, or a biodegradable polymer, e.g., polylactic acid.
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synt hesi zed, and various nodifications to these

synthetic reaction schenes can be nade and will b e
weapgeed7eel to one skilled in the art having r ePEr/ERIOS/013291

the disclosure contained in this Application. The

starting materials and the i m%medi ates of the

synthetic reaction schenes can b e _isolated a
pur i Thegdairhactusical @depasitings eesrRIskTabbRY unt”ég’ﬁ?ﬁeq‘%%s In such
Pn‘il gipp%apa'“gonqg’ Euﬂdrﬂiéc?ﬁiltcs Bnit tibgeg t&htaRihg apﬁropnate quant1t1€s of
di st crystallization, chromatog ra
the ketive Somiponertte ﬂ‘hamltcchqaagyéom srmbe épﬁci%gf LEF??@atlon> ¢ package
COB EMeIrI]lg ld?sgl%% 5@%@1?1’65 bfﬁrl gg!a‘{f Ry GalkENSbRAL &}ﬁﬁﬁs, and

ess to t'he contrary, %
povalitd invildesonpdses. h°é$<19 ithe tprl’ed@qaa@foymeﬁa@ @éﬁélli’ﬁélleeéa let, cachet,

der an K &
5B AGES B TR RIS P BB R R st
aboudthtbEnitaGle pimrmapfruetércatﬂqls amcbﬂmegtf@qmu giqostage dgssijped in

f l n, Mac
]%%mgto& rllg ?1 e)par a Iera&R f ?Hﬂn‘?agg\f% @(ﬂ{ejd}bﬂ Vb tin, Mack

Mper atur e
Mﬁﬁﬁhg%@mm 19th sdmtneEasmm Psymaylveniac Rpprﬁé@i(ﬂﬂrvé pharmaceutical

re re co , !

}‘ﬁ 1053 c%xt n&jpsf gl?e ep%ege%é luwé dd %g delwgf.% &M the

laﬂﬁmﬁynthetlc routes to the chroman and
dlhydrobenzofuran conmpounds of the invention are
possi bl e, and the procedurg grene A is only
exenplary. A specific exanpﬁgigiLrhe procedure of
Schefke féllawmgmreparde@lns amdtdxempbls howivey tErpbl¢ those ghilled in the art
‘isogr%tBIFe %&ﬁgﬁlgdﬂf&%@t 5@ Etrazcgzg ‘Eh %eﬁg’ﬂvéx%ﬁw%}fo‘if BhAH8Rot be

oun under oes
eytanietedtdsdifnitiag chid soopdyf the eazbnem, busic ter @tbhzgng illustrative and

h
Ee)éa A o]Etﬂ 0\?@%%%2)% %%8%%55 ﬁgbr%\rq)ﬁquﬁg Ifngfgée us'%l H Jcﬂeeeﬂécan‘]\ples
an arylsulfonyl d|hydrob&BBBﬁWﬁAﬁMﬁNﬁmmere qgis 2 and
, | f | ch
2’1 aPIE ul fonyl chromanone Ehﬁﬁﬁyﬂahiugm%?§kﬁecﬂonde

or tone in accordance W I nven

Cor r esponDinMIE, arylsulfanyl (q —N0§c&mdhdﬁym$uht&nyl
(g =1 k conmpounds maybe used in thi and
subj ect tgﬁggﬁsequent oxi dati on %%‘ ﬁhﬂ 1?ﬁ%ﬁ¥%wnlf
desired. Kgbmne conpounds a nmy &haylprceptr ed by a

vari ety OE#S chni ques known in t aﬁ;, and specific
exanpl es %%eparing such conpotif&®®are provided
bel ow i n therBxperi mental secti oterebutiahols di scl osure.

In step 2a, arylsulfonyl nitrile co . S subj ect
to reduct Bdn to provide aséﬁ? r][01'313}1

HMPA hexamethylphosphoramide
HOAc/AcOH acetic acid

hplc high performance liquid chromatography
mCPBA m-chloroperbenzoic acid

MeCN acetonitrile

NMP ' N-methyl pyrrolidinone

TEA triethylamine

TEFA trifluoroacetic acid

THEF tetrahydrofuran

LDA lithium diisopropylamine

TLC thin layer chromatography



aryl sul fonyl am nonet hyl conpound c. This reduction
renoves a residual unsaturation resulting fromstep 1,

wa@eeiesr4be carried out using borane under pol BCT/BPIID$/€13291
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sol vent conditions. Conmpound b is a conpound of
formula | in accordance with-t¥e invention. In an
alternate procedure, step Ib maybe carried out instead
of step la. In step I'b, kBipawtiesdpound a is treated

with diethyl cyanomeifiyl.phong 0RbE0 ghdord nitrile
compound d. 1In uen reduction of
ni t r’FHeeymbﬁp@me@urle e@?albﬁcﬂ TepRRRY HapTeaTiech awh asFording to

15 BF%Q“%H%&QE§EM§%§“§ the presence of hydrogen to

und e removi ng the unsaturation in the

al pha position with respect to the n|tr|Ie group of Q
conpourd d. ConPerihd e is n s t tepROr ane

red @n instep 3b to y| ary squorry*I——arrrrnoe
conpovfid g Conpound,H i congound of fornul ap o
accordance with the |nvent|on Many variations on the

procedure of Schene A are possible and will suggest
t hensel ves to those skilledon the art. In one such

vari adteroh, the nitrile grouplof compgund b
subj-eet—te—acid roI foIIomeﬁ—by»tr nt
anno to yi el 2 o=~o|'g c oINS ha

antdlw dﬁttlona |t |n plé%e of the nitrile g o p

Referring to Scheme B, another synthetic route or t he

subj ect conpounds is shomn whEERImEX IS a | eaving

gr oup and may be the sane or different in each
cphcd-(GHL SWSPLORIQRIG ACed may be t he sane

or dlfferent |n‘each occsﬁregc and Ar, .m n/lpoogt
n

Rl, R3, R4, R6, R7_a are as de e d
her ei n. SCHE In step \H{QL\Schene \ onpound
a i s subj 8Ct Y0 adHal kylafi oifP:Bact i dn by tr@atnent

mﬁth halo | k ster_co

est ef- 'ﬁhﬁ@8%ﬁ9 '@%%&gmmo ea%@?&%gwo
ghrMaly weteyptmtedaﬁ y sl 0 mhht;toradjﬁNaIDHf (aﬁ)g 16t mamglb U0y water was
| ndan g} vﬁg t et]%a'hlienl%g Urg g‘fsaé e%cecP {orrgfalﬁi? ?orecWo fhours and
ﬂ?én%@le& @@P&Hﬁ erap éifattdi}e Zﬂ&paraﬁdnecblﬁhtween eftb)ﬂlaow(‘/eté abyl water. The

g?&;%gb;%lp Wah é{el%d o onz\ﬁ%&i %éd s[\gﬁ]\@ﬁgwgﬁgvagorf?edgéider redﬁﬁed pressure
@5 vy dy gg@mmn@ads A 86 BY(3)fluces -phiegosy) peopibnicsicaly Mg: 185

K ro xy ester conpound h is dehydrated by treatnent
aC|d such as para-toluenesulfonic acid, to yield

an uRgaburatigdrLeh@meompaend i . In certain
enbodi rents the dehydrati on of step 2 nay occur

spont aneously during step 1, and thus step 2 Obe
onmtted. /[::j\ COMH Step 2 /I::i?%]
I
F o} F 0

3-(3-Fluoro-phenoxy)-propionic acid (3.37 g, 18.3 mmol), was dissolved ina

mixture of 25 mlL trifluoroacetic acid and 9 mL methanesulfonic acid. The reaction
mixture was heated to 90 °C and was stirred at 90 °C for one hour. The reaction mixture
was cooled to room temperature and partitioned between ethyl acetate and water. The
organic layer was dried over MgSOy, and solvent was evaporated under reduced pressure.
The residue was eluted through silica gel (15%EtOAc in hexanes), and solvent was
removed under reduced pressure to yield 1.24 g (7.5 mmol, 41%) of 7-fluoro-chroman-4-

one (MS: 167 (M+H)™.



10

15

20

A reduction reaction takes place in step 3 in which
the residual unsaturation in conmpound i is

whyasogamat ed by treatnment with hydrogen in theCT/EP2005/013291
presence of a suitable platinumor palladiumcatalyst,

to provide ester conpound . Idlstep 4, the conpound j
IS subject to reduction, foll owed by
al kgtepldl 7elRtydnatsidgamyl-throafahed-dneul f onat e conpound k.

This step nay be carried out by treatment of cogpound
nt such as I|th|un1alun1nun1hrdr|de

hotl( not stieh)

to forman
with al kyls
chl ori de. _AfS
step 5 provrdes a

o TR o ﬁtﬁluatﬂon@ram Irr"éfg%et @oﬁ% he %ﬂﬁlzlam@&@ﬁé? e

d?&z%eowrmeed tEDITRDWA etukethﬂyommlde DR wBehzesediial fl.37 mL,

azide t forntan a 0 CO un not sho

B oD a0 g 15 R BPO SO ny o Pt B e fure for

t‘?/v%qid)%ti‘ Qné@l@&lt parftﬁbxhe@%ﬂ/véen céloil deatate kmxbwhta:r yThé¢ drganicieyer was
nmpound mi s qfound of .for,mul

qdrpvphMgSﬁ};,eamdi OH en savappraed Me%egﬁgggpqssgsﬁfea o%& § oil that
WL diied BEeagK Wi, @l u%@ﬁ%m&/ﬁﬂ%@@%}l Rleﬁrovzhlmfrsolvsrttotmder
variation, sulfongte conpo

W@Wd% C&Sgr@f]gfpmdg A2l gil$-82 grmﬁloaﬂ%x gﬁpbﬁnyﬁ‘%ﬁgny nchroman -4-one.

Pe: seduged)yto provide an amne. Scheme C shows another
synthetlc route to coppounds of the invention, wherein
b7 Penpanealfonmrchigmangong; and R8 are as
deflned her ei n. SCHENE Cln step 1 of Schewe C, ke&one

a is subject to reductlion to form al cghol ungl b.
@ @ eated \Atemd @
[ e 2

eSS OHFn step”3 d&npound
hydrolized to triacid conpound p_ mhrch ®nOturn |s

treated Wi th acetic id to affo e
st epAgolutiga of deRFnEly ﬂ%@ﬁh@rpemrle 88%@2 { (%grﬁ r |2§ ml 0
ﬁ/fe@ﬁ-ll §n<|i fIZ'?nE’ %@tt%r Qrab %‘t&re’%l!cdw&gh tfmp&dﬁ{r?@ﬁlONEm potassmm

Kyl sul fonylation to a a u oul
MR ATo Sy 5 hBnlSe BEEL SHNG R AR ABY e ] GBS ves tzred

%PB%&?QMHHQR& pe¥i€h The raceOpaune: Wis a@t‘lm)lﬂleﬂ Hetieen ethyl
accor

ance with the inventio The 0 f it
@¢€t€tth end wisjesc {The BFAIBIG ST WAy GackbT g/gsr@o “ijft}f)i Pwas eviporated
tre@tfﬂceﬁ r@sfs{n%r q‘hlg?&ﬁﬁing)%ﬁ(lﬁﬁé‘@as dhitad g}tbaglz;h sitica gel with 35%
uani di ny i m dazo] i n m dazo
am@mxaﬁm&watq FopBestaa st it Pesn A e lBE R 41
b8 §9%Z BE7 %enéén%tlﬁféhﬁomfbmaﬁwen@ qupmwc(mmw be
conveérte formam de
Preparation 2

7-Benzenesulfonyl-2,2-dimethyl-chroman-4-one

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

the process shown in Scheme F.
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which is then reduced to provide nethyl am no conmpound
v. Conpound u nay al so be reacted wth

wo bboppeEa®l - 1- car boxam di ne hydrochl ori de in tPEI/EP2005/013291

presence of am ne catal yst under polar aprotic sol vent
conditions to afford urea conp@und w. Alternatively,
conpound u maybe reacted w th dinethyl formm de

di ret hyl acetal to yield acetam di ne §onpound . Qs
yet anot her allternative, conmpoun ey be treg?%
with 2-ng sul f any P '5- di hydr i M dazole 1o

af for d_ixi_ga ogi nyl agi.pRe CONMPOg F ot ™Rstil I aer
al ternative, € npound u nay be reacted with etN
imdate (acetimdic acid ethyl ester) to provide
acet am di ne conpound z. Specific details for producing
conmpounds of formul@ | are described in the Exanes
section bel ow. The onpoundg of the inyvention hayve

sel ectigenaf fi r 5-HIJEEEaptor. ncl u

5-HT 6 - t or ,ox@Nebot h, a @ ,
expect ed”t o e in the treatnment of /%
di sorders such as Parki nson's di sease, H%h® ngton's
di sease, anxiety, depressiong {faRjcy depression
psychosi s, epil epsy, obsessive conpul sive disorders,
moobtel $ o7 -dbuarp-233-dimadthd-chibmhridnene s di sease
(enhancenment of cognitivenmenory), sleep disogders,

feedi ng di sorders Such as anorexia, bulinia,[and
obesity, pani

al Lasks, akg%?ﬁsi a, atte - eficit
hyperactivity order ( ; tenti ef i ci

di sorder (ADD)y r awal acetoaen dr ugrabuse sath\as
cocai ne, ethanol, nicotine and benzodi azepi nes,
schi zopHtemno-2-hahdxaplsmyi ebamtered 5.8 g5 3b A madol)j acpfone (11.92 mL,

f@ld:{] Igllgéogx%r gyr?ggc{éﬁer @hﬁr%ﬂ é?&@ﬁﬁfnﬁgﬁ&e%ssolved in 20 mL benzene,

onpounds” are SO0 expected to be
Ofd 1hs eedctioh hexturewhnefl txadf foc &rur dionrsGThe reaction mixture was cooled to

%%gife%&e?%ﬁget a}r{éﬁ%a%r%tg | r?e%rb%%{r Senieﬂ%{]; 2 Oe%.g Euﬁ_(g 2 A eWehe organic layer

€ bowe y
Phaddeceleo iSOy, drdsobenpwarayspahtetiinder redaed pnesswess The

determ ned by art recogn zed.-pr d y i j:

SRR SR T B R RRAP RS CAD SRF it da PafleD bt frough
Shapatadslvait wheerhotdlito yetEpBdE (Hhib tiges 86 HIZAfluoro-2,2-dimethyl-
receptor in radi.oljg; hi ndisng, FLI PR and functi ona

cug “'PBeﬁ%ﬁ%WﬁﬂggﬁggﬁEGPg he present invention

i ncl sides pRyHrBsRulfingBD, 2cdimpdsil chamsarcdrgmei si ng at

| east one conpound of the present invention, or

i ndi vi dual i soger, raceqh&1?r non-racem c m xt ur e of
a

I soners or phar maceuti cal Iy acceptzbhe
t oget he ith at |e

sol vate t

phar maceut | cal | y<a cept anrier, ad ‘

ot her ther apeu ¢ “and/ or\prophyl-actic ingredients. In
general , the conpounds of the present_inventjagn WIH
be adht praseduis®fptgp 3 of preparation 1 was used to provide 1.49 g of 7-

Benzenesulfanyl-2,2-dimethyl-chroman-4-one. MS: 285 (M+H)™.
Step 3 7-Benzenesulfonyl-2,2-dimethyl-chroman-4-one

0 0]
©\ o ©\ m
——— -
ONET
S o OXON s o
0]

IZANS
0]

The procedure of step 4 of preparation 1 was used to provide 1.10 g of 7-

20 Benzenesulfonyl-2,2-dimethyl-chroman-4-one. MS: 317 (M+H)™.



t herapeutically effective amount by any of the
accepted nodes of admnistration for agents that serve

W@ R0v6loed740t i | ities. Suitabl e dosage ranges ar ePCT/EP2005/013291
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typically 1-500 ng daily, preferably 1-100 ng daily,
and nost preferably 1-30 ng da&3l-y, dependi ng upon
numer ous factors such as the severity of the di sease
to be treated, the age andExahpleilve health of the
subj ect, the Ne route
and form of gjjﬁz} R a%?%s%l}%ﬁﬁ Ct%g(gm%ng%g?eg}ﬂ%%%r ds
whi qlhets’galethadapmcsddraﬂexmb bdsindihisdixamgle wirrcratiesl out according to the
referencelaﬁaﬁ éperl ence of the medical practitioner
&"GP¢ St di nary skill in the art of treating .

such di seases will be able, wthout wndue
experimentatj on and in reliance upon jpersonal

edgéxandyt he sléwsicl os of pl i¥&A on /@E%
@t '@ t per apeugiTal nDamTHef

cohporinds™ of° t he pgsent mvenf\\u on f a given

di se@s®. In general corrpound@ ©f the present
invention will be administered as phar maceut i cal
formul ations including thosessypt@hte for oral

(i ncl udi ng buccal and subli rgua rectal, nasal,

t opite 4 Jfo 2 EARARIgNE o aI (incl ud| ng
i nt ranuscul ar |ntra(§\rter|al |ntrathecal CN
subcut aneous and i nt rjpvenous) admi ni stratl on or inla

formsw e foradfiy stragiegm by| a
i nsuf fl g T efe I ed—rahReF
i's gener a g a conv |ent --

regi men whi cH & Yan be adJ usf%)zé’c%rdl ng tg /\‘Ohe degr ee
of afflicti on A conmpound or conpounds of the present
I NVenpeffoneb@iiheirowiahM-onefrom hrepaatoany ehmredﬁ@(l) mg, 1.73 mmol)

Fradranianin SBimh criesubedir ity PRRR ShAafisp e (789 ul,
§lop ﬁgﬁﬁg anl ﬁt}ﬁﬁﬁlrd?&@lab'( 10640 mEpRPDsintélpwereaaded, and the reaction

dosage forns nmay ri sed of convenwager h500$mL ) was added,

mﬁ@ﬁ@‘d‘f’%@rqdrfo"c@rﬁé‘fﬂt? APOBEBRT LT OFs !

éﬁ}]& nﬁ%u@%m Iﬁb(@lﬁf@ kra@ etk aceedaanqotitirzooant, of Emmm "Blss, coarfned

the unit osage 10orns cont.ai n .any- sui

SIERBtSTFES WA IYE DI BN e (58 OF d\ﬁ%%% ﬁ?é ?be bRt was qyaporated

M\%&é} bl Prauged Fﬂakésm@m@@smmga 3l Hléﬂe apt 69 ed. of MeOH

was & ?1r gagglg u%’;éf,a'iof ]gl{;gn }xt/v%islot%pé g@%egﬁq‘sva?g%eo%mutes, and the reaction

ﬁj%ﬁuf%hsgﬁlrréaqgg & §umﬁb|ss£t&b8ﬁ1delﬁ1§é1€ﬁﬁe The f‘ﬂat@dn wisquenched by

ui ds such as sol uti suspensi ons,

aldisipn of 201 | N130h Sap i 68 16] APt HOBOHeGr R H R Mith EtOAC

gﬁ’cﬁ Wﬁtazsgﬁi@? O$hd &%hﬁ@ p%ﬁsre vga@ iRl o@d‘rtMg&leﬁ ahd solvent was removed

adm ni'stration; in“the for ile in

goﬂmneélm@dmwsswéﬁr éﬂh@ agsadue phige ﬁHP‘ﬂﬁj? % ?acﬁ‘?]s“%%m&\? ﬁkﬁ‘éc n
gf qna s% Hrent vlslrbigv@uRfer 8&tucdEprefiak e et 300 mgrfdmemol,

r oa

a8%6) of Hwquzemlfo&nabp%gmaag?%tcg ewngﬁ/ g%‘i ﬂ%fﬁ)

repr gaant gk iy %eﬂ%n%sa&%@gau%ﬁ{aﬁm-vﬁnﬁe@ﬁmmds of the
present 1nventil on e formulated in a w de varth]a_lty

of
Step 2 /@fg
©\ BH, THF

// \\

7-Benzenesulfonyl-chroman-4-carbonitrile (300 mg, 1 mmol) was dissolved in 10

mL THE, and 237 ul (2.5 mmol) of BHyDMF was added. The reaction mixture was
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oral adm nistration dosage forns. The pharnaceutica

conposi tions and dosage forns may conprise a conpound
worocoepaeunds of the present invention or PCT/EP2005/013291

pharmaceutically acceptable salts thereof as the

active conponent. The pharmacédtically acceptable

carriers may b e either solid or liquid. Solid form

@ﬁa@ﬁﬁaﬁmdmmmaMﬁbnﬂ&nmmmdensami@bmét@fdp?$@§3ﬁﬂfWﬂﬁYnﬂnums

a e c het Q r an
T&e E%al{lﬂtlgg 'mi 8Wﬁ%t’h8% rcg R & I cim ncl‘gefi bg%la%t%nscﬁqﬁéhg’ﬁo@ d diluted
vﬁﬂbﬁ*&t@ﬂ CElse atfticas Iﬁﬁ}lulalvm eauactaiswru]u Et@AtsThe prgapiciphgpe was

nts ubi I,i er Iubrlcats
Rt AUl AT b R e RURED Rl 28R 05 e
(91%§iaf @f(Oaﬁbsluérﬁtulf@yhahmmai -4- yl)nnpt&nmgngc; M 3@@(M¢é}) This

R%Sglgcrt?)ﬁlé %fs%(ﬂg%}n &Eﬁ{ﬁé@téiﬁ?& Sr%%%%\geﬁnw c}dﬁtu?ré Eq E‘tﬁ@r’cg afford

shhgg BEtHe\BresrRangHydgahbirédd sylt. Mpnm@a-zwishq he
carrier having the necessary binding capacity in

sui tabl e proportions and c@papted i n the shape and
size desired. T epowoler a d tabﬁ eh S PLeLR
contain from
per cemd syathetib 9r(ﬁ6dur% lesitaimthis Buinidbives caried entaccording to the
i nclude but a limted to magnesi um car bonat e,
H?ﬁ@fﬁé@ilq}’ﬁ‘i‘%’t% f"n&? " talc, sugar, |actose, pecti n

dextrin, starch, eI ati ne, tragacanth,

met hyl cel I ul ose, [sodi um car boxynet hyl ceI | ul os , al Low
mel ti ng wax, oa butterS;tepalnd th m SteP2_

"prepa tended tm 11 o | ncl ti ehc
of the aCtA/S\VG con‘bound (a@d)jpcerm\apsu atJ/ nat 8ri al as
carrier, pr8viding a capsule in whi ch@ e active
corrponent wWith or wiwthout carriers, is surrounded by

a carrier, which is in association with it. Sini Brly,
cachets and | ozengescnare included. Tablets, powders,
capsul es, pills, chets, and | ozenges nmaybe ag solid
forns syftable rFgr al a@hﬂpﬁl stratd a s
sui tablr adm ni sgpg ahiEon | e id form
pr epar atyonsi @i ng enul’sions, syr upsﬁ\ el'i xiTs,

aqueous sol®i ons, aqueous suspensi ons, Odt solid form

preparations whi ch are | ntenggpmmple convert ed

shortly before use to |iquidftormpreparations.

Enul Stepris (FrBeniraep fopal-cht onanshyligangrgcetony, Il Exanpl e,

i n aqueous propylene glycol solutions or may contain_cn

enul si fying agents Ofor exanpl e, such asl ecithin,
2i._Oor aca0|a Aqueou qutlo

i ng t 1 g1,| ve c ent

3 | tabl e col @rants,
stabilizer s/,s\\ and t 7 ckeni (v% agetii.eN Aqueou3//\\
suspensi on® €an be prepared by di'spersi ng tHePf i nel y

di vi S Pgll acﬁn%hdeggﬁ%ong 3y Fﬁﬁo}ﬁ@}a‘é‘ﬁ dt’éa 19 AE TEER and was stirred for

mat e T AP e G ums, resins
HBhlilylht@ lat 0D S7eBerfzemhsulfomdfdbmmynet4mneo(é 1 tigp k86 mpRl) was

g*s@%g?% %Winﬁﬁg |a8g gﬁ) er(r;ﬁ(sj Ll?&g%(gﬁﬁé% xgag%gdeg té Ql'iérﬂeactlon mixture.

i |- 64 BI08 midtide Waystitoudt fat h) mimutadkdid then qtlgncthqté bag@dmgn of 150
%g{]e? nIl"he Ige(glll 52 ggpfe’oufs lniaucpure was extracted twice with 200 mL EtOAc. The

combined organic layers were dried over MgSOy, and solvent was removed under

reduced pressure. The residue was chromatographed through silica gel using 35% EtOAc

in hexanes, and solvent was removed under reduced pressure to afford 395 mg (1.27

mmol, 65%) of (7—benzenesulfonyl—chroman—4—y1idene)-acetonitrile. MS: 312 (M+H)™.

S
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stabilizers, buffers, artificial and natural
sweet eners, dispersants, thickeners, solubilizing

wa@g®anes74@nd the | i ke. The conpounds of the prPSEEP2005/013291

invention may be fornulated for parentera
adm ni stration (e.g., by injeébi-on, for exanple bolus
i njection or continuous infusion) and may be presented
in a2 doskenkatasulifonyhichomanss-vhracetanitridel syri nges,
smal | vol une infusion or in nmulti-dose containers wigf
an added preservati ye NThe conp03|t|ons may take spch
forns as suspen3|onv, solutlons or enul sions

or aqu ve or ex& sol SI
pol yet ne g |
carrier

anpl f oil AOQUBOUS
o) oIvent§§g? vehi cl es |fklude 0

propylene g{&pol polyethylene gl ycol ve@eﬁhble oils

(e.g., olive oil), and injectable or ic este

(e. d7;Barhyisubinyaciomamé e ORI IR b5 mmol) was

AKSRLS ér? Lf‘ﬁlfi PEJ %ﬁi‘;ﬂ 1¥deBSn 2 PRt 9co R Mk 4010 Bd @10% wt) on

suspen and/ or dlsper3|ng @%ﬁ' @ fhvd
oamcar rBie ﬂe@k yvas th]@daéti |skwé<en Ay #pderay Ba0] (5 R pt bydrogen.
rlg&/ Cﬁpgsq’ﬁﬁlsged)% ﬁ%ﬁg&ﬁ Gnd &le@tvleﬁ’ﬂ"'wékfeﬁﬁ&ﬁteﬂ%n&@ﬂ deluced

| zat rom solution for copstituyution
ﬂuemretaﬁé@nd\ﬁ%ma (586 pabble9eheic(7ebengepesuliapydichyqanan-4-yl)-
n I1py*The conpounds of the present

%%&%g?ﬂogﬁﬁgyggkforpulated for topical adm nistration

to t$epd Ange ST o Ry

as a transdernal patch C]ntnents and creans may, fouH,
exanpl e, be formulated with an aqueous or oily base
with the addition of Vtabl e thickening and/ or
gel ling agents. Lotions may be fornulated with_an

aqueou 0i | ) c>and wi PP PN gene al sg
cont ai one enu%ﬂlﬁMlng aqg s g
agents, s-~ AQ agént s, stispendi ng a genps o

thlckenlng é@@nts or coloring agents. Foon@latlons
suitable for topical adm nistration in the nout

i ncl (WBehmnentfosylcdnpmisidig)-sectonitrils §EH 98; 1n26dmm01) was dissolved
I glj‘; 'gﬁp S&“:3190 lllﬁ F‘J‘F‘b L¥m St ?:%f %%Ww@&ﬁfde@ Qhe react10n mixture was

es co r|3|n the active ingred |en£
hé\at&:lhtd refok fd:name hsux: mdathegedaed tier%@@l Lo qp¢nched by

L.0Se .an 8 d with
e e
CobpouThs onghmt Iphasmrvw @lnied ionaréiigidn an@yolﬁgltfv@,s ﬁgp%ﬁeédmder

fo mnistration.as.s s OV : CH,Cly:
gg“ﬁmﬁf rsidpe ??Hga%%) gi ceri gg or tocoa e
NHMH 80&R9G%1284), aire:'l mda‘dznawds tehv under redugsdrisessuedo yield 120 mg

%Sg % Sﬁ%ﬁ@’? gog% usl ésuflfgnyl— 5%5&44 QZ éﬁ{yﬂarnﬁlhg OThi¥ Boduct was

ur el S
clvaviead BN ch/aﬂomrdhnecmﬂalbmtbst :@d ‘o@m of Bin@ te afford 95 mg of the

solidify,. The t [ i nvention maybe
fCBFﬁ'iHOé‘flE@q:ng Odf‘%efglt %I %?43 ?o% Pessari es,
t anpons, creams, gels, pastﬁgggﬂgéns or sprays

cont ai ni ng i( 9—Benzenesu1fonvl—chroman—/—l—vlmethvl)—methvl—amine

H HCl

NH, -HCI
/@E% 1)butylformate @\ /@5
2) BH,-DMS

3) HCl
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addition to the active ingredient such carriers as are
known in the art to be appropriate. The conpounds of

w0 b@eps@sent i nventi on maybe formul ated for naB&l/EP2005/013291

adm ni stration. The solutions or suspensions are

applied directly to the nasal-36avity by conventi ona
means, for exanple, with a dropper, pipette or spray.

The 110 Er[ngO&UB amnsolwyf - CﬂeBmmﬂsd]émylwhmrmm@W@ -gyethylamine HCl

| t f tt
%“Wé% g 315, mﬁfg%n%utgl%ﬂf 8 g%rrl%?lgstgd &f re?ug F@AB%hindtes. The
1 S t%tmaﬂnitga a3 capdaprécah ampmrelrdleet,epmmadtedoﬁh@ mesichfe

th In.th

A0S a8 Sgspenson, L1HIG 9% 20 8 8o or o
BHA0MBi ddeh a‘he ﬁﬁmare whesteredouhis anfl qtuhlechpd e\s‘érmethanol

i nvent i

ornuyl ated for r oso

Pﬁétﬂtﬂ?ft?é%ﬁvr"i‘?nte VE AEtqead $W§\ttefird§w r%"&cen“g | nc(f{réﬁéd P2 N
}%@yE@ﬁaaH e@fémd‘iﬂgrﬁbﬁrlﬂﬁt%@ﬁg (60h® ccfo(md@amdme}mlfdﬁwbelm@md - ?

ave a s particle z 0 e order o
3&@?@W@5¥ﬂgvt? =%th%§ifﬁs&@h §§§§$%$cle size may be
obt ai ned by neans known i ngkhapkrdt , for exanple by

m croni zatign, The actjve i gredi n rOV|q§d in a
pressurizedEb@bﬁgﬁﬁﬂﬁmkggﬂﬁgv%P%Q§¥@§¥ﬁﬂgﬁ?—§ué%-as a

chl or of | uorocarbon (CFC), for exanple,

H
di chl or odi f | uorimeti®iane, trichl orof | uor onet hane, or N\H/NHZ
di chl orotetrafl uoroe ; i oxi de or othe

3 he aer osol convenlent al so NH
rfactant suchq Ie h|n oos
At r ol | ed a m%ﬁeﬁed val ve 0

Alter$q6|vely8the active ingredients may be(DHDVIded
inaformof a dry powler, for exanple a powder m x of
the conpound in a suitable powder base such as

| act eS(e,Be%tz@ffe@ﬂforﬁ;l«ahfdmﬁﬁuymahemhmneﬂc&salt (125 mg, 0.378

hyd ylnefhyl cellul,o
B, | B OnER VSR T GI 6 i LR PRE) LB of

G RYIIYminkl6 40 o6l weepiosived O |3 mﬂyb@E@msﬁm edctiom roiityre was
1.n ca Sul.es or

dose form for e
kg tog) BTSRRI e EBRB AR LR ST FEAPERE B bgpyeen BIOA:
IRYwh@r, A EH Rived 9580, v cereedied afd parifishadlemn cW'tﬁnatography (silica

RIS R B Ao
?ﬂﬁk&eﬁ&r@f%ﬁ%}%mhﬂﬁ; PARdetii) - g diele BT, ME@AGENAHDS e

he conpounds of the presen% |ngent|on can be
formul ated in transdermal &2 t aneous drug

delivery devi cgg.BedReRsulfRYIMBbMaBYSVRiEhAI-Brea
advant ageous when sustained rel ease of the conpound is

necessary and when ﬁ%b Lent conpliance with a treﬁtnenp
regimen is crucial~ npounds in transdermal d ry
systens are frequ

ntIy to an ski nagdhe |veo
c ‘ onpou o in e?ﬁ st ¢
' tration enhancgr,
(I-do.-cyﬁgza'yc ©hept an- 2-one). Su tawhed rel Pase
00
C-(7-Benzenesulfonyl-chroman-4-yl)-methylamine HCl salt (75 mg, 0.22 mmol)
was dissolved in 8 mL water and KOCN (36 mg, 0.44 mmol) was added. The reaction

mixture was stirred at 100°C for 30 minutes., then cooled, partitioned between EtOAc

and water, and dried over MgSO;. After concentration, the product was precipitated

.HCI

HCI

from Bt,O/hexanes. After formation of the HCl salt, 24 mg (32%) of (7-Benzenesulfonyl-

chroman-4-ylmethyl)-urea was collected. MS: 347 (M+H)™.
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delivery systens are inserted subcutaneously into the
subdermal | ayer by surgery or injection. The subder nal

WO pbaci7e6 encapsul ate the conpound in a |ipid BCI/EP105/013291
menbrane, e.g., silicone rubber, or a bi odegradabl e
polymer, e.g., polylactic aci-d7Fhe pharnmaceutica
preparations are preferably in unit dosage forns. In

such form the preparationEkanglalbdi vi ded i nto unit

doses contgﬂgi g aE r@grigﬁe _Liilgi ££ heqagt i ve
conponent . B, 2BR! 13580, A4 H B Ceaké—g%
preparation, the package containing discrete H ‘HCI

quantities of prepbHatitbn, such as packeted tabl et
capsul es, and powders in vials or anpoules Also

uni t --sage S an be_a capsulg, ta C3
Ioz it can byg the app |atr
d \ A3 S

o™ packaged|[form O he WA S0
pharnac Q5cal carriers r formlay 7 s are
descrlbed In Rem ngton: The Sci ence and Practlce of

Phar TRE B AR esul RiHyl-ekoanE-Y)- rNaihty]ammé\/HGk sdPUS0insgy 01 mmol)

ggbn%ggléﬁpég;tg éaecg‘htgﬁ%éégg %’}gﬁ EF'(G}‘. EBS%% \()%ﬁg 11&1618 ) were dlssolved in3

fﬁﬁc&%&ﬂﬁg e@hnbING . SReAL of RlegntiahedDs Iﬂmsb)rwdsedded] “he
t he Exanpl es bel ow, EXAMPLES Th%GfoI
i

R DT B aa ek AT B 0Ty G751 § &S TP Rls e fitigued between
BloAd & V‘Jzﬁext ABe@blertMg I Cofidetated anddpursficanchirgablitron

t t t
ESUCRUN T T A
gEEtr 6 In%/_ﬁ @@%_@%T r}@—(wﬁeﬁ%ﬂeﬁﬂfo‘ﬁ?l adni2PL-95eahd)av@amidine was

| owi ng abbrevi ations may be used in
cdikecEed vipl 348 (Mxééha ATI ONS DCM
di chl or omet hane/ et hyl ene a¥heiide DMF
NNdmmhImemdeUMP j

gas‘chronatographvaNPA hexagghﬁylphosphoran1de

HOAc/ AcOH acetic acid hplc high performance |i
chr offhe wglﬂaq@mm@m @nsertheérle%@@ 2B eévaéewaleﬂl@éﬁﬁccoﬂmg to the

%g LA bifScheme .



NMP N-net hyl pyrrolidinone TEA triethylam ne TFA

trifluoroacetic acid THF tetrahydrofuran LDA |ithium
walRiosopr7apyl anmi ne TLC thin | ayer PCT/EP2005/013291

chr omat ogr aphyPreparati on 1

7- Benzenesul f onyl - chr oman- 4- 6138 -The synthetic

procedure described in this Preparation was carried

out according to the process showpd n Schene E. SCHEMBE!COC)C

E Step 1 3-(i3- Fl uor o- phenoxy) - propl oni ¢ aci d
3 (819, 79.5 and 3- $rw#pr opi onj ¢

X 80- vid, ed i pcaddeask. oY 0
i % mol )i n 20, mpx@t S0

e reaction mixture
hours and then cool ed tolroom
perature and partitioned between ethyl acetate and
wat er. The organic |ayer was dried over MySC*| and
sol vent was evapor at edc(Qa@e), r educed pressurg [
4.57 g (25 mol, 31 4 of
3-(3-fl uoro-pheno pr opi ani c, aci d. 5 (MrH)g, +.
StepR37- Fl uor & - oz % >

3- (Radd uor g~ phenpxy) - pr opi Otfs agi 3 37 g,° 18. BH;Me,S
MMEQH/HAEAS ssol'ved in a mxtur 28 niL

trifluoroacetic acid and 9 nL net hanesul foni ¢ aci d.
The reactionFm xture was heated to 90 0C and was

was cool ed to roomH enperature and p oned between—
et hyl acetate and wate .éThe orgaq&c s dri /
over Mysq nd]sol P evaporated-upger redycedNEOC
pressur = esi duelsomstl ut g@Nhkough silica g

(1 & in hexanes), and solyept was renoved under

red pressure to yield 1.24 g (7.5 mol, 41% of

7-fl goro-chroman-4- one (Ms: 167 (M+tH) +. Step 3
7-Phény|su|fany|-chrfnan-4-one A sol ution of

7-fl uoroo-chronan-4-ope (1.87 g, 11.27 mmol) and

(9.28 g, ] s addedpso 20 niL of
di met hyhfo i del ( BOBenzenethi ol (5l. 3 3. 52 N1
mol ) wag and the reaVEoOR m Xt ule We irred

3 t‘hﬁn HClI

o)
at t'gnperature for two hours, @
par oned between ethyl acetate ak

organi | ayer was

SCHEMEI
Step 1 7-( 3-Fluoro-benzenesulfonyl)-chroman-4-ol

0 OH
Step 1
O\ —_— O\\ O
4 \S o NaBH4 S\\
[ j \\O O
F

F.'
The starting material 7-(3-Fluoro-benzenesulfonyl)-chroman-4-one was

synthesized by the procedure of Example 1 except that 3-fluorothiophenol was used

instead of thiophenol..
To a solution of 7-(3-Fluoro-benzenesulfonyl)-chroman-4-one (3.31g, 10.81mmol)

10 in THEF (100ml) was added NaBH4 (0.49g, 12.9mmol) at 0 °C. The mixture was stirred at
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dried over MgSC>4, and sol vent was evaporated under
reduced pressure to yield an oil that was el uted

w0 booeeiT46i | i ca gel using hexanes/ Et OAc (9: 1) . PRYEP2085/013291

of solvent under reduced pressure provided 2.21 g

(8.62 mmol , 77% of 7-phenyl s8%-anyl - chr oman- 4- one.

VS 257 (I\/H-H) +. Step 4

o7e Bew&hmulrhorgattmnmwwasmetﬂm@éhme@ﬁ vegfer and BtOAc. The

henyl sul . )

RIS A 0B Byt R oo T

rteﬁd@eewmpmiﬁed@ifh\iﬁ(sh aropprtaephin ger bR g AdSdilperokenzene-
1o 5 t

Sl i 4107 %wﬁrﬁﬁ% f%gﬁ ads. #0% @M‘ Jigact i on

|rre ours at oomte per at ur e.
) SO A +¢broman 4-v1]-

acet at e. and ter. The organl c Iayer was drl ed over
%@%@@Lﬁg@\gf—%ﬁg%t was evaporated under reduced
pressure. The resultigg residue was el uted a(ﬁp@grgch
silica gel with 35%E OAC i n hexanes. Rermva

sol vent under reguted

nmol , 63% ofo, 7- 7 S —f—mﬂc"y-l—throrran- »
( MH- H) +. /()P epmatTon Q@ HC(COOED), s
7- Benzen§ ofyl - 2, 2- di metMssl - BP0 ofd The

synt heti & procedure described in this>reparation was
carried out according to the process shiown i n Schene
F. SCHEME FFStep 1 7-Fl uoro- 2, 2-di net hyl - chr oman- 4- one

| - (4?5:' L YL ogobygﬁ @g%j ﬁ{k@ﬁ&@ sﬁﬁ%ﬁo% r§1§n—q éla(33)§ 947‘h1m01) in

ace one

di
P ki) ] ey mbries A3 S GBDOR D04 B8 el and then
gﬂfgﬁg 1§ 5 20 §a¢1 bRA H'F%&M’Elgnm éng'&lttd% &ds Eled QU178 Q)QUDMD (4.0g,

PR T aLE AL s 0 room t enperat ure
s B §) wtab @dr&dl depwise A hetrhixturg swas siirsechiic 749¢ faey L hoppand then at

% ?)n(I?V%fIlng é’;ﬁgxt gt ﬁ‘@ﬁh&%ﬁ%%%@f&é@ﬂ WehtoMBiste. The

pr essur e e resulting
sctednd was vmox@ﬂraodrdtaygméphwas parstionediatwegnebaife a}n.ql H,O. The

E@ﬁ&@%@ﬁ%@%y@@ﬁ dit ‘glﬁgglqge ?&i;ﬂ?«g‘?h 1@1%‘%% %oﬁ@éﬂtra\ﬁ@dsand purified with

Hashuoion? t@giste Weli‘tlnydycdrbomélrﬁ— %(g%eombqﬂemwlfow@ -chrgman-4-yl]-

%‘%?@%ﬁﬁﬁ%&aﬁyﬁr 0 & O%thIS S O one The

procsgur®e of sQe(ﬁarBom’FZ%Tébéhl@tr@bﬂnmnmkfonﬂéﬁhmman -4-yl]-malonic

%gaw de 1.49 g of 7-

zenesul fanyl - 2, 2-di et hyl - chr oman- 4-one. MsS: 285
(M:tH) +. Step 3 C(COOH),
7- Benzenesul fq(ﬁtd)eé:)pz di met hyl - chr oman- 4- on 2

procedure of ste of preparat| on 1 wag
provide 1.10 g Step 3 N o
o} — 8;
\ NaOH b
s o) @/ o}
[ j W MeOH/H20
o)
F

F
To a solution of 2-Ethoxycarbonyl-2-[7-(3-fluoro-benzenesulfonyl)-chroman-4-
yl]-malonicacid diethyl ester (5.0 g, 9.6mmol) in MeOH (50 ml) was added NaOH (25
ml, 3N in H,O). The milky mixture was heated at 65 °C overnight. The solvent was
evaporated to give crude 2—Carboxy—2—[7—(3—ﬂuoro-benzenesulfony1)—chroman—4—yl] -
malonic acid as a solid. ' '

Step 4 [7-(3-Fluoro-benzenesulfonyl)-chroman-4-yl]-acetic acid




10

15

Benzenesul f onyl - 2, 2-di met hyl - chr oman- 4-one. Ms: 317
(M+H) +. Exanple 1 C (7-Benzenesul fon

wa@boeoslosm@n- 4- yl ) - net hyl am ne The synt heti c prPCEEP2085/013291
described in this Exanple was carried out according to
the process shown in Scheme G40SCHEME G Step 1
7- Benzenesul f onyl - chroman-4-carbonitrile
7- Benzenesul fonyl -chr ormn 4-one from Preparati oy
above (500 ng, 1.73 s di ssolved in 10 %
t et rahydr of ur an (THF) et cyanophosphonate ( 9
uL, 5.21 mmol) a )

Rz i
nmol ) were addedd the rfgeciion m@<tu tlrred
for 10 m nut esgdt 0t enperatsir e, 4V\a‘§ < m.)
was adde d ‘phe aqueous HRAR ur€ Wes gxtracted twice

with 200 f Et QAc. The conbi nad gani c | ayers were
washed witH brine, dried over MgSC¥4, and the sol vent
was evapor &t ed under reduced pressare. The residue was
dissolved in 5 nL THF, and 70 nL of MeOH was adde d1 1
S THeSpudd 2-Garlwrymndi-§3-Raeror brrersgléen bl ghromaped-vl] -malonic
ac1cf] o%ts%in ?Qsddlgslgﬁfea SREIA AN 501, Uh & (B ixdilre -8 Hedtod tollQ)O C
a erature. The reaction wa g
dwyrragikm HH@AC vhs @@ncm@d yianapiom, antbhesedpewas S@gve I ESAc
fAhENA %h'ﬁ%s %&ﬁe fRdSH @fggefz b ﬁ&%c@néatadw NI S-(3-

gani ¢ ase was dried over MySO4, and
Ewbmmzwwuﬁm»édom@eé vH eed:afe@wqo%Seas%quréeSS qhghich turned to a
le olllg u%o% ?a%d?r{%rg 498, His 3'79@\/19@121 -“57'299 49?4’1‘@ QAc in

S reno under re uced

pr esSmwé to %IEI(I}FBMOanmemHﬂnvD‘CS%mW -4-yl]-ethanol
7-benzenesul f onyl - chpoman-4-carbonitrile. M 300
(MrH) +. Step 2 C (74Benzenesul fonyl - chr oman- 4-yl )
yl am ne 7-Benzenes opyl - chr oman- 4- car boni tri 300
ng, 1 mmol) was digsolved in 10 nmL THF,
(2.5 mol ) of BHSPM
wasst i rredofo e hgur aﬁtepéomten'p
o0 t wen L Tes.
ds bhen cool ed, qgtienthed by
s and dil uted W|th wat er. The aqueous m xture
was extrlacted with Et OAc. The organi c phase was dried
over MySq 4, and sol vent was renoved under reduced

pr es a%oltu?iox é)? L?d fﬁldwo—ﬁﬁﬂzémé?ﬂfonyl) -chroman-4-yl]-acetic acid (1.5 g,

enzenes

@ w& H)m&l) ITHREE po mﬁ a&ggda ﬁi{é é\%«rz&éa 45 ﬁﬁz‘a{’%ﬂm@y{s ey &2 2”16
! %‘étr ¥Sx}v§s| sjtfrge g_n t@r}/e 1E€géth' G)LfmrEItQSQnHQhé{ iﬁo@nﬁ%m?@raﬁfre

correspon drochl ori d .
O0@rnight MhleeniXture was quenched with MeOH and the solvent was removed The

resfdﬁe%? D48 a’%ﬁ n%%Ac?@Es@lg& Qidh Bﬁr)e, @1@‘&@@1\%04, filtered and
concentrated to give 2-[7 -(3-Fluoro-benzenesulfonyl)-chroman-4-yl]-ethanol as a clear
syrup: 1.35 g5 MS: 337.2 (M+H)+, 378.2(M+CH;CN+H)+.

Step 6 Methanesulfonic acid 2-][7-(3-fluoro-benzenesulfonyl)-chroman-4-vl]-

ethyl ester



The synthetic procedure described in this Exanple was
carried out according to the process shown in Schene

WO20080HEME H Step 1 PCT/EP2005/013291

15

20

(7-Benzenesul fonyl -chroman-4-yl i dene) -acetonitrile
Sodi um hydride (90 ng, 3.91 nmidbt) was added to 10 ni
THF and was stirred for 30 mnutes at CQOC.
7-Benzenesu|fony|-chronan 4-one (564 ng, 1.96
was di ssolved in 5

m xt ure was

by addltlcn water—The resy g
m Xt ur e Wass ed twiMsEhwith 20 EDOAC The
conbi orgﬁnlc | ayers were dried ‘aver MySq 4, and

sol vent _was renoved under reduced préssure. The

resi duel was chromat ogr aphed through $ilica gel using

35% Et BAc i n hexanes, and sol vent was renpved under

f ed ce U8 3t R 581 { LD mdARly]] &5&@01@1 35g,4.01
f‘gges?sjflif l:)7e8/3 ?IU%H %E&eﬁé fHEye§1e - acet or¥| tril °c

nwson 34 ZHABHIO ﬁﬂBWepCCZﬂQdﬁOBé dita¥ (4P ayA0- SRS added at 0

etonhtr e reaction
f @gﬁ?’éﬁg@ﬂ%‘éﬁ%ﬁﬂ% (r)nde %O 941 , 8. 00 mmol_) arg%t 1;)em tttor Irlmécture was
63985 invay ick bath fond h))um’dflemdgﬂgtﬂd\;’g’dl C 2@l askedyith Hrige, dried with
h@%ﬁ@g%ﬁ%dgﬂi g&]ﬁﬁef J(r%?elél t& %the gﬂ] fbsf @ Bidut O Phdified with

was °sea shaken over ni ght
flusigletirodnade gr@ﬁhnya gtveOmpdijesolfoliy @i¢1@ g - (3Theorpdienzepgaulfonyl)-

enove ation and.t k. tdeQE@¥QQ@Qq§ﬁQ}ﬂ+
B et et it fRAN G 18Rt
99%)stes 7 (7 béMMé&f@lhdl@Hbdnzmiﬁsd@glughvbman 4—v1] ethvl‘f pyrrolidin-3-

cetonjtrile. p@t& +. Step 3
3- n-4-yl)-et hyl amme
(7- Benzenesulfonyl chronan 4-yl)-acetonitrile (

1.26 nmol ) was 46 ngved in 5 nm THF, and 190 u 9
mmol ) O BH DVF was addedS®PHe reaction ni 5 NBOC
heat ed t o_fe for one hour, and thencog oom /

quenched d@éééﬁlof metd

@ter. Thg_agueous m @ Wes extract ed
The organi ¢l phase was dried over MySO ,
| vent was renoved under reducefd pressure. The

res| due was chromat ographed through Bilica gel (MOH

CH2El : NH4OH 8% 90% 2%, and sol vent was renoved

ooy S AT DR S5 (e
SHGNstewmuxycaMsylstmﬂwé@nm mrnq@ﬂmst é3 mmol) were

Vy girlpég—gﬁz ﬁzg) mg ﬁgg ﬁ)gﬁ]l@or | %@% lh?a ﬁ‘ﬁér:ewgvegéadi& af120°C for 3

E@lrsEX' hAarpdaeti®y mixture was partitioned between Water and EtOAc. Tge %tOAc layer
was dried with MgSOy, filtered and concentrated. The residue was purified with
preparative-TLC to give (1-{2~ [7—(3—Fluoro—benzenesulfonyl)—chxoman—4-y1] -ethyl}-
pyrrolidin-3-yl)-methyl-carbamic acid tert-butyl ester (0.9 g), MS: 519.4(M-+H)+.

Step 8 (1-{2-[7-(3-Fluoro-benzenesulfonyl)-chroman-4-yl]-ethyl}-pyrrolidin-3-

yl)-methylamine
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(7-Benzenesul f onyl - chr oman- 4-yl
nmet hvl ) - met hyl -am nell4 ng (0.376 nmol ) of

Wwo ¢asBertzenesul fonyl - chroman- 4-yl') - met hyl anmi neP¢ICEPHA$/013291

was di ssolved in excess butyl formate and heated to
reflux for 15 minutes. The reddtting fornmam de was
cooled to roomtenperature, concentrated, the residue

di ssolved in 3 _nat and then reduced by adding 5 N

(1.5 eq., 0.563 n% l fz of 10M BH DMS conpl ex. Q
m xture wg 5 Kteadd quenched w NH
met hagpl , tit oned en—e{—hyl acetgte watjer,
dried, ™ entgdt ed and treai@gQu th 2 N HEORE and

et prow de 80 ny (60% of 5 HCI
(1 nzenesul fonyl -chroman-4- yl net met hyl - am ne

as Yhe HO salt, Ms: 318 (MtH). Exanplie 4

N- (7- Benzenesul f onyl - chr oman- 4- yI m et I#vl ) - guani di ne

C- (7-Benzenesul fonyl - chroman- 4-y | am ne .

sal(t 1({12{?3 wsﬁ@rosb%ummnmwamw erfyeé‘%?foB%mPﬁéYD“
I{qgtgg]?t%al? b cqad(tgé Hﬂ%{frlnegtefle() Gl s Bdlved itEN¢ICl in EtOH (2 ml) and

were dissolved in 3 nL of led t o
the a-ﬂxtufhwasrl@atem A0 for gp anijates-n Erg ki @@(tl@:e was cooled to roo

OV e Er% %P&JE gﬁéda%% %1%%‘[&5’[@([‘1\1@%@(1 exfttddafith tetiyshe

Stween dried over MySQ concgentrat ed TLC
Ghﬁmhim dried with Mg34Pm ﬁ&meé{ﬁ@p@q\jﬁ@w%dsgqr}f% g preparative

gggghggw %%ge B dte WRBNIRESS) 10 (- saldoro-

tée?ﬂam@ﬂléﬂm@uﬁfrowh % ottt Beryeliser Ry Y1) regthredring Wigrh was
t(r%atggwgtg %gl;vtf:%i 0 EﬁmtﬁmsﬁtOH almd dried under vacuum to give (1-{2-[7-(3-

chroman-4 -ure

Hubﬂ&%mweﬁmxﬂbnbfﬂozm éﬂﬁrﬁtbbdkrpyﬂﬁh%my? shimhylgmine HCl sl
%ﬁ%‘“ﬁc&‘fﬁr @6;% I ) was dissolved in 8 nL water
{ﬁ%bs 6 44 mol) was added. The reaction
m xt Sibelangpreparad fedmethe 1BgGCe PHIEBO Wikt es. , then
PR IR RERREE ok oL g%@ggy@%ma@f4+yl]aaﬁyﬁrpyeﬂ>lldln 3-

over er concen he product was
EDC‘QﬁﬂnBtHthmmef ﬁmﬂ&MﬁéééﬁéMJrH&? tad formation of the

4-y| Sr,rglt }’lyl ;24 %?F Q- CO%EI(D L@%Qﬁ?—%@?&ﬂlg@w*ﬁ%Wrohdm -3-yl-

tmBx o Plog/idd, M§: 40BeientEE ul f onyl - chr oman- 4-

gl met hyl ) -acetai ni d. i ne

C- (7-Benzenesul fonyl - chr orra?"r@llpyw%- met hyl ami ne HC

sal t (907-18-Fluidbra®enmmicyulfimg]) rbrdrphn-idnilohethylmetdyl-pming

3 4 rding to the
|a(r:]| 37 tg{tt%%?&?%etdéu%ggsgﬁ%?d %lgi gggﬂé%le s%?ﬁiiea%%lt Y&Qrding to th

bré@tNpbamiinscead). ol ) was added. The reaction
m xture was stirred at 800C for 2 days. It was then
cool ed, partitioned between Et QAc and water, dried
over MygSO , concentrated and purified using col um
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chromat ography (silica gel, MeOH CHO 3/ NH 4CH
10:89:1) After formation of the HO salt, 9 ng (10%

W@£006/066746 PCT/EP2005/013291

N- ( 7- Benzenesul f onyl - chr oman- 4-yl net hyl ) - acet am di ne
was collected. Ms: 345 (M+H) -43 -Exanple 7 (I-{ 2-
[ 7- (3- Fl uor o- benzenesul fonyl ) -chroman-4-yl 1

-ethyl }-pyrrolidip-3-yl)-nethylam ne The synthétic
procedure describgd in this Exanple was carrie %Et
according to thg prOHess shown in Schene I I

startin al Step 1

o)
7-(3- FI oré!aﬂ u++ﬁﬁyt%*t ronman-
synthesi-8ed by tQ1e pr%‘é'é‘d?ﬂ’ idgyf @o 1 except t hat

ot @i ophenol was used i nst of "t hi ophenoL To a
on of 7-(3-Fl uoro-benzenesuht'onyl ) -chroman- 4-one

ég O dlmol) in THF (100m ) pvas added NaBH4
(O 499, 12.9mwol) at 0 0g. The m xture was stirred

at @OC for 3 hours. T feacti on mixture was

partitioned between-Water and EtOAc. The Et OAc Liayer N
was washed with brine, driedsupgh MySO4, filtered an
concentr at ed. resy due mas gurified with fla

[ 2.0,

chronatogr@ph o

7- (3- FLugr oSenz neé@lfonyl) Qggnan-4-ol a 2
f oam 59® 2 (2M OH) +. %E 2- Et ho op gl -2-
r7-(3- ro- benzenesul fon gl)-chroman- 1-

mal oni ¢ lacid di ethyl ester To a sol uti on pf
7- ( 3- Hudr obenzene- sul f onyl ) - chronan- 4- ol §3. Og,
9.7mmol) in THF (40m ) and toluene ( 40m ) was added
HC(COCEt) 3 (4.5g, 19.5mmol) and then PMe3 ( 19.5nm of
LOM THF sol ution). The nixtuggggﬁgggooled to -78 oC
DIAD (4.Qg, 19.5mol ) was a pwi se. The mi xture
was Stieb L r 0 ( BFluof8deniearesulfohdincheodan-Kemh] -atetyiRehlbaide
overni ght. The next day the TLC showed that the o
reacti on was conpl et®. The sol vent was renmoved and tfe
resi due was partitio! 8 bet ween Et OAc and H O The
Et CAc | ayer was waghed i ¢ h brine, dried with MyS
concentrated g (fied wth flash col um t
2- EthoxyCQ5bo - (3-f1 URIPR] benzenesuld o

an-4-yl]- -d di ephyl cRoti® : 5 \S\\C| | .
V5. 54F 8b)+ Step 3 2- Car boxy- 2- O
[7-(3- or o- benzenesul f onyl ) - chr oman- 1 -malonic

acid Toya sol ution of
2- Et hoxycar bonyl - 2-[ 7- (3-fi uor o- benzeneEquonyI) chrom

?2 ﬁ/é‘g,q sp@@lgg}o? n%,vggc i-yg)gg é}%\%&f@ég&‘) omang 4—)7% -acetic a21d (1.0g,
2.85 mmol) in CH,Cl; (20 ml) at 0°C was added oxalyl chloride (2.85 ml, 2M in CH,Cl,
5.71 mmol) followed by 3 drops of DMF. The reaction mixture was stirred in the ice bath
for 3 hours. The solvent was removed, and toluene (10 ml) was added to the residue, and
was evaporated via vacuum to remove any remaining oxalyl chloride. The crude 7-(3-
fluoro-benzenesulfonyl)-chroman-4-yl]-acetyl chloride was obtained as a syrup.

Step2 7-( 3.Fluoro-benzenesulfonyl)-4-isocyanatomethyl-chroman
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15

20

m, 3Nin HO. The mlky m xture was heated at 65 0OC
overni ght. The sol vent was evaporated to give crude

WQ20an0boxe/ - 2- [ 7- (3-f 1 uor o- benzenesul f onyl ) - chr BOREP2DOYD13291

]- malonic acid as a solid. Step 4

[ 7- (3-Fl uor o- benzenesul f onyl )--4dhr oman- 4-yl 1 -acetic

aci dThe crude
2-C‘arboxy-2-[7-(3-f(l>uoro-benzenesulfonyl)-chroman-4-y/‘3
]-mal onic acid of shiep 3 was dissolved in HOAc (50
and the mixture wis Héated to 1000C overnight.. HQOAc
was renoved vi@ vacuum andtee2resi due was dissglved

in Et OAc with H O brimne; dried Wt
filtereda rcemtrated t8aWive [7-(3- N

Fl liopoxherz onyl ) - chr oman- 4-yl e\(#c acid as
a co esPoil which turned to a wh solTd upon

AQ: 2.55 g; MS 373(MrNa) +, 723.37(2M+Na) +. Step

5 2- [Y-(3-Fluoro-benzenesul fonyl)-chrpman-4-yl 1

-ethanol To a solution of . )

[ 7- (BsdHutiom of NeNz éh@@glISfﬁi!’Iym))l)chrfb@@ml) yab addedsiojasolution of 7-
%%r%—&?é'&%er%}iul?b}%@zé 'ﬁrlgl){lsll4g¥l]tHg Q id\é’?ﬁ? i‘%ﬁ‘?{g&\%g?ﬁ) at 0°C. The
Sibsitlite®hs stirreién thedcdiattn for G0 n3iDutds thenes reord terhperatitre overnight.

oom t enper at ure owverni ght .  The M r dried with
PR S gDt s FARORY P BRE 3 gred vi
Micsoglfitectd, BorfdeAated wad pedfied with Blesineirominiogerphivtth give 7-(3-

S, filtered,.and concentrat,e LVe 12- 1. X
R R L el
2R, AMHTEAT 38y 2(O+CHG+8])".M5: 337.2 (M+H) +, 378. 2( M+rCH
3N,  Step o et hanceu {onk o agld ~

ester A solution of _O
2-[7-(3-Fl uoro- benzenﬁéﬁfonyl ) - chr oman- 4-yl 5t hapsl_
(1.35 g, 4.01 nmmol ) in CHR2A 2 (40 m ) was cooled tjo O

0C. Et3N (4. 06
foll owed by, ne esul|f onyl §re1l gri de (0.91509,
on. i xt ur e° RS stirred i Naa Jrat h

nmol ). The Fea d

for 2 ‘@ ¥ hen diluted WC‘ 4@3 gd Wit

bri ne, ¢d With MgSO , fil'tered and{ concentrated to
gi veAN O residue. The reditiE'was purfified with
flash chponat ography to gi ve met hanesulrf oni ¢ aci d

2-[7-(3-fiuoro-benzenesul fonyl)- chroman-4-yl] -ethyl
ester as a clear oil: 1.35g; Ms: 415.2 (MtH)+, 829.2

(T 20 FroRR 37 G- brmasnerlepy) -Soheapanop - clyqman (012
- P33 sed ol pHaTBE (¥5 nlnastORS iwas ad dealnfiid i G52 wh %MinHIX, 0.525

sl (Shebtgam e el 651 PR oiRan YRS ek onedrop of

e50eB dfdbsbfAN NaQH, mbb frapedf IO again. The precipitate was filtered off.
i N DB A2 e BB R Dcr od
RbXdettretedR Theeésidie was parified mithepreparetact IB1C givel@B-Flspro-

PRPeHan B e b et S e ARl e AR R W Hhic e
treated with a few drops of 2N HCl in EtOH and dried under vacuum to give the
corresponding HCl salt: 33.5mg. MS: 336.2 (M+H), 377.2 (M+CH3CN+H)+, 671.3
CM+H)™.

Example 9

Formulations



was dried with MgSO4, filtered and concentrated. The
residue was purified with preparative-TLC to give
W@ beopAeq746 ( 3- Fl uor o- benzenesul f onyl ) - chr oman- 4PgT/EPB0O$1913291

l}- pyrrolidin-3-yl)-nethyl-carbamc acid tert-butyl
ester (0.9 g), Ms: 519.4(M KH@5.- Step 8
(1-{2-[7-(3-Fl uoro-benzenesul f onyl ) - chroman- 4- tyl 1-ethy
U pPhaiehd ceirtica prephiatines foy ldakiveny by varfams routes are ormulated as shown
HL é’[e%éil Fl. uolrl-roagfen' Agc?ees%:g%e%@ﬁt) :chgggbrﬁg)gﬁlld" as used in the Tables
mieahd o@éi@xyﬂnoeesmf&he Oﬁm@ogmdmwnsw ved in 2N HCI in
EtOH (2 m) and the m xture was heated at 6Q0C for 40
m nutes. The reaction m xture was cool ed to room

5 tenperature and masCmnennhadfom@ﬂalAémuEML@I\laHCU 3,

_ext rag;gfl_w_t_h_n@x_hyl-ene—elcﬂ—eﬁf—de——df—ed—wm WSS+
fil {egredientoncentrated and purified wth pl/epar ative

|LpA(Cgige/gr¥%d-¢ﬂtn met hyl ené chlori de W th 196.8%3N) to
aive (I [ 7-(3-fluarohenzenesul f ony

chréﬁﬂ@ﬂ@ﬁﬂr yI] ethyl} pyrrolldln 3- yI)-rreth??E’éPm ne,

whi gﬁé wth—a few drops of | 2N Hglso4 n Et OH
and r‘c%%%d1 unéojTer vacuumto give (1-{2-[7-(3-

FI uoro benzenesul f onyl ) - chr oman- 4- yI ]-et hyI }-pyrrolidi
methyl uldBondPing about 100

(I\/Hr fmgsredle?é g}n%%gkgfie F{rl%er%qg%gcqﬁesy atne o?ggt%lfo e

dach; \oRE eaps(JJle-V{r@ald[aprroécﬁnﬁb aootel drlydesagsul f onyl )

-chroman-4-yl] -ethyl}-pyrrolidin-3-

yl)-di met hyl -am ne, 60%yi eId I\/IS 433. 3(I\/H-|—|) +; and

10 {2-[7-(3-Fl uoro- benZengwsi pigtratigr | ethyl}
n\/rrnl i H' A Q y! alll ||C, Slnlv_yl CI d,' PVB +UO O‘O/IVWIWt

Exar}ﬁg‘@ ent

7= Ak wredibenzenesul fonyl ) -chromani4-yl rmlOI%/n nmet hy

| -am ne The qvnthptlr nrnnodura descrilbed hi-s

_Exarﬁiﬁ&ﬂf\mgnété?fﬁeed out accor di ng to the ploécj%ss shown

ErnlelRGE SN Fuh STep 1 2.0%
7- ??621 lor o- benzenesul fonyl)-chromansd-yl | -acetyl
chl dracttee To a sol ution of 76.5%

[ Z_ (2 [l vine £ L\ ! " 3 .
— i Hat nzel T onyT ) =CnNr omany{4-yI [{ gogceti C
aci op\(qﬁliﬁé?mﬁﬁﬁ QY i o2a 2 (20 M) atGC vas

added oxalyl chloride (2.85 m 2Min CH2A 2, 5. 71

f 0| | t
SRR NN
Y‘H&fof@ﬁ&\t@ﬁ is thied driell ued ﬁ)r(n’kﬁ 1nto) tabﬂa’s (ewideighingrbone 20 mg of active

resi due was eva d v a Vacuumto renove any
<R N g s ShPraHRns fhlet athtey S50 T (9.

15 fluoro-benzenesul fonyl)-chroman-4-yl] -acetyl chloride

was obtained as a syrup. Step. 2 o .
7-(3- Fl uor o- benzeneﬁ%m%‘ﬁgﬂ%%%ﬁ%yl -chroma

NA SQMEdiont O NaN (0.56 g, 8.61 nmmol) |i n H2Xnb6dntr )
was added to a solution of 7-

Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben ‘ 0.15¢g
Propyl paraben 0.05¢ |

"~ Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 10g




w@éocioet4é n the ice bath for 30 mi nutes then

10

15

(3-fluoro-benzenesul fonyl ) -cruQran- 4-yl

| -acetyl

chloride in acetone (10 m) at O0OC. The m xture was

t enper ature overni ght.
bet ween wat er and Et OAc.

wth MgSq 4, filtered, concentrated a

aPCT/BP2005/013291

The m xture was partitioned
The -E6GAc | ayer was dri ed
nd purified with

T T asiavehihgmat ogr aphy to give 7-(3- 0.035 ml

nuor Q- hﬂn7anac|||fnn\ll\ 4 ISCC‘y’G"‘:at ofre IyI _L’CI)A'SYT'J_?” Isa

cl e&olm&gﬁ oi l: 0.55g, NS 348.1(MH) |+, '
dGRENFH) +. Step 3 g.s. to 100 ml

[7-(3-Fluoro- benzpnpqulfnnvl\ chroman

A- vl et byl |
T LAY ll]' T

-nmet hyl - am ne To a sol ution of

y

7 ( 3%{4 13&&%1&%%‘9@&1%%8%@&@% b bnspehSae frrailodetifgtratidir om

in THF (15 m)

L|A|H4(052rr1 1OM|nTHF, 0. 525

at O0C was added

nmol ). The

mxture was stirred at PLefiRbal 2ofRthGont hen was

guenched with one. drop of HZO 3 droj

s of 2N NaOH,

and Ingelrdigps OF H2O agai n.

The precipi tate \/\é{swltr"l‘"ter ed

s—echi-ated—wthEtQAC; B
wat e‘?‘?t“’&rl?%tsgfﬁ_llitth MySO , filtered and]|concent rnggt ed.

d W th

[ 7- (3- Fl uor obenzenesul-fonyl)

e SeEhEUEhivage puri fi ed wi th prepar at

i ve Tib® mekgjisgtenic

chr oszownmsle] met hyI anine free

base,lomlc h was

dri ed under vacuumto give the co

further treated with a few drops of 2N HC

in EtOH and

33. 5hiE aquse 1rgggilglt(1m§qcolv,ed in ?-poglctr{\ﬂ?f WgEN%grl_lﬁj) e_c[_t1on A

%Zféﬁg?tgiu on E}Dfor delivery by vari
fsotomig. akkechobiontivmade AP thweight 1

ERGLE %I%G%h 29

neans one~or nore of the Conpounds’ of
Conp05|t| on for Oral Ad 1

Srsod A BI6r & 15@1551‘%(1@&(!1 Wﬁﬁ@ﬁﬂﬁﬂi@@ﬁﬂhke&h& solution
us rout

erp&m(gg _o? thg water éor injection,
1 midedd MenbRaRoIfd: ancﬂﬁadlt&

hid el berilkabhésions.
r mul a |
OBngredients

are ﬁﬂlu dirspensed Tt0 capsul es
100 m eac one capsul e woul d approxi

,_‘_

cont ay,tgt.about
nate a total

dai | ﬁcﬂ%ﬁgﬁcheﬁbl’prSl ti on for Oral

Adrfi ni st*@¥%i on The

i ngr ediepts—are
sol veRpedisRe 5’“’ i ﬁ%

nol .

|
||cu atha gl clIIUI cllb

The f or mul at

d uaij.o
ion is then

dr T €@ Rethylae @Boli4000 tablets (containing abcald 20 ny
f

t
atle—tapret

Ahl ot

active (‘nrrnnllnrl\ wi-t-h_an appr np,—i

machi ne. Conp05|t| on for Oral Adm nistrationThe
i ngr ggi G 8QiBH(S aft) X8 ekditegdtRérind rsieden sistand tith,andlpoured into
adm ni stration. Parent r al Fornul ation The active
il eennéHnings’- 28 0kl tin a portion of the water for
injection. A Topical Formulation

Ingredients grams

~Active compound 0.2-2

Span 60 2

Tween 60 2

Mineral oil 5

Petrolatum 10

Methyl paraben 0.15

Propyl paraben 0.05

BHA (butylated hydroxy anisole) 0.01

Water q.s. 100
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sufficient quantity of sodiumchloride is then added
wWth stirring to nake the solution isotonic. The

W@ odoaeeme i s made up to weight with the renmai NPET/ER$005/013291

the water for injection, filtered through a 0.2 mcron
menbrane filter and packaged-dhder sterile conditions.
Supposi tory Formul ation The ingredients are nelted

t ogetlheithaingredientsl coeptvsit arn doatinedwril poirddd abArHO°C with

STn'l_-%%l}dﬁsj |Ag§o r%%%%glq ?g‘iy 2 f N2 al ek 804C is 1R &ﬁied with vigorous stirring

he ‘ingre |ents except water, are
t¢ eriisife chesingre@atseend waabthqn aé@@i?q W albﬁuélqorg ing. A

sufficient quantity of 0OC is then
added wi th vigorous stlﬂﬁ§5¥ . BU y the

i ng rsefhrﬂmtlaeoxﬁmdspmtlens td‘Iwnmgcfgnn qb@ut EBEA-5 ROGER. active

Nasal Spra r 0Ns
R TR PR P bR R Al
c@ﬂﬁm@ﬂﬁdm&nﬁgﬁdmﬁamedhasﬂnaxahpkpmayo@vﬂdhhaﬂMMh§@Swﬁénn

r ti,onal | .
Céﬁjé?fy h‘Y? gﬁlﬂg AptEs e?'/ﬁ @r oct yst afcﬁ%ﬂelxﬁce (?(9 F[Sg YRAh8ed to adjust
p%pdmém@alr f)eiyyfﬁﬁhhlﬁhﬁﬁi Inay b deliveleadtvios pasabspdayt heterddarmp

oric ded n
e Rl erneabrn e Sy e oer oy S af it B el ibn A bica
@@Qﬁgunpzmy?mgabb&ydandymmsng about 50- 100
n1croI|ters of formulation per actuation. A typica
dosi ng schedule is 2-4 sprEgspeeédy 4-12 hours.
Exanpl e %O '-dlohloq?d bi ndi ng studi es This exanpl e
iU < adi ol i gand bi ndi ng studi es of
c OWPHHBQXaQ{plé Di:8thtas in vifFb eadiolipdhdpirading stntlies of compound of
conp unds of this invention in vitro was determ ned as
fogIPBvs. Duplicate deterninations of 5-HT6 |igand

af fi T‘lileltB’m ngﬁcﬁm@%dmyn@@mcﬁofnbmﬁmenhbndm migroofas[Bdrin8d as
in ce es .derive HE | 1
f@uﬂY"ésQPw@caF ‘H;B'flﬂ?ﬂﬁnsl?g ﬁ,&%ﬁgﬂ ggﬁ;grzag'gxé@t were msﬁu DH' ¥orflget1ng for
lggﬁﬁf {Bf rat] %LQDSm QEll Arethbraifs deg@vd fatﬁﬂnl—ﬂﬁlf}%vmﬂata’cd}d exppgssing

etl n or I
ﬁepg@bg@g qu} 6 kg'gﬂeaqzmgli )Igg%%%ea(%% 1](1’11%?’[1(01‘18 ()g 5 &-ﬁz&figand affinity
@é’%ﬁd&gﬁ;ﬁ%ﬁi e’?ﬁ e ding o£8HI| K st an@s(2d@r(ved from

S Sta
Buasebpor P RERSPANEET ok d | r DR P BHRER ag aRprenes
Jiérp%g lfllk?%rrl tgﬁ?;ri@t J@Hlﬁstﬁiﬁ $e rlbﬁ hycdvbinisant letmal 5-HT,, receptor.
macal o 0 0- 327 99

Miren R CHOPRPERIOT, H%%Z9§§e@ iEEnoe %%h%’g?lﬁ?‘é%%éde'%y Monsma
& al.y, Nﬁﬁecﬁla?bﬁﬁﬁﬁ&%logy;]‘ué‘h 43154420822 { B931,.999)from CHO-K1 cell lines
as described by Bonhaus et al., Br J Pharmacol. Jun;115(4):622-8 (1995).

For estimation of affinity at the 5-HTj receptor, all determinations were made in
assay buffer containing 50 mM Tris-HCL, 10 mM MgSOy, 0.5 mM EDTA, 1 mM ascorbic

acid, pH 7.4 at 37 °C, in a 250 microliter reaction volume. For estimation of affinity at

the 5-HTj4 receptor all determinations were made in assay buffer containing 50 mM
Tris-HCl, 5 mM ascorbic acid, 4 mM CaCly, pH 7.4 at 32 °C, in a 250 microliter reaction
volume.

Assay tubes containing [’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-HTj) or 60
min. at 32°C (for 5-HTsa), filtered onto Packard GF-B plates (pre-soaked with 0.3% PEI)
uéing 2 Packard 96 well cell harvester and washed 3 times in ice cold 50 mM Tris-HCL
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For estimation of affinity at the 5-HT6 receptor, all
determ nations were made in assay buffer containing 50

wWOork0s06@4¢4Cl , 10 mM MgSO4, 0.5 nmMVEDTA, 1nmM ascPCDER2005/013291

acid, pH7.4 at 37 0OC, in a 250 microliter reaction
volume. For estinmation of affi4dity at the 5-HT 2A
receptor all determnations were nmade in assay buffer |
Baniddri] bsD 50 [HfKerinserOveresletemanados bidoasive countypgr minute

Cad2,.pH.7.4 at,32 0Cin a 250 mcroliter reaction
Rﬁ&&ﬁ?&kﬂﬂ@ﬁ%%es contai ning [3H LSD or

[3 H]m_epm?&{nk gf (511098 ’ﬁr oRFetamein rgartle bidingreianenantified
were | ncubafed 10.a.s | L A, Al N. at
ties prnsenstunt SR Bt s MRS Ogh L R
filtered onto Packard GF{B | at es ‘waeaked vviJh
0. 3% PEl ) usi ngbadRackbasdl 9 H—r —Nar veSt and
vvash(:ed 3 times in ice cold S0+hM r¢°§-lllgﬁdt]g§%§§; 3H|
LSD o 1l Ket a rin re determn ' | R
count’ er%ﬁjll iﬁthﬁﬁé‘fﬂ@% N T o%%%tﬁ%?cfr{%ééfg@g%@%@gmd
A 1G3Hk ﬂ%@kgﬂtﬁ&tﬂo}ﬁ_ﬁﬁa@eligalmdfprofrmdh:r@hdif-mamlga. o Ispecifis binding of
s_qua ied.by .fitting,concentrati

A R e S e
MQr@r?héttgr_si s the H |l t'Sl ope, OI_[I : _gand%}I is the _
concentration of conpeting radioliga

concants aq BROGRIREATGP FYaRE SRR DLy P e oy LrtEd end
ﬁ;%gité b s@étcﬁidé gg}l'psfan&zﬁgﬂin@gé, gdadive ?ﬁﬁfgsépataigbhistsbblrhhth}g%r

wi ndow | s e difference betwee e Xyan : s
Do e C e B S PaE B 6l Dine. exivicea

BRI o-SANRBUNUS R b THDE, Anll @ PKi weipproxistagey @168 f6raubd 2.

0 be sel ective 5-HT antagonists, selective 5-HT A

ant agoni sts, or both. For a .. the conpound

C- (7-benzenesul fonyl - chr on%éﬁ:%@lifl- nmet hyl am ne.

exhi bt oA tRkhn®@heapproxi mately 9. 14 for 5-HT 6, and

a pKi_of approximately 7.69 for 5-HI2A aml e.. :
GRS e AR RE PHARS By O PBR B RiTEE i eftid may ben a
B{dgﬁlﬁéftaifr@rﬁal%gfii@iﬂﬁ%ﬁ dbjeof ret(fﬁ@liﬁdm/ fsit inod elredHmeor th-okd m;le Wistar
nodel of animal cognitian: the opject recpgnition t . _
e GFhacles ROt Lo N 1oy S s ey GO PR g peed By and
i S s e e
all'y and dissol ved_in physial ogi ine and .t est .
given hp ddnjggmsyolged Fte 40 i%‘ﬁu%égeagaf% s&&PSQaH“Pe. l&d?gbmmlde

gamﬂg&;té@?ﬁ) Y4B fikr Bk Edn BMjerkion! Teoleqhilrtestiflg groups were made
cop

[ am ne hydrobron de was injected 30 m nut after
obAboaihend ijré%@sltqslrhy tYRex8 %@Fn‘i@{?s ffuthﬁ SeHre 85@6%\}?2 ?‘83"% de

determined randomly. The experiments were performed using a double blind protocol.

All rats were treated once with each dose condition. The object recognition test was

performed as described by Ennaceur, A., Delacour, J., 1988, A new one-trial test for

neurobiological studies of memory in rats. 1: Behavioral data. Behav. Brain Res. 31, 47-

59.



of 24 rats and were tested by two experinenters. The
testing order of doses was determ ned randomy. The

wez@ensdtent s were perforned using a doubl e bl iPdI/EP2005/013291
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protocol. Al rats were treated once with each dose
condition. The object recognit4%n test was perforned
as described by Ennaceur, A., Delacour, J., 1988, A
new one-trial test for neur@m%gl cal studies of
menory in rats. 1. Behavioral data. Behav. Brain Res.
31, 47- 59.CLAIMS 1. A conpound of forrmula | : or a
pharlrrace\utdrﬁpbmdaﬁfoepulabi e salt thereof, wherein: m
is fromO to 3; pis fromltg 3; q2|s 0, 1 or 2; Ar
is optionally substituted ar?l)mor pptionally
substituted 5- or 6- nenberg groaryl; each Rl is
i ndependently halo, G- -a ' ﬁal oaI kyl ,
Cl- 12- het er oal kyi , cA)faﬁ@,)q i FR'C(=0) - NR bRc,
-SO 2-NR bRe, -N(R d)-C(=0 , L(=ONRd)-, or
_C(=O)-Re, where t is from0 to 2, Ra, Rb, Re, Rd and
Re eatclhp ham&eaanﬁe]ﬂptdcyeptéalhgaﬂtrtdxgmﬁor G -12-al kyl nis
from éto 3; R3 and R each independently is hydrogen or
&Y : R5 and R each independently is hydrogen or
Q - aI Kyih,is ronf®t@hd R6 toget her may form =NRf wherein
i s hydragen 90 Q n-al kyl; and R7 and R8 each
|ndepen0‘e]§t(%lg 9Mildowydr ogen or Cl.12-al kyi, or one of R7
and R8 i 1srwdrdagen and the other is an optionally
substitu ed 5- Y, 0
menber e h]étoé’F]BE‘?lgf %Hbmn‘%?ﬁfﬁloﬁé)%gﬁgﬁ g ?%u%d > gaenrsnembered

BéteRRhry® nd R8 toget her with the nltrogen to which they
are at t ach a ny a 1
a_ guan df Ay B b S Psed] rggﬁf& e
Eyhd, isl@@Dt—mu@v(&@LNRPmeerw aarﬁ&zﬁmﬁamh%% e€bEPPIR)-, or
seI ected from QO ch d
SGe01 Rureerat EARITO2 1y ot Sror 430 e Bentyisdpdroen
BpcandiRg; t oget her vvlththe atons to which they are
attache rray form a 5- or 6-nenbered heterocyclic ring
t hat  opti onak )R [ ng}’udes an additional heteroatom
selected fro and S.

R*is R’ ;

nisfrom1to 3;

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

R5 and R® each independently is hydrogen or Cy.12-alkyl, or R® and R®
together may form =NR wherein Rf is hydrogen or Cy.jp-alkyl; and

R’ and R® each independently is hydrogen or Ci- 12-alkyl, or one of R’ and R®
is hydrogen and the other is an optionally substituted 5- or 6- membered heteroaryl or 5-

. . 7 8 .
or 6- membered heterocyclyl containing one or two nifrogens, or R and R® together with

the nitrogen to which they are attached may form an amidinyl group, a urea group, a
guanidinyl group, or a 5- or 6-membered heterocyclic ring that optionally includes an
additional heteroatom selected from O, N and $ and which is optionally substituted with
amino, or one of R’ and R® and one of R? and R® together with the atoms to which they
are attached may form a 5- or 6-membered heterocyclic ring that optionally includes an

additional heteroatom selected from O, N and S.

2. The compound of claim 1, wherein p is 2.



2. The conpound of claim11, wherein pis 2.3. The
conpound of claim2, wherein qis 2. 4. The conpound

wo@toosloeiTae 3, wherein mis O or 1. 5. The conpoRCER{005/013291
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claim4, wherein Al is optionally substituted phenyl.
6. The conpound of claim5, wérein nis 1. 7. The
conpound of claim6, wherein R5 and R6 are hydrogen.
8. The conpound of claim7, wherein R7 and R8 are
hydrpge 9. Th ¢laln7, wherein one of
R7 and ?%mﬂv)ngggﬁgﬁ%’?ﬁglb?PEr'is Gi-12-al kyl .
10. The conpound of claim 7, wherein one of R7 and R8
i s hydraogen and the .o [ Vg hdipyl . 11. The
conp ungﬁhﬁC%ﬂEﬂq%&ﬁfcaqgéé%%ﬂ%¥ég%%bg% toget her with
the nitrogen to which they are attached form an

am dinyl.group. 12. -The co dy.of cl.ai g 1
R7 e REG Sgdinet AP in R R BB ap LS eny
attached form a guani di nyl group 13. The conpound of
claim?7, _wherein R7 d oget her, with the nitrogen
to ichT¥$§§mﬁFgﬁé#?§@R§gW#%%ﬁ%%%d%ea group. 14. The
compound of claimb5, wherein n is 2. 15. The conpound

of clai 4, wherej S d, R6. are hygs The
conp%ung%%T“ﬁ?@ﬂqﬂiéidgﬂﬁgggpﬁf dﬁﬁy 88%$§dﬁ% r'ogen.
17. The conpound of claim 15, wherein one of R7 and R8

compiund LBt <EER RS Sur R G K

hydrogen and the other is optionally substituted
pyrrolidinyl. 19. The. conpound.of claim 15:s. ' 7
B Bo' ¢ GLEHEPOHAT S hCrULIS o BHeH iy rgpd 45 the
ateached, fapyn an anmi di nyl group. 20. The conpound of
claim15, wherein R7 and R8 together with the nitrogen

to which they are attached form a guani di nyl group.

21. Tbe ¢aBBaHPSuRf ofdlaidm, Whemeor: of Radmi Ruisbydrogen and the

of forrmula |I;: and wherein m Ar, Rl and R2 are as
pther ieRyTTaNdEhi m 1. 22. The conpound of claim 1,
wherein said conpound is of fornmula I11: wherein: each

o A ey
g? i Ir Eé{l 2%&2;3&;&& QF c elxi?ri 7,%here§lr|1 ﬁy lafld g’to:l'zcg%thaelr \kN(l)ti(l%he nitrogen to

which they are attached form an amidinyl group.

12. The compound of claim 7, wherein R’ and R® together with the nitrogen to

which they are attached form a guanidinyl group

13. The compound of claim 7, wherein R” and R® together with the nitrogen to

which they are attached form a urea group.
14;. ‘The compound of claim 5, wherein n is 2.
15. The compound of claim 14, wherein R® and R® are hydrogen.
16. The compound of claim 15, wherein R’ and R® are hydrogen.

17. The compound of claim 15, wherein one of R’ and R®is hydrogen and the

other is C;.1p-alkyl.



het er oal kyl , cyano, -S(O r- Ra, -C(=0 -NR bRc,

-S2-NR bRc, -N(R d)-C(=0-Re, or - C(=0-Re, where r
w0 20060606140 to 2, Ra, Rb, Rc, Rd and Re each  PCT/EP2005/013291

i ndependently is hydrogen or Cl-12-al kyl; and n, R3,

R4, R5 and R6 are as recited insglaim1. 23. The

conpound of claim 1, wherein said conpound is of

formiga IMKewbgipsind ofclaiin 150WhateinSoneDf R’ @hd R’ i dkdzen and the
ha]!(b‘a ,, Cl-12-al é}gl. Cl- 12-@@%{;%% or Cl1-12-hal oal kyl; ‘
Atkersontipnalhs sebstituted,nEp ly is hydrogen or

Cl-12-al kyl, or or R5 and R6 together with the

nitrogen to which they are_attache form an . .
am dilayl Téﬁ&@glpspnéogéaﬁnéﬁn hersméﬁq 3?13 8.tog$r316r with the nitrogen to

5 RREHReFBid £Rkh&QODRASdiSPBRIdpsi Ng an effective
anount of the conpound of any oné of clains 1to 23 in
adm xture with a pharmaceutically acceptable carrier.

25. Yge aihedo R4 BE 135 95 WA iR’ 3RY Rgrngé?fler‘%lliﬁ% %ﬁ’ré nltrogen to

to 23 for the preparation, of a nedi cament usef ul

twhieh they aee atlas TTHErSPENIBYSreM-di sease state

sel ected from psychoses, schi zophrenia, manic

depressi ons, neurol ogical disorders, nmenory disorders
10 att erti ofhgepmponnd pg dridad, wherein ssisbipmpaiinslis efformula IT:

anyotrophic | ateral sclerosis, hei Her' s di sease,

food uptake di sorders, and Huntifhgtron|s di sease. 26.
ope~of clains 1 to

Use of a conpound according to AN
23 for the preparation ‘%};r—éo Xi ent useful for
t he gas

treating a di sorder of {estiJnal tract. 27.
The invention as described hereinyabove” ;.

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

22. The compound of claim 1, wherein said compound is of formula III:

7
RS rl\)
R5 N—— R8
(R®), n
j >s o
o 1IL;

P
15 o

wherein:
sis from 0 to 4;
each R% is independently halo, C;.12-alkyl, C;.1-alkoxy, C;.1;-haloalkyl, C;.;»-
heteroalkyl, cyano, -${(0)~R?, —~C(=0)-NRR’, -SO,~NR°R’, -N(R%)-C(=0)-R", or —
20 C(=0)-R, wherer is from 0 to 2, R?, R®, RS, R? and R® each independently is hydrogen or
Ci.1z2-alkyl; and '

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

23. The compound of claim 1, wherein said compound is of formula IV:
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R7
N
9 ¢ R
(R, "
S8 o
o o Iv;
wherein:
nis 1 or?2;
sisOorl;

R’ is halo, C1.12-alkyl, C,.12-alkoxy, or C;.jp-haloalkyl; and
R’ and R% each independently is hydrogen or C;.;-alkyl, or or R®and R®
together with the nitrogen to which they are attached may form an amidinyl group or a

guanidinyl group.

24. A pharmaceutical composition comprising an effective amount of the
compound of any one of claims 1 to 23 in admixture with a pharmaceutically acceptable

carrier.

25. Use of a compound according to any one of claims 1 to 23 for the preparation
of a medicament useful for treating a central nervous system 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.

26. Use of a compound according to any one of claims 1 to 23 for the preparation

of a medicament useful for treating a disorder of the gastrointestinal tract.

27. The invention as described hereinabove.
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