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CHROVAN DERI VATI VES AND USES THERECOF | N THE TREATMENT
wWOB0dBNE78l SORDERS This invention relates to tPET/EP2005/013361
foll ow ng substituted chroman _qganpounds of fornula |1,
and associ ated conpositions, uses thereof for the
preparati on of nedi canents useful as therapeutic
agqlggsg,zzg%rjd net hods of preparation thereof: Rl),, Rz
CRE" ~A-5(0qaRa ~OI; 5 or apharnaceutically
acceptabl e salt thereof, vvhereln mis fromO to 3;
RerdrSmdy %miiIVAtI‘QV% ANQ'I?S%S ’;1-15%%012 Inlguﬁ%rkbz?m%ﬁ{"&n%é ¥b1sORDERS
su stltuted aryl or optionally substituted 5- or
menbered heteroaryl; each Rl is independently haI 0,

Cl_12- ghlsYhvenfidn gei-)a‘té'd% Ql@lf&])zﬁ{mngg&bsllzut&?@lﬁbﬂﬁ‘ﬁ Kthpounds of formula

?KK RH)d a@sog_%eﬁ R@mposetgé(n@)\g% %e%f fgrtﬁggr@u@orﬁg medicaments useful as
I s thérapaubic hgent; arfdametRids oRprepdRatidntieddef: each

i ndependently is hydrogen, 15 C;l 12- al kyl,

a _12-al koxy or hydroxy; R7 1 RON-RE" n R2 is R Re X
is -0- or -NR9-; nis 2 or 3; § and R6 each
i ndependent |y is hydroggn g{ wWhR 20 R7 and R8
each i ndependently is hydr Jet 1 A7=8 kyl, or R7
and R8 together with the nltroen t9 whi ah they are
attached ring that

dpt i on§FF%?’R%/H@F‘?Y&é@ygﬁ“%%@?fait i efﬂet er oat om sel ect ed
from Owhdtetgmd S, or one of R7 and R8 and one of R5
and R6 tog the atoms to which they are
attached ngh@frg?mt%% -to 6-nmenbered ring that

opti onal | yPFSrftqmléé%%an addi ti onal heteroatom sel ected

from qis0,1or2;
10 Ar is optionally substituted aryl or optionally substituted 5- or 6- membered

heteroaryl;
each R!is independently halo, Cj.12-alkyl, C;.i2-haloalkyl, C,_j>-heteroalkyl,
cyano, —S(0)R?, ~C(=0)-NR°R", -SO,~NR°R¢, —-N(R?)~C(=0)-R*, ~C(=O)N(R?)-, or
~C(=0)-R¢, where t is from 0 to 2; R% R®, R, R? and R° each independently is hydrogen,
15 Cj.iz-alkyl, C;.12-alkoxy or hydroxy;
":‘7
X
R’ is R" R ;
X is -O- or -NR’-;
nis 2 or 3;
R%, R%, R® and R® each independently is hydrogen or C;.j,-alkyl;
20 R’ and R® each independently is hydrogen or C;.j,-alkyl, or R” and R®
together with the nitrogen to which they are attached may form a 4-to 6-membered ring
that optionally includes an additional heteroatom selected from O, N and S, or one of R’
and R® and one of R® and R® together with the atoms to which they are attached may form
a 4-to 6-membered ring that optionally includes an additional heteroatom selected from
25 O, Nand S;and
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25 0, Nand S; and VB/11.11.2005 WO 2006/ 066756
PCT/ EP2005/ 013361 -2 R9 is hydrogen or Cl_12-al kyl,

woerooshed1siR7 i s hydrogen or nethyl, R9 togetherpCTEPIVOFBI3361
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and the atons to which they are attached may forma

6- menbered ring. The conpounds of the invention have

sel ecti VR Al ifokN of €f. 125alffﬁ Jreﬁl%tlﬂr@h ydrbf& stdhadyl Retogether
5- the 5-HT2 receptor bot h, and asS such are

yxtbé% ed theathms ta ehirh they e aitaeied Tt IRERE OMCBBRIEATINE

CNS g8 958?5%&%@1eai§vé3rﬁfdﬁ' H9® El‘.‘l&tldé SEARE for 5 HT receptors,

Huntlngton di sease anxi ety, epreSS|on

treprdingiherd; Hps Sl'@]’ﬁjgﬁ’f% resgitPe @gpotb@ padassugh a Wﬁﬁﬂteéjr tpde useful
g{ SRAASE n?ent%‘?ggtzﬂlh TN Sd(ﬁgcﬁdm@]s&’&?ds%rklﬁl,o%ﬂedﬁﬁge, $luntington’s

| Sease (enhancenent of cognitive nmemory), sleep
disswsecrowisty, Heprgbsinn, dnanir dRpression cpsyeRosineiERsyaobsessive compulsive
g?stbfé[rﬁrlﬁ e g%f\ﬁ}?géjs U ior AL 'Agzhe%&ascciﬁ%asea('éﬂﬁiﬁc?ﬂn@nt of cognitive

icit hyperactivity disorder

aere0y), dleepldispuslers, fegdiai dsprikers {ushmy anesex P, ‘and @ity panic
g{tyg{s 2;%&1?5@ Uabhdsh ﬁ&ﬁﬁ' era&t\h@nﬂ rd&'(ﬁg{ﬂﬂﬁ aﬁ@ﬂmn deficit
enzodl azepl nes, I zopnreni a, al SO d|Sor ers

disoudsr ME@)Wlﬂhdrgwahfmmtdrrwmsa ﬁléﬁhcﬁs cogpangsl ethanels picaiipgand
%?n%?garzglﬁﬁ&b §"Jhﬁz%pht%1’1cr‘e;1 aft @ JRG Hggﬁie?sra%s& 28 WHR§5HhAYrdubha and/or
be of use I n the

treatnment of certaln

beabinjwi sechsasihydiocepliabis: Seshscommpainds n@taﬂserﬁape%@\@lbe of use in the
Qxlreﬁg-ﬂ%ﬁ £aNEin Cf Eéplh?egggiylﬁ?lséﬁﬂgpsrsﬁgﬁ fun]cﬁo%ﬁ RoRel di?der and

roxytryp m ne maj or nodul atory
mzitatde @m@ﬁwuhenmln the brain are nedlated t hrough  a

nb
100y S5BLRE M LPT ylSuidy
Inevenltrammﬁter tﬂ&lerbe@eptmednm thrpughe niwimadien of feceftierfamilies termed
%‘T?dS tII-'i“’lig 3 plg‘él eﬁ]:fj 5%’?@%91{1 sTRY7 ph?s)éd%n i }?level of 5-

hol ogy fent " of central nerve sySt
dwfmedmtsr mRNPpmrthe bmllra fit has been $aRd shdt sloe wﬁmarﬁaep&omey playa

%gleir? f}{ p%tl{% qﬂci tpet%Yrﬁelﬁ%??eﬂtgaq Iﬁ'éllvfe s%l\%ﬁlgwgpc{e?p tIthlalrthular, 5-

useru trea cert I sorders “such
B[ Pealdctinsand 3 HilGelesave ligands hﬁg'ebnerslddn@@qlsa@ potentially useful in the

rea#me of ge% s éﬁsod}sorga‘g Etfchdag Waﬂ?,ﬁ'&oﬁ% Cjilé%ﬁy ﬁ‘aﬁﬁﬁgton’s disease,

sessive conp
dnx:etydéem¢ssmngmnr¢eiepmsszbm|mmhoseSd¢;8]@as'eolQS§WMr¢Qmmm

ni_tive r
gillsgg regsé rn}c’oosd dl?,'&gégs) a%l (ﬁ;aelﬁé “?ﬁﬁb %?19{ cﬁ? §‘e (ef'lﬁégfe%hgnt of cofgmtwe
215eradmy}1(s]e89 diatuatehs, &eding alisoeders mhdeﬁn@lemarhxp@ma@nd vbesity, panic

\R}tfsi é,ra %)H RLnt at &811 tlhg’gerqgtfl‘hﬁfl c{lsorgérs(gﬁ%) ﬁm)u‘lm deficit

as cocai ne, 6t
i sood dr fADEN dwnb@awabﬁrmebug] alnyse sudhi asaptrien cdanahdicatisoand
%ﬁs o anéRS}EF]S, ?C%lﬁ,(]) h?eglé%ma Idﬁ% %&r %g(%%aé thllqanﬁ?gxma and/ or
émmam;mml stch isehydfoaepbalusn Smhh compeamdmt alscﬁ experteditmbe of use in the

g%\%ﬁgl{&rg %‘Iér? gallsér% zstm P@IZSIS%I‘ 2 sugﬁﬁ &H@ﬁ%ﬂa??%fl disorder.

See fahakamp:le,l B.LBXgth eThierI Ehalﬂx@dql %@8Ihpa,gé>§4 1603papds BO3-14120,

D spRy o M, BhamdtR 19P5BTRER g Al Realiial,

NRPotrdnkmiskiom, 19950 1 A.1-5,.an8lAe ] FHieigletet al., S,ercﬁemmtIDrRHSedrfh Alert,
I?SS;,%?E(;}hlﬁslgr t, 1997, 2(3), 115-8.

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



Whil e some 5-HT6 and 5- HT2A nodul at ors have been
di scl osed, there continues 35 to be a need for

weopoetss t hat are useful for nodul ati ng t he BeHEL2005/013361
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receptor, the 5- HT2A receptor,zor both. WO
2006/ 066756 PCT/ EP2005/013361 -3 The invention
Pr oV e RHESE bidi &Y skl GRSl undaasQkltdded -
conpositions, uses thereof in the preparation of a
sepesiens usesaharpofiip thepigatratior pEpmedisamentsefh fayeajuse thereof as
Q}%émc %ggqtg@hﬁ! Ah &fs JFHERAAONQRerk bR %eaﬁcrbmbomments the
specific mbodi nents the® invention provid
pysaria propides pifpsazinykt wdsEutedoluindinene éﬂ@aemtés agidpssociated
?ﬁ%ﬁ&?h&&l §%£B@£{'@r%e%d &R t}f‘epémﬂhte elp? %mmf%ﬁgdmmem useful
ereof in the preparation of nt useful In
fin ehettreatmemtrtf cerftral @grvioas systeny E@sl S)sciﬂ gamepdRS rogtesmebract |
ﬂ% gastrointestinal tract disorders. A
pu flcatlons cited in this disclosure are |ncorporated

“her eiAll uplicasians eitedin thistdigslgsureene incexpprated hesgindajsreference in their

LA se stated, the followng terns used in this
%pp i ‘cation, i ncl udi ng t he. specification and c|aims,
have Uriess dtiferwise stated, Wi fallpwieg wns isedrin ghis bephestien, including the.

tsFé’glﬁcaa§n gﬁg flairhd] PB\;‘éetP§ Hgﬁ“ﬂl gbﬁsaéﬂ/é?lrbe?dw %%sﬁfé@ﬁ%& @hat, as used

a-l rTB e SI ng orrrB (4 K )] « »
ilm]ﬂiqﬁpeaﬁdlaﬂ]pamn éh@ammdedmlergstheh@g@bnf@ms el,eans ynd “the

B4 S8R LG Siess AIABRRLC cdeflyShiGatkOoBeRAtROUNd

ances e activit r conpound or 15
r ecepigonist” refers'tan kgipornd Hat eifeangestbe adtiity of prether egompound or
Q&ggﬁﬂ@ d.saturated hydrocarbon noiety, consisting
carbon and hydrogen atons, having from one .
to t vxéllvé” oeatisdine mooavalentlineayer baemqltd satefagadshydpocarpon moiety,

%é}%{% r%l &H:Br %C&I%E& and h?ﬂf(og?ﬁl 5{5%{% fé‘éﬂnl <ﬁlce t(l)J awelvebcarbon atoms.

adLewerotlkylT mfetrecb etmalkﬂgmw of oelehy bix qmbopyttoms §6propyilkyl").

%Q(%mf)ﬁzg g}- %}icgl ﬁg&psqglx{i? b(n.ez[rre BV EMited BS %éd\}%li %ﬁﬁggré)lpyl, isopropyl,

those group
uddbugﬂ,rsact-bdtyl ruermat}émnwl,eshcytyl co@tyib dodeyl,af wehes those groups

SRR Bl A IG TE g
c ar béAHarlemmé meansa llmrezan sdtedtalatival et dgdgicwdlosntdical of one to six

chq)r ’OC ggli z{@rql 8?e[dh58{ur£@5 857 %gt ﬁ%cfé?ﬁa%&? %ldll(,% Sfree to six carbon

ratcnw Ie%nenetﬁyigtg; h&ﬂmw@ﬂ dmethﬁsthblﬂwIpemeylerregggwhﬂeropylene,
g‘@’%} gen lterrl]é) %Se Wi gsut?l%se}/g}?ﬁg Whith allte 1f1'1§stt fed th?f)zanﬁales of

mpound I nven erelna
cAhﬁenydeﬁhhennammOmmmfmmﬁmrunsaturated di val ent

hydr agarb an madlca ) ¢ Iy .
bran c%g( G At Urared al [ ?/aa{ Iue nattuﬁltedi a(lvalgr& hﬁ’g{bzfgfb%gf raglfal%f two to six
tchrbee at@msoxa bantud satirowd dlvalegt hydrodeebgn sadécal of three to six carbon

-CH=CH ) ,, 2..2-dj 1 t henyl epe
FG0Eh g SPSBERYT bt wit ol et s BRTP A EPEe |
aSmt:thyﬁaeogmquns bwtérgfhenay penténylenst asa\teﬁds those gmu@x mhrpihese
gll ﬁro ds gf Q% | nvecr)]ltlrll neRer el nal 1on lereindtiek OXY"

LU %ﬁ? mﬁ |s apﬁq d%?lned
her ei“AlkoE)( anphiess glf)up —OR wherem Ris 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 in the examples of compounds of the invention
hereinafter. |

each R independently is hydrogen or alkyl as defined herein.



al koxy noieties include, but are not imted to,
nmet hoxy, ethoxy, isopropoxy, as well as those groups
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the invention 35 hereinafter. _.gach R independently is
hydrogen or al kyl as defined herein. WO 2006/ 066756
PCT/ VK ROGh¥h R TRARS0AnEITON BlkyRn&as defined
Merggﬁg%%{%%g%{ﬁgggonﬁ s al klyl ene asod(relfl ned lky o
henem nAntingalkgainejdes smitogerslyl caminopibrhy aminapieass fy| |
tﬂ?Qg#l oemd the Ak &PI}JB%BB Qﬂéle 3p darﬁltﬁ%alhcylk ?nay-Ela %@dﬁ!‘nﬂ@d once or
am noa u bstituted once

twwccmtw aﬂtyl td myomdtec‘ial}sylmmﬂwhmgi I"diedkitaaningaliyl alﬁéipectwely

I"%lc | 5’% 'Oiﬁlcllﬁﬁles mek ?ﬁﬁfiﬁéﬁ"m@t&lﬁl rréthyﬂrﬁ%t)@myp gkt minopropyl,

m’noet h

hyI am no
rtyhytiansthpipmdghe like. Dagl{ﬂmm@ewly lincirdes dn@eqhvln@momethyl

8%&1‘1?1 {nam noet%)(‘iethy’ld;{ﬁﬁle ¢ ﬁl%%gm s M @{%ﬂﬂ?ﬁﬁhﬂé@thyl as well-as

It\hcrseghyips Mhactrare aunsmfed hythe ea@nmbss pf mnpqqmés ef ge duisation
o5 [e illustrated in the exarrpl es of corrpounds of

Re 1'nvention hereinafter. 10 "Antagonist" refers to

a coffpotagonistatfers tniapeipeund thap riev ¢s orrernts ha aghion of

gélhle{on%? é}%g%t&%ﬁ?ptor site. "Aryl" nmeans a .

nonova romati ¢ hydrocarbon noi ety
consi At'}{l’hgle@ﬁs amonoyent cyilic anmatid hydeddatbamr maigt eonsisting ofa

é‘nlaec? | ne ﬁef}{c&cll&'égxlﬁgufﬁﬂg b?heoﬂfgr g(}ﬁg}% Ez%ﬁl lzstpglﬂnda'a%gﬁsgﬁted as

aheﬁnauﬂterémmﬁxadple@ of zpwsnyﬂetleshsclnép fpuhgte nop liphited 40 Eglpynyl

%Q el(rl} rn%#tha]ﬁ}qgﬁgeheﬂgll)dl r&{}ﬂ'ﬁﬁéﬂﬁd dR@nﬁé]@' %H%ienylagiﬁlgﬁyl
"l}’dmﬂ‘ffp’héﬂyfhmyﬂ nmnleyflndeéprfemsdydmlnodlpbh@)ﬁydlshd:rfybnlﬂd}’l -

giélﬁfeg% lfo (f) &Yekr)lg g}{%ﬂy 195{% %gh%%ﬁ‘&%lnyl Bﬁ{%%rgﬁﬁ r\yénzodloxylyl

benzoxaz
ﬂ»emnpyymyh bnyioxahaﬁzbﬁmlzmﬂa@mmlyb(;nszmp rpd}rb;mzquperazmyl
e n r
??é 1ng %y be qurSH&l?xﬁ@lngﬁg %rgé)élglop)ﬂ/gherryl etléyleélgdloxmhenyl as

aglltab ds:ee graoups sv}mﬂu abilasteated iruthe esdreples of donepaad srpf ths invention
oun enl ny i ncludin

Bt Rry s gen s Yokl EhE R ot 7

rreanS‘Aaylehe\iahms aalr\y\.lent amrl madicak/mmramrar)dnyets deﬁnagherem "Arylene"

d? ([hﬁ es, d ﬁg’%ag'ﬂ I s’no&é{ entg n a[ra E@n ?‘XICEQ gh? ﬁﬂ?@l&e, 1,3-phenylene

hna-lplhplﬁe;dymme res@ladw]:],y)% vﬂhdnxyﬂayeheoptespaysmhsahyc)ed aswhifiokd herein.

maybe, 0 nal ty tif. ef .

Ayl épﬁg}kﬁ % Ar Arﬂ(gfkyl?lgh ngd E alalﬁg%%'l)n meAR a radical

i nt erRARInGeabR ys anndiaybere graud z(ml R'is R; &Kyl gdosp es Befireddwrein; e.g.,

ra? éfl rp%%ggla&yp a@dﬁropﬁﬁngp-f‘-niéﬁ}ﬁe%% ASvetel h&d groups which

3rd Busthdted hpthe rydhpl2s ofiompopeds yf the asemddn hasinafiesae examples of

gr gﬁ which are illustrated in the exanpl es of
Bﬂ% nds of the invention hereinafter are exanples of

aryl &Ogylbalk30 midayis b eatidaydd carlmaydlcanﬁattywr)atlﬂﬁlg of mono- or bicyclic
EIEC N T RN ) TR T —
@aéh abstitukert 8 ubdepeddeady dydrotag rabiiyh alkoxy, halo, haloalkyl, amino,
monoalkylamino, or dialkylamino, unless otherwise specifically indicated. Examples of
cycloalkyl moieties include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, and the like, including partially unsaturated derivatives thereof
such as cyclohexenyl, cyclopentenyl; as well as those groups which are illustrated in the

examples of compounds of the invention hereinafter.



each substituent is independently hydroxy, alkyl,
al koxy, hal o, haloal kyl, am no, monoal kyl am no, or

waolc@bkyd7sen no, unl ess ot herw se specifically iPci/EP1088013361
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Exanpl es of cycl oal kyl noi et es. i ncl ude, but are not
limted to, cyclopr opyl cycl obut yI , cycl opentyl 35

cycl Qhexyl,, .cycl.ohe LRCL AL '

part i y{:ﬁéal}jﬂgli(yh P%ﬁagﬁxt%r ?Q; %h\? 3% x?ll!k}gr go? suc#ﬁgls allylene and R

\?\%@}cﬁhﬂoyhmdeﬁnec%/hértement en%/I as well as t hose gr ogps :
ich.are illustrated 0

the T HosTRTIBH REFBIARAAF A AP0 B B FETRUHL s three

t5geR Q0O B 6den replatédwithalsidystinhday indepeatently seteitet fyom the
S Abe SRR o T e Sl R RS Yl o 2. v
ahk Mhdéré‘tdh@uﬁlg tieds tlﬁ%e[ﬁdlﬂle@f almatlﬁhént\dﬁdteehemeroaikyl rhdioalgs through a

(higs ik ien a1 S Fove beeh  SHagi W LB o
Q@@ﬁid@péﬂlﬁnﬂf' of é&otheNRb(Rogerﬁradyl éﬂ(}ﬂ))dya'oal((y\lher qrch)allqlalkyl and

Sthe t af ! ding t hat

t Ingrb}es%he{loprhg {0§81P],0 CX&O%LE\Q Ve YélloglgPe'lﬁgﬁ ﬁ?gcl(‘ljl Ca nells 1 or2, RYis
ta:llf(y@ Ugho IQchhﬂPcyﬁU@manﬁhe,raeyl@mﬁa) , imorioytkylgeino, oaciyd]kylammo

a oa

| oal k
T T T L Lot O

h&gkﬁwl 3- tqrdr k@’:yl &ylh]a{hloxyeth;armmeme@pmpys 2ehydRoky-1-
IS

| oal | oal | kyi
R SHE sy }2( iR e -y e B Ry droobun, 2.
CHiR cﬁ@k}ﬁdtﬁl i%rdroayalnxﬁethgq:yb@m Nomirvethys|3kythavopnepyl, ar

AR T BB GRS S 5 Bpeleyteropy,
%nma raﬁﬁuwuﬂawlmearyn@maﬂmﬁmthO@mylhmmmyibsulfonylpropyl as

1wﬂijﬂrtgwﬁ?w|@} TSR i opits SESREYBIR M e invention

dihudam@esybut yl , 2- hydroxy-1 - net hyl propyl,
A et Nl SLAMOPOBU B 15, SULOISHON 12 g
HTHhAQ 5&%‘1@ Bl 0RY hromatR gl caftaiiaf g bhQtivb,Gatthide ,r1ng heteroatoms
met h am nosul f ony tget hyl., . mef hyl am Fosul f‘%% Eerolﬁa/ dine that
ssleciEdTom s Ch 8 tF BHRENTIGITOR 258° Pne: PUb e Pl signding the
et)l‘l_lgtHRh&ﬁné?{t p@»ﬁ%@’dﬁ%te@&ar&hﬁdicﬁ%ﬂ@g@ﬂ anhi@é@laﬁaﬁhnghe heteroaryl
er oar means, a_nonoc or . bic ¢ _ponoval
RS By bé%%"*@%‘%@%"ﬁ@“ a%%eéﬁgﬁ‘ﬁreﬁh\]ﬁf‘%@l’gf of Befeio S oietes
ahermk] tut rafél%t‘li%ﬁe@' tB) iRfld A8, dxﬂiblyl&%oiahbl?ﬁ‘ thib2ddyl, isothiazolyl,
het er oat ons ected from N, g H pﬁlnq(%{éﬂ%l L
rox¥igiagolyhih lb‘élﬁ%f&chEerﬂm itV a'énglvafh‘/&ut pPeARYh pyranyl,
aﬂfrﬁﬁh 'ﬁﬂﬁlrﬁ? :p?ﬁdﬁ%l b?ﬁofﬁ? tp?fa@@l‘%{ pyfidedyt,ajuiélidyl, iqeiholinyl,

%q%gvg}?ﬁ liaer@aﬁgqnheuflehenég Sy beapgrife %E'i}%ﬁiﬂ%fg‘a%ﬁm

hedre b O zo R ib8hi RBiazdfICh#@SthiddidzoBA, fbeﬂiﬂpykdrm tedblflpisoindolyl,
i m dazol yl, ‘oxazol y|, isoxazolyl, thiazol

.twmhylatreqzwl anaxR bl eIy QUi aYh A lllfmfﬁ’éwmldmyl

RAMy1, RSRZAINILPM, dtaaélﬂﬁ,h %Yx'dmyﬁ hlﬁdiﬂﬁémkemitlaﬂwg partially
p ri dyI pyrl dinyl’, pyridazy pyrr XL 320 ¥
rqg@y:lpe dfgpfﬁmep ﬂyreof i Tgba FF(S’P?WWPC f)t@’ﬁ)ff))f ties may be

b;gﬂﬁgﬁ éaﬂﬂgéﬁy }Thupeﬂgt%la JﬁPmiElﬁHé’s' "umhﬁ@cﬂid’i}l"@ﬁelﬁh?’dlropyrxmldmyl as

nzooxazol benzooxadi azol i azol

beell a thgfcgrgggﬁ \y}]uch B‘@ﬂ%‘éﬁﬁﬂﬁ‘ﬁlﬁ? |the ?’i"’}ﬂ‘tﬂ%ﬁflo c?@apm ciﬂthe invention

thd@zky! . triazinyl, quinoxalinyl, purinyl,
qul nazol i nyI qui nol i zi nyl, napht thI diaPyL, _ )
“Hetercarylene” means a divalent heteroa radical wherein heteroaryl is as

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



30 pteridinyl, carbazolyl, azepinyl, diazepinyl,
acridinyl and the like, including partially
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het eroaryl nvieties may be paQ§|aIIy saturated. Thus,
'heteroaryl i ncl udes "imdazol1nyl'

l?l'étreraqh%y c'lu eg tﬁ{ %xar@)?( xsﬁf(ll}le piﬁﬁgﬁﬁﬁé ?w&Eﬁs‘mose groups

wihvehdrée dlmstrhed @i 'dnafeixanple86f Cblﬂmmdapglth@n@wenneahgreglafter
di V.ah"ﬁgieﬁhet Eﬂo’arr’{% N ha? e%alw \Aﬂp.elrnﬁgge E?@quﬁ&?&%h‘g a%lyaﬁefer toa

def i ryle e o tlona
sulissituent fleckoqashl cef, br[ﬁdo h&n@dm V\D 2006/ 066756

PCT/ EFI 10 O@géﬁ’%ﬁé ﬁ%(ypaﬁ dlll g Wf‘lmh' Jh%l qﬁg‘re hsrglro§en has been

exanpl & ene,
gepdared withhsastie oadcffaréﬂtl}fatdgam eExamplaﬂydlak)aawblladuéé ~CH,Cl, -

%ﬁ'm 3 gﬁ‘&g%Pgrgélﬁ}/gaﬂ% ?ecg,' );% ?tvteﬁ s thbog grtoﬁﬁp'&fhlch are
ilntseatdan g&adthples of ecrmp@urals of dﬁshvetrﬂ@nthefdimﬁreo .
hl br "
ot | Bt onPie Rf O 2anuE SR ¥hers RS Potipdiom is
NI boatkslkyliabh tevenaiting mfng etosmd fohalaogsﬂ(ylenEgemn ary
B:lr o hg%/ IE)%i k@ I rl?lfga%é-a moray%l)ent %q:ﬁlm01g?2?%%%§tué$ of one to three
\®hige, hnﬁfrporatlhg usd, tabpst threetoh éomﬁmrqobaiemi(dmcrpfmnﬂstrogen, :
tg)gtergflrng{\{‘ga rS) aﬂe\lﬁ%tle]gqac%é g.tru}gergg)% 5 c()) onanggn a?gtutgﬁe :?s%{seﬁﬂed herein.
Bampleo bf hétadokydlyl andletid3éndl edmbut arg nbt Tugpited mnplpfemdmyhlplperazmyl,
t
339{9?6”%2%& By BRI PR S RPEl A IR darotidinyl,
Gfrt?l}lp ida¥inydrsazdlitinyl, Qkothlﬁlmyb,rmbtfphohhﬁt éme[zahdm;;l :
e mnit en or. sl
H%%%)@WW% SepiciRE] amirbe BagipShiu el g
dﬁﬂ‘aﬂﬁﬁ&ylﬁ’tﬁﬁﬁl Benzothxaohdiagl, bénzoeiotylioiyyd) ddhydroﬁn'yll, tegrahydrofuryl,
ﬁqﬂ'éﬁ%}gw ttet?g%ﬁggﬁyﬁ%riyg g%ﬁ{w olgairg SMworlyhdhnylsulfomde,
Wfahﬁirplﬁdlgmylsulf&yd aﬂi?ﬂt(ﬂjuﬁtydlmyl Hﬁd‘dﬁﬁﬂql{ng(dhnyl tetrahydroqumohnyl
ol i di.n zin
CanapraN R AR A erOlR SR i yreREfin it Bidmptesof

|c§ﬁ{ﬂ3>|uﬁé%ﬂ tHe Mivkntienuhéreidbftel, mcludispparahllynyisaturated derivatives
quu nol i nyl, benzi m dazolyl, thiadiazolylidinyl,
BBEHES hlazolldlnyl benzoazolylldlnyl dlhydrofuryl

t et rap ﬁbﬁiﬂyrsﬁbstltutiklhm{eﬁchﬂiﬂlydssoctaﬁbhahﬂﬂraﬁ)ﬂy Iphlaxy)ﬂ"

ChGrraPRhers e of Moo iy AEBEAATASY D ROfh Feteroart o

dieberdéyicEPRHICAY (bp'twn,all‘f ﬁIHsﬁthéﬂ 1(ﬁdbpdﬁdknﬂll)y¢vxth one to four substituents,
tetrahydriso

DL 8 AP P AT GO ORGP MG

I HaYeR DAl rh)‘?l@di)@'alk‘?f helo, nitig; E)ldldbﬂ]gyd}i)@fyt kkkbkyy amino, acylamino, mono-

unsat ur at rlvat th
sl St o, biaaioSedbe bt ik OO here Ris
HyaPdgen, alkya E_phel’iﬁtcﬁ‘rp(h@ﬁ))ylhlkyl ),CYCR'®a) kKYJOOR (where n is an integer from 0

het erocycl yl ", means an aryl, phenyl, heteroaryl, or
hetSeRomndR Ydre wideptndesitly rbydl@ggn pxyalk;dbzgtd R isthydrogen, alkyl, cycloalkyl,

Irﬂgglggliﬂﬁlwt lBK%‘m%it’rhE%?’?h‘g@I ﬁg)l? Béfﬁulg ééﬁfltggbf(ygf:ﬁe nis an integer
s B e L e el e

Q%éﬁnd&ﬁb&'cﬁ@dﬂﬁbthﬂﬂ?ﬁﬁdrogen, alkyl, cycloalkyl, cycloalkyla]kyl phenyl or
phenylalkyl.



al kyl am no, di-al kyl am no, hal oal kyl, hal oal koxy,
het eroal kyl, -COR (where R is 30 hydrogen, alkyl,

w@b@apbe766 phenyl al kyl ), -(CR R')n- COOR (wher ePCIT/EB20851013361

10

15

20

25

© 30

35

integer fromO to 5 R and R'5 are independently
hydrogen or al kyl, and R |s herogen al kyl ,

cyc | %C\rllﬁa%b %{4 V\% lmthpcﬂg H%lam cgm%%ﬁélﬁyajsgoqated with

or - nis an intege
&,in R;lnthétd: d?galac ehenmdtepemd engtom hy Qnogg@mp%ceéﬂfkwder awleptitution

PRGBS JRPRe BB pp ARG N IUA1ERREIMO palogen,
pntem@cloalakmnesmr@am@/ Wb 25t ePERAEHR0P6KD rt;@@gsulfomyloxy, :

&%ﬁ%\éﬂ‘p’? &%é%lil‘xgsuééggg 13, 1 hsgricgcy t\fﬁeihglogcg edll?%géﬂo@ghmoyloxy,

@ptjamullg solmml’&tl Ibynzyﬂoxg, isopopAbrmaacyloxys @uwelbasgbpgcgegtmsgvhmh are

f
ii1eg B s e R e ERS R of BBt R hesERERR S ©
hal o QM'o,dulaad)ﬂ( anens @ m(ﬂdfcyaleethe&uta‘rmwww y targetc A hagnteractions

Tet h | £ onyl. h f oyl oxvi .. 5vg hi .
FEASnBatTF By ERYE € BT ERE i chS ik O brcin

di h al“@pheﬁzﬂh o bgﬁtmny],ly” apdois m]nailthg/s@ué:mtehﬂpdﬁdribed event or

gj]rﬁlﬂ%%tgﬂ%l reﬁ}? gt? ¥ ﬁ(id[cwéta (t)l)l%’t éesm%tlonlahc‘ld'illc'i?ssigstances where

Qlﬁ)a"mﬂﬂdﬁclahrﬁstmw ascand armlnnkten@s naWheh it ddVb dot.at or "

meang l e that i,nteracts.w th

o or DR g Heaniaby ABHEEAPh3indh. Prfhibd Ihaiclign.

agoni“gdert @f@mg sotvatt’ onfidert balvéritk eyeansthdeblivergds inertainder the
neans BO

nal.
sapdRne At Py reretion PBRBETuAYe o b BOR R e tng for
ReadpREben2etd) toluﬁﬁdadefhﬁﬁtrﬂd’; ectchhydrdfyptanpN, N-lduhethgl@rmamlde,

SRS T A GG RS 5 sr. i
aeéztat(él SREMR, m@&@ﬁétb}d@@torﬁyﬂffpﬁﬂﬂbl ahamcvldpmahmcdnsop‘rbpm(ﬂ tert-
LR SR e B L B AR Pl campe
REcH@pOesds dfhﬁﬁmlvéhtﬁmrhdﬂéiﬁiﬂt@n Uik gwicified to thel codirary, the solvents
for enzen t ol uene, acet
tused ‘é"r@‘ﬁng’m?% fntﬁF Neﬁqnﬁéqvﬁml?’% Prrahs" gti_plvenésnl orof orm
met hypaaendbh@dallfleceptablie Meanothat Whith is 1ﬁheﬁﬂ] iroprepitiene,
%I@(gtgg%éeuﬁéa( ﬁgWQPSlplé? H%ﬁ%}g%}lgr?%’b%fﬁt |(r)1rc]>g tg%lﬁ,r %ﬁ%}leybmloglcaﬂy nor
tehdrwideWindB@tabledindX adledespydtiveitteis aacpisdld fomgetediase as well as

roups which arg illustrated in the exanples 20 of

mafeuticg Ykvent i on herei nafter. Unl ess

speci“Phedniceutibfly Gé&@pfaBre)Saltd”mf a%ompehd niesedsaltntahere
Eﬁigcu ons, t he iesent H ention %Ee [ nertt | vent s.
BPHEEBEALYSFIRAPLE SLpH DR and TE 40 bF 5l
foLcdl&%nﬂil eaityd e paphraompethd cilchaanpiasiude:on t hat
i's genera

nor ot her {Mys:aarﬁe OPOé’to‘l% I gjﬁﬁ‘%ﬁ“ﬂﬁlﬁ:ﬁ‘é&%ﬁ%%‘% hﬂrocmoric

accept abl e afciH hy&rtoﬁfdrﬁﬁrahdaﬁﬂﬂ@idacﬁl$nﬁﬁc huﬂdﬁqﬂhosphorlc acid, and the

g 2|atr ;m ceut Ie}(i@oﬂzpfg}:msd :ﬁ)ggaglzqu%cg&tashl asgafcgt%) acu? benzenesulfonic

phar maCEUt | fedl, b¥nREe efhl Mlﬁtﬂﬁﬂﬁc gladi dreid abidy @hamesualfishic acid,

: E:t pg?gf‘te S(ilg{?g]g@d Shus c(%acf rgh.] 8élgaalc1d gglh{a\r/rlntc Xag glycolic
acid, hydroxynaphtmc acid, 2-hydroxyethanesulfonic acid, lactic acid,
maleic acid, malic acid, malonic acid, mandelic acid, methanesulfonic
acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid, salicylic

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



acid addition salts fornmed with inorganic acids such
as hydrochloric 30 acid, hydrobromc acid, sulfuric

wa@eiod/o6a1s¢ ri ¢ acid, phosphoric acid, and the PCREP200§/013361
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formed with organic acids such £s acetic acid,

benzenesul fonic acid, benzoic, canphorsulfonlc aci d,

citric acid etha esul fonic a

gl ucohept oﬁfg %fc #‘cbsegﬁcl’u@ > %Jhlc(sl art ﬁ@g%nt%g%g%:}g(f xamples of

gl %col iC aen@puh&mfahg/mpﬂrﬁm lmeranaﬁﬂ:r, or

2- hydr oxyet hane on| cid ”gga][

acid, malic acf’ %H erhacﬂ %flﬁnérogeﬁﬁqu%tﬁg, a%lﬁ compound
met hanesul fetAérds r@hcﬂd bynal Crmtalu:olatelgd an alkali metal ion, an alkaline earth
2- napht hal enesul f oni ¢. aci d Licyl.j :
acid, succifPETae? g‘mllngﬂ 18P1 (gr&)rmes-VtVo]i1 i Ogéﬂfcf%ﬁ#%gamc

ag i d, g ri ﬂ%b‘e}(lAa@s@tab(te M@ﬂ@ﬁﬁe’eﬁ)ﬁﬁﬂﬁé Md@%ﬁﬁﬁ/@namnine, N-
-8 aci as _those .gr S il r

in the exa %Aﬁggwam%n%’ﬁf}%ﬁ% ggrfl??iémln?ﬁ}@n mehislwetll RfSle groups
her ei naf t erwhie argdlldssrafedringiet exhmipleant annplmmdrs robtherinvention
present in . the parent compaund either

a met al |or#‘ereén‘§'er AficeRFADIA TOTERPIS PYS mcll%dr? 4 ungh?&/romde’
earth 5 i ealciuh h@dlto&idldnpmamumhydromde,csodnhlrmatrbsname tuind sodium
an organi c or inorgani c base. Acceptable organic bases

i ncl ude di eYAEH%ni ne, et hanol ani ne, N-

met hyithglpdefased phartﬂalcaitftalhyi)hcﬁéptllde sdltsanethlk agisfermedfrom acetic
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/é@iae Bir@bic acxunﬁfrg:ai&id; sbHERS pbﬂagshutﬂ,ecah;hurm itk ahy mgneman

10 cal ci u dr e 0 i um h d

B UL LB OB PSR R R bl s
RRALASES N Edditiyn &frﬁﬁqtcﬂbdta) sakiystaboemt folgabiphsf ordefided -
fromacetic cicga(ngtydqz% htoric acid, sulphuric acid,

st HRrRe L0 181 3¢ teic acid, phosphorl c acid,
tart arjeGedsd ‘Gro@rag snddpredrug’ Qd\?}uldh mﬁ)pbcaﬁskdlmnerchangeably herein,

cal ci um zinc, 15 |t | d be
Jese F%Qraf(ﬁ?qw%gfqu? %F e?elé Hg‘ asiyepap Piﬁlij&ae‘:ﬁ?ﬁdg%g tioformula Iin
?ﬁ\ﬁlﬁﬁﬁ?plu)%h%drﬁg 1sit J&llfiﬁlﬁﬁ&:rézpﬂo\/aerhhm&ﬁdiﬁﬁ Blﬁb’jecft.o Przlrugs of a

Sol vat es) .or sta f
omsond ok o A Lare PictE bR o mate (B Har eroup(s

"REQnEiniGe (SR ouxﬁ)c[ 8eforgula M kedh a7y thet the m‘bdlﬁcatlon(s) may be
i'nt er changeab %ﬁ éi:lel n, refer to
§

e B toopelepsrahs B ERL CRnde Ra R EMEGE SRl SIS of

| fBrmafd 1WhePei A s}dﬁstgrhrﬁh@dmmﬂlﬁdrﬂcgmmp & zﬁfcﬁﬂp(hmcbof Formula I is
manmal i an subj ect % s of a conpound or

draadsd gbgl?yegjobg thas nav\pe s ayﬁﬁlén yivo e efxgﬁaet 8 £¢ hy Huciroxyl amino,

g(fr%ﬂﬁﬁﬁir 1 g?f)@ﬁ §RipettivelyN Exa R @ﬂﬁroﬂfués@ﬁém&l@ blit dré n®tiifhited to, .
Z he nodification eaved mN/Nvo

Q§tqr5e6eega§éetewe opmatentndbngetta éenW%SS ﬁgb%%*’éf’—%(&@
ch m%Earbf) mlﬁdko%ﬁ&iﬁapgrbﬁﬁi 1@@6mp’iﬂihﬁs)of fefmula I, N-

ST srou i S coimound SUeeimla LIS 28 esofamin
rfrﬁggtﬂﬁ{a? fou E]t%xfrﬁgse amé%f Q¥¥ls and @hdSletersfo keétonk BM@ aMehyde
gﬁugctﬁ)@al gqonlpg g}ljé/q?gounds g?l?or(rensulg I aggl gc)herll'i(%,ssele un egaar(P lﬁ “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 -



esters (e.g., acetate, formate, and benzoate
derivatives), carbamates (e.g., N N
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compounds of fornula I, N acyl, derivatives (e.g.
N-acetyl) N Mannich bases Schi'ff bases and enam nones

of amina 30 functional aroups cef ak Secting -
20 S AU T B P
gfon DSrd uped mra@hm@aldfr hEmmTaﬂdarefe;r tathohse bgahiclgequpsdetended to

Bu ) ar%)?ggll} %totrllz@%%st u%c%eau%thcfe reia onspd]ﬂa%ét gﬁ#@&@l}(ﬂo@(gdures
Qf(&ﬁpfar)(mtro@dfropmédtmg goupsl pichrtbahlst areipogimoiipd tehfrefluoroacetyl,

| ect | bl £
Egﬂ *?‘?‘1‘1:9\;1@? Xln(gl%‘): Eﬁﬂﬁﬁg’%&g ggﬂ ¢ ar{gf) Een%glﬁ)x?ih B Peact i on
‘ﬁ&lﬂh&@bé’xﬁyﬁ)&?&dm@l’lyﬁllﬁ nﬁﬁibeﬁiyﬂomtgtbamylalammeoxycarbonyl (BOC), and

{}%Lt ta%gﬁk}l&aq%@/egaéfgl{l BW Et(h el?cerg%g DLl 8L I?tfﬁe%he ease of removal and
@h&ﬂb&thﬁoGﬁﬂﬁ&mﬂtbéﬁﬂ@@ﬁ%&eﬁmohhlS |nvent|on rely

upon . the protective ps .t o ock reac n
and! oROlGsEs D aRE e SHRISAORERE I e WD 3005 Dk TekOREHE or non
E@-ﬂh’f&ﬁ%@aﬁﬁﬁtﬁ&bf solQerlite oinanbmpokinds lewanpérlentihe trap a fixed

terns an1n u and i1

FRUEEP AG R Aecs) o Giea i Bronit BB fapaing et 1 the
6 &t i MatehBeBoRa@IBiBedis @l]zhp&ralten twdanl elek doblenprs atcehbl theesolvate

i ' react i.on

ni trogen at om.aga t unde

K aiot e lsp BedaF BT S RS AR OB RS grore
R Ses| T Glated Qﬂthﬁiﬁe odtlee d’ﬂlbttahctemrt @tichahe water retains 1ts molecular
trifl uoroacet

aceta enz Bn
5k 3R Tt %mlrmefe B‘B% %@Z’} m% e hydrate.
met hc’SM’QQ&Z Mie@ﬁé’ﬁﬁﬁﬁﬁdl@’ind rﬂmntriafrﬁb:ﬂfl Zylamtiyad @imeansydny member of
tert-buthy ar popy, E %H ndd tgg |ike. Those . .. cuichas
48 TBH I e A ing Bl MR G S gmans BB EETREPTRAS
Q8RR szeés%ﬁ@\é@her@ﬁ% ankdQhok 19 spdids] fEanfaﬁlmalt hehasdattlgénorses,

follomnn actions. "Soly vent

bR SRR G B SRR GRIEISERFO BT QoK SRR 1 roretory
Shah S0 iRIRE A ﬁ‘od@ﬂ’@, Wl a@fat§ ﬁh&eﬁ ahd gﬁﬁﬁ;ﬁp@g rpd lﬂllimllskeh &wemples of
a tendenc¥§to tr a fix

0
include ygqrwt?ﬁnﬁteeﬁgeﬁ e téleﬁlkﬁu A G piect”
%o%th@&e%otelJpa&ﬁaﬂarSég%\bemx is water the solvate formed
is a hydrate, @%ﬁ he solvent is al cohol,.the solé%ﬁq hen
f or med hPepawicalk eifestise aMOR/d MIFABS 2B pPROPRY Gl ARPYIRE that w
CRFRhRALIOR aAlubREEfP Erefit s dibRkERAte 86 sﬁﬁcfﬂﬂﬁ tereffddttshch treatment
one of the substances in bugﬁthe wat er,

al n
Tor Bedliriessiar Bic (hgapOCab BB Ul HET AP eaRing on the

t&rr{ﬁumiocﬁgea% stﬁ'f@ 'b@m%)ﬁ‘iﬁ@ﬁethe séveBhesitthe aﬁaﬁs trepedpths age and
non- manmal | s neans. any nenber of

i Do hBIAERe SohIFl whetgutansd IGE Of PO {TRtratign. %%%ment of the
naQtrénH :%’?ﬂed?éa'l B RSrividp Bra@ﬁtloﬁ‘éﬂl dAdesiEachctand ot her apes

S eC|es farm an suc cat,
hor s é%he te%wéé osegi(g ped abéwi’ asr{,ap’ ﬁéosediaﬁggcf hege : EJQP Zeferring to a
SHEHbRIndoPRates by mnc@tﬁg bﬁﬁtd%eﬁhﬁ’@ﬂrcﬂf&l&r%rﬁ&e apiweihspreferred,
i ncludi ng rodents, such as rats, e, and guinea
phoes prafsered gad mastprefegeedisiefinitions, i E%W manmal s i ncl ude,

but afe. ARl bi nﬂréa%@leﬁp of Ridisdsse s@fdhintlnded: i ke. The term
"subj ect” “does_not denote a particular age or .sex

"Ther apeut i cal (i Reg¥eaEng the disrateritate g aiesiag the inigal sygmptoms of

a conpoundhfifeaset@Bnot RUT DS EL Qbjdce that siuibe ‘ékpcfs@dl to or

treating a di sease state, is sufficient to effect %
treat nent predisposed to the disease state, but does not yet experience or 1splay

symptoms of the disease state.



25 for the disease state. The "therapeutically
effective anount” wll vary dependi ng on the conpound,

wolc@easaset at e being treated, the severity or PEEEP2005/013361
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di sease treated, the age and Eglative health of the
subj ect, the route and form of "admi ni stration, the

j udgenent of the.  at.l.endin or_y I fth
practitioner, (Hﬁwh&lﬁ% acgs(eg?e Ska%el’ﬁg %Fstr%rslfl% tb{:gg\%lopment orthe
defined ahhiease seaelof ithdascaigfprechshar ei n* when

referring to a.30 variable i.nc rate by ref

the broad def ia(H} tion of feﬁ‘g ﬁ?ep(%‘fegse e Ca8£18£ Pe?nporary o

preferred, erﬁiﬁﬁ@tﬁé@éﬁfoﬁﬁﬁ tl@d‘ldisdfmsitatp oefte r:lluadal symptoms.
definjti ons,“ [ Treat,j ng'. or

i f
di segélé termst ge?tmg ud:ggtacgpg \;%arﬂ;lp% ﬁ?ﬂare rgrel go Lchemical
%a%h@n rheafls adiﬁxbgséﬂglxﬁ érthosd re@eﬂntumlsr propﬂnzﬁe conditions to

Sesise bl ISP, S 7 e

deRsoRA Whldhq;roﬂﬁf&ﬁ Eheeifi&ﬁa'&ﬂ aflil P tteeydesisghpitod st mﬁy hérenecessarily
di sease st 06/ 066756 PCT/ ltz_leélOF?/ 0133

EPult SRR OTIHAS EHEDHRLER L0 T W Wafs BUpfiRgdgiie. there
Ww mak 1ﬁt@1€nedﬂz|lt§£ﬁ§1€h Sf@’}ired@a‘edllﬁ sheqhmmeawhlch ultlmately
ons,. oOr 111 rell evin Sea st a i.e.
é%?@ F%@etf‘éfr%}oér%f ﬂb"r lndﬁéﬁﬂ&ﬁézﬂ‘ %P"e%ﬁs 5‘1%1“8# the -
di Seasgemdrall hedomehslatirt Rbeddh tlS“j mpplikfmyonSS Based b AKTONOM™
treating”, contactin r
£ B S S0 LR O AN LA e

HRnSencRagent s under appropriate condltlons to produce
the indicated and/or th deS|re sShoul e
appr Eeeaiea srpcures grown Befein ‘6?{6 %pLFH’&JE]eS frﬁ‘émdz 2 Any open

AL ERS R AREbRE c4rBBn dBghéest rﬂt’r@@éiﬁeitoﬁi&yl th@structures herein indicates - -

necessari | ¥ result directly fromthe conbination of
tthe presense ft s hyHPgd-were initially added, i.e., there
1o maysiRRIPHEuRTerdfBEEtHab EH%VSE@SH olteis inMehEbn afi @njpacstsiaedonly the

in the m xture which ulti leads to t
fygrinns isemerswhighemay grigtud als gP %ﬁtef/ BrioPHBHULS Qfgﬁ’“b‘if Sulch may be

|f8er€J‘eFLﬁfhler1tnB?e e @fttldé reb&t GnveRAtibM b0 ARgUnhjERies 8slvates and
i s based on AUTONOMI a Beilstein Institute

ceh@@$@ﬂnwead§w§beﬁvhér the generatlon of | UPAC
systematic nonenclature. 15 Chenical_sstructures shown
herein were prepared using ISl $

open val ency appearing on a cagrg oxygen or
nitrogen atomin the styugly I N’ Ngi cates the
presence of a hydrogen. It §h' he A& st ood t hat
the scope of this |nvent|on enc-npas?es nof; only the
various isonmers whjch na é al so the vari ous
m xt L3Ted I&ﬁrm@@ﬁ#@?@mﬁ?%a tB credly f or ned.

Furt hggdyenhe, the scope of the present invention also
enconpasses solvates and salts of conpounds of

25 formula ImiFroRY tRF;

pis from1to 3;

qis 0, 1 or 2;

Ar is optionally substituted aryl or optionally substituted heteroaryl;

each R is independently halo, C.j;-alkyl, Ci.12-haloalkyl, C;.,-heteroalkyl,

30 cyano, -S(O)-R?, -C(=0)-NR°RS, -80,-NR°R’, -N(R*)-C(=0)-R’, ~C(=0)N(R%)-, or -

C(=0)-RS, where tis from 0 to 2, R% R, R, R and R® each independently is hydrogen,
C.12-alkyl, C,.15-alkoxy or hydroxy; .



Ar-S(Ogq PRa OI; or a pharmaceutically acceptable
salt thereof, wherein: 25 msfromOto3; pis froml

WO 2008066766 SO, 1or2; Ar is optionally substitutec/arPybs/013361
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or optionally substituted hetg:rl?gryl ; each R is

i ndependently halo, Cl1_12-al kyl'; C1.12-hal oal kyl

Cl. 12-heteroal kyl, 30 cyano, -S(Ot-R a,

-C(=0) - NRbR, -S02-RR bR, -N(Rd)-C(=0) -Re, -

-C(=O) N(Rd) - »® NXz2O) - Re, where t is fromO to 2,

Ra, Rb, R;, R ;ngRe each i ndependently is hydrogen,

Cl _12-al Ryls, C1.12-al kexy or hydroxy; WO 2006/ 066756

PCT/ EP20Q3[ 3336Rr*11- R X N-R8 R2 is RSR X is -0-
-NR9- 'nis2or3; R3, R4, R5 and R6 each

i ndependem¢29rds hydrogen or Cl1_12-alkyl; 5 R and R8

each i ndgpeydgn 4 : ~.al . R

and RE oot her ' e pRlepHRiat et o G ST,

at t achedRhayd Roearhandepend@lyenbysdregenrdrig-12-aligh of R and R -
Conal. . . O | .

PRHRS Motk ARLHE R AR e Ao Ry A S TS i bered ring

alimd oRGondlyenHedeswintadditionabhetersatom sekicted frame (O, af and S, or one of R

ahhge QS? Prgggf ROf,) Réa(oéétfé% ﬁﬁ@%&?&rﬁ&o&l’m% tHa®tre attached may form

optiona includes a ! et er oat om sel ect ed

fardetm 6-frentberdd rampth®; opgivahalRpinchidey e adfiiornl heteroatom selected from
G}t pbkyl, or when R7 is hydrogen or methyl, RO | s
tdge?lher’ With R8 and the atoms .to which they are 5

at t ached Riinyhyldovgmar €1 nealbds edwhémB' is hyiduogen et methyl, R” together

e i ments of f I i V. S .

ST, RS 85HAy o8 30A ,  fperdiog.

f or mih aertdin evivboilineants dfdnehily IspitsSt iln maag speheerpbodimgnts q is 2.
Pr ef er abl i S. ' : i N f
o Ly s [
cer t Freferablyodi isb ot 4 in R3badidndMs offoraah. be hydr ogen.

I n other suc e i .h _and R4 may be

al kyItIr,1 nbaf‘@feg}%é)gfrﬁ;;pn&rg?ﬁ%ﬁ)ﬁ}agpgg?tl\;ﬁ?n' embodi nents of

f or mlih @erkain emibsdiznentQ®” hnd B.émaaibpt}eh@l@dirngmt dn ofher such

it KR, A OB SRRy o
"~ In certain embodiments of formula I, n is 2.

In certain embodiments of formula I, n is 3

In certain embodiments, of formula I, R®> and R® may both be hydrogen. In other
embodiments R” and R® is hydrogen and the other is C;.12-alkyl, preferably methyl. In
still other embodiments, R” and R® are both C,.1,-alkyl, preferably methyl.

In certain embodiments of formula I, R” and R® together with the nitrogen to which
they are attached may form 6-membered ring.

In certain embodiments of formula I, R® is hydrogen.

In certain embodiments of formula I, R” is hydrogen or methyl, and R®and R’
together with the atoms to which they are attached form a 6-membered ring.

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

II:




enbodi nents R7 and R8 is hydrogen and the other is
ClL 12-al kyl, preferably nmethyl. In still other

wendedsatent s, k7 and R8 are both Cl_12-al kyl, PCT/EP2005/013361
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preferably nmethyl. In certain ?p‘oodl ments of formula
I, R and R8 together with the hitrogen to which 25

theygg%maltgltgg L gr r@yRﬁ aﬂl%nﬁgﬁd?QHemg In certain

enbo mul a rogen. In certain
enmbori mnmexﬁf)odlmemsloéﬁbr,rmf& Hl,q1sh2§,/dr ogen or nethyl,

and 8@%@?{@%‘9%@%&?52&&% qbnt Re 1s%§9gﬁalfyosumitﬁ{%dtﬂﬁgﬂyl

are ered
enbodidiaabls, mfis 0 bel lmmhmdlnnntshéfcsnb}leht conpounds are

oftefornua 30 sSO R3 OR4II;
BrB6E 8‘11158?}%&586’?3}@6?3%6&%-1(2 3lvlgler einm q,

Ar R'lcerBZn effBodinttnRbfdoends I8! ambR* ﬂmeybonhbe hydrogen. In other

gert ain rrbodlbm%EMP(iRﬁ (ﬁ{a%%léZ a]k;‘(_:l b eﬁbl{rﬂmeﬁﬁr’lt ain

substa t:éitaexdembedhyﬂents dPrfefreilabl, yus:rn is O0Oor 1in
enbodi nent s o y enbodi nents of
f or niff ST R P@ mé ot fo‘inﬁa& gl:jflmag]

enbodi nents of
for rmh gertdin eIBBodhm%nRQrofTﬁ»ymlnmm anhRi mmeg'dmth bahpdrhgen. In other

enbodj jyren I

SFGPARRTI KRBTy i TFoBEh 1] e OB AT Lo b TP et In
ktill othel mBodinents RY ued R® erbodi @Eﬁtaﬂqﬂ}fpréferabiyl raethyl, n
| S 3 19@%??“% t%ng %fﬁgrrgﬁlng d Fé?r%gglller Wl{h’ thﬁiﬂt%g to which
|t}§e h"h‘x‘é'ﬁ@élﬁ@dﬁﬁ féﬂ'ﬂl@60ﬁcﬁﬁberbc$nﬁg. 12-al kyl , . prefer agl yh
met ot he WAnd R8 are bot
Cl 1 né‘FrI%W emﬁ?Pé‘F’é‘?’éﬁ)‘i’ OFFBnb'ﬂg lﬁafsr*vgé?gtegl n enbodi nent s
% f Eﬁ QetkaAn kmbbﬂ\&iﬂﬁenlﬁs%ﬁfegﬁﬁlhﬁ mstﬂydrdsgenmma@@émnddz and R’

iC are attag or,m.6- nenher e
FoEcEse oo ai50R AT DT P AHa R PP A Fepbtiding

In c @ﬁ t&itdin efbedini®@ind f tht ifvention thelslibjedt conﬁ)oh;ldlsr :[rg almre
together with the atons to

or d R

\ﬁﬂ‘i’%ﬁ‘F ﬂ}ﬁ@@thé:}%"%‘ﬁ?gghed forma 6-nmenbered ring. In

certain enbodi nents of the invention the sudj ect

conmpounds are nore specifically of the Nornula I11: R
wherein:

.NR8 X
sis from 0 to 4;

each R is independently halo, C;.1;-alkyl, C\.12-haloalkyl, C,.1;-heteroalkyl,
cyano, ~$(0)R?, ~C(=0)-NR°R’, ~§0,-NR'R’, -N(R*)-C(=0)-R’, ~C(=0)N(RY-, or
—C(=0)-R¢, where t is from 0 to 2, R% R®, R, R? and R® each independently is hydrogen,
C1.12-alkyl, C,.12-alkoxy or hydroxy; and
X, R” and R® are as defined herein.
Preferably, s is from 0 to 2 and R'%is halo, Ci.12-alkyl, C;._1z2-alkoxy or Cy.p2-
haloalkyl. More preferably, s is 0 or 1 and R is fluoro or chloro.
In many embodiments of formula ITI, X is -NR’-.

In certain embodiments of formula III, n is 2.



(Ro~s \ S/ O OO0 1IIll; 20 wherein: sisfrom 0to4;
each R10 is independently halo, Cl_12-al kyl,

w@1l00dBed18 oal kyl , C _12-heteroal kyl, cyano, -B(TEP20R=013361
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-C(=0) - NRbR', -S02-NRbR', -N(_R@_—C(=O)-Re,
-C(=O N(Rd)-, or 25 -C(=O0-Re,"where t is fromO to

2, R d i dently i
hydr %efﬁi?inaliﬂcgmaegt}%@% eéi%gl’gﬁqgggsnofnhygrloiy; and

X, Rh endiRénbodimestsdeffornedatiés & amd Brwhebaiblbg hydrdgen. In other

%1{18&1%&?3 }%&%@%ﬁ%ﬁy&r el?laaln%’thef‘c %th]é%fs;t{,‘llﬁ -L]Ekgﬁ%r%%ﬁ?kﬁxﬁ@éﬂyh In

re prerera
RilDothsr éhbiediments, Rhdrat B ardbothrCnpalkyk podfetiablymethyf

fornula |11 .S - < kDN 7t aiin,s i t

For it e emfodigren or B 6 8L 8 RoERREs OB s Pieopen o
whithltheycare bahdhed mydonmm 6tiaeaberkdrimgl a 111, nis 3 In
certain enbodj nents, qf for 9l. | RS _and R6 may

bt hUbEROBRT Rl SR Dhiod! WHPETRT and R’ is.
hydr Dgeditaiembbdimehbasf forsnld [ILR d$ kydrpger @freethpl, ynd R° and R
methyl..ln still other.enbodj ment R _and r
Bsetieridhahe oy to BT UPEOTY ey o8 PREEP TSt
enboth genis edbodiatemtd & thd inverRibnathd sikFedt agmpbendamre more
the hitrogen.to L.ch they are attached may form
@%ﬁ#@i’f%fgﬁ?fq{a?ul%ﬂt}}'certai n enbodi mnents of fornula

I1l, RO is hydrogen. In certain enbodi gnts of fornula
I1l, R7 is hydrogen or nethyl, and R8 ahd R9 together
with the atonms to which they are att forma
6-menbered ring. 10 In certain enbodijnents of the

i nvention the subject conpounds are re ‘specifically
of the fornula IV: R(7R1°)1 N N ~R10 )SN\ ~S\~/ O

©\
S8 ©

0] 0O IV;

wherein:
sis from O to 4;
each R is independently halo, C;.1,-alkyl, C;.2-haloalkyl, C1.12-heteroalkyl,
cyano, ~S(0)R? ~C(=0)-NR°R, ~S0,-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,
C,.12-alkyl, C;_j-alkoxy or hydroxy; and :
R’ is hydrogen or methyl.
Preferably, s is from 0 to 2 and R is halo, Cy.12-alkyl, Cj.12-alkoxy or Cyp.12-
haloalkyl. More preferably, s is 0 or 1 and R' is fluoro or chloro.
Where any of RL R R RE RS RS, R, RE RO RO R, R, RS, RY, and R® herein are
alkyl or contain an alkyl moiety, such Cy.i,-alkyl is preferably lower alkyl, i.e. Ci.¢-alkyl,

-and more preferably C,.4-alkyl.

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

below.
TABLE 1

Structure - | Name MP, °C or (M+H)




0 0OIlV;, wherein:

sisfromOto4; 15 each R10 is

- C. (=O) rd®RER005/013361

i ndependently halo, Cl_12-al kyl, Cl1.12-hal oal kyl,
w&100kBed18¢ er oal kyl, cyano, -S(Ot-Ra,
-S2-NRbR', -N(Rd)-C(=0-Re, .-C(=O N(Rd) -, or

-C(=0 -Re, where t is fromOl%b 2, Ra, Rb, R, Rd and

Cl. 12- al koxy or h

bW |
LI}

k) — y
roxy;| and R7 is hydrogen %r net hyl .
20 Preferably, 1 S r o 10(7-BerzeandlfRIA- i S hald3.0-249.0 °C
Cl _12-al kyl, Cl.|12-allkoXxy,or Cl-12- hal oal kyl|.
preferably, s is™Q 1 |ShePea 40 -PIPGFEeor éﬁl‘l\fgsagt)
Where any of R, '3' R3,] R4, R5, R6, R7, R8, |R9, R10,
Ra, Rb, R, B Re herein are alkyl or ¢ontain an
al kyl noi et ch C1_12-al kyl is preferably|l ower
al kyl , ‘D\e -al kyl, | and nore preferably
Cl. 4-al k\g”. 28 Reppésent|ati ve conpounds in ag¢cordance
W e Novention are shown in Table 1 bel ow. TABLE
1 | H uctdre Nane MP, C or (M+H) WD 2006/ 066756
P EP2005/ 013361 -14- |H CN 1-(7-Benzenesul flonyl -
43.0-249. 0 C chroman-4-yl)-piperazi [ Salt)}—N
O O2 N0 (7-Benz ul flonyl - 154.1-153.2 C |HNX
chroman-4-yl)-(2-y ( 3 Jé_rgtﬁenza{e@@fdr@il-n- 1 -ylhs4etisgl2)°C
ramne o~ 0 O JNCH3 N -(7-)ﬁenzenesul fcrzﬁ q %651
HN chr oman- 4-y¢) - N, N di i@ eppodrisne- 1, 2- oy (FGlSalt
di am ne piperidin-1-yl-ethyl)-amine
A
@%\ °
o]
o
J/ N~cH, N'-(7-Benzenesulfonyl- 361
HN chroman-4-yl)-N,N-
dimethyl-ethane-1,2-
A diamine
S o}
A\
Sk
HC<-CHs
N'-(7-Benzenesulfonyl- 376
N chroman-4-yl)-N,N-
dimethyl-propane-1,3-
0 diamine
Y
o
o]
H
N
[ j 1-[7-(3-Fluoro- 406
N benzenesulfonyl)-2,2-
. dimethyl-ch -4-yl]-
q mma ?me y chroman-4-yl]
F\O/S\\o o CH, 'plperazme A




0 H3C,N.CH3 4 N -(7-Benzenesul fonyl- 376 HN
chroman-4-yl)-N, N di net hyl - propane-1,3- diamne Os | o
waohooblosdssg 1-[ 7- (3-Fl uoro- 406 N benzenesul f ongd)/ER2085/013361
di met hyl -chroman-4-yl] - CH3 F S/ o CH piperazine 0 3
WO 2006/ 066756 PCT/ EP2005/ 018361 -15- HN 6 )

1-(7-Benzenesul fonyl -2,2- 388 N

di net hyl -chroman-4-yl) [pi perazine CH3 1 1-:11

(:1:rsOCH3 O3 7 CN 1-] 7 (3-Fl uoro- .39
benzenesul f o - chrond r%—"Z7NEﬁQ7§PTS“If09¥}§V%yI 18P%er azi ne
O\ O F\ O MRE'NCH3 8 |Nimlethy(-3hfomter0y1)393 | - HN

benzenesul f ony|l ) - chr omgn-; .
plperazine

? CHy

e

4-yl]-4-methyl-piperazine

\

T
N 1-[7-(3-Fluoro- 391
[ j benzenesulfonyl)-chroman-
N
O
_CH,

H3N

(@)
C.
J/‘ N'-[7-(3-Fluoro- 393
HN
(0]

\
v m benzenesulfonyl)-chroman-
o
o)

4-yl]-N,N-dimethyl-

propane-1,3-diamine

0]
o
(0]
\S

F
F

[ j 1-[7-(4-Fluoro- 377
benzenesulfonyl)-chroman-

4-yl]-piperazine




4-yl] -N,N-dinethyl Fs o propane-1,3-dianmine 0O H N
9 1-[7-(4-Fluoro- - - 377 N benzenesul fonyl) chroman
wa@ 2006066796 per azine 0\ O F WO 2006/ 066756 PCT/EP2005/013361
PCT/ EP2005/ 013361 -16- CH3 10 N-CH 3 N -[7-(3
Fl uoro- 379 HN benzenesul folfd )-chroman- 4-yl]
-N, Ndinethyl-ethane JC 1 0 1,2-diamine F)S H N 11

) 1-[7-(3-Fluoro-§% 377N benzenesul fonyl) chroman

4-yl]-piperazi ne NG | 1p
10 [7-(3-F uoro- 40 NH be=nzgnesﬁ%on L chrorr51?17-9 4-yl]
-(1-methyl -piperidin )S bezizeylbs)ulfarrylgﬁ rdfgn-TABLE 1

Anot her aspe of the inye cpnposi tion
4a)m efc¥i tﬂygg&gﬁ%u nt of at

| eas gnpeund of forltmtiarr(lme) and a

pheu;tl cally acceptable carrier. 5 Yet apother.
aspe of the inventionjprovides uses of the|conpound
of the invention in the preparation of a nmedi canent

useful for freau—nl-g—akcmtra! AervoHs—system{ENS)
© |di sease state in a\lsubj gct. The di sease state may
11 |conprise, for ex rrpl Py @ESEsoro- 377

benzenesulfonyl)-chroman-

4-yl]-piperazine

benzenesulfonyl)-chroman-
4-yl]-(1-methyl-piperidin-

4-yl)-amine

12 O\ [7-(3-Fluoro- 405

10

TABLE 1

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

~ Yet another aspect of the invention provides uses of the compound of the invention

in the preparation of 2 medicament useful for treating a central nervous system (CNS)
disease state in a subject. The disease state may comprise, for example, psychoses,
schizophrenia, manic depressions, neurological disorders, memory disorders, attention
deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease or
Huntington’s disease.

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

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




schi zophreni a, mani c depressions, neurol ogi ca

di sorders, menory disorders, attention deficit
wale@eneesg Par ki nson' s di sease, arryot rophi c | ap€r/BP2005/013361

sclerosis, Alzheiner's dlsease i 0o Huntington's

dlseaze Still another aspect %f the present invention
provi,des uses of t he com ound o
pre p Esqebﬁspscf 05 t Ie%:eé]rre vention eﬁrotvrb? lgcg% ﬁog récﬂlcﬁ%ea

&hﬁpbd@ioﬂ%nhhbmrpastr0|ntestlnal tract in a subject-
conpr|3|n

th er 1831:411 lg, r}g%talg(gl n@lgtilgvr%l 1on §ll§$ Jp?o%de% meth%ds fPr preparing,
htiadsadf (1&1)1g, MO p&@ﬁﬁéc&ﬁﬁ&ﬁ Goxﬁﬁﬁ's/iﬂﬁFiQG@ﬁ'l}ﬁibB@ﬁhe afofgmentioned

Anot her . aspect of & presen Lnvention

5 RBRREENY% %Saa%meﬂzf f%‘é’ﬁﬁ‘i%h%ﬁ S &\f%ﬁq’?&la
ment i oned herei nabove, the inventigh @atso provides
nmet hods for preparing, nethods ozsgﬁ\ngR and

phar maceut i cal conpositigﬁ; conprl @Nthe
af orementioned 5 conpoundsi One gJuch ﬁﬁthod is for

produci ng a conpound of fopfRg—€’ R34 5 R XXN R (
m ergfngm p, g, Ar, X
& (A

R2,. ] R8pare as defined
herein, the nethod coupLsgmng reacting a conpound of
fornula c: (Rl)m C... RBP R4 10 Ar-S(O§ Oc with
an alyiylad | b, a80K Rf, RROCTHE R RBC fnd B® 4rblabdRirRA Harein,
to the conpotnd of formula’e. Cbnpounds of the present
mverﬁhfrmntf@dﬁoawwmlse made by a variety of methods 15
depi ot ed LphD8 chlbysid atbkauRXNt het | c v eact i on

schemes shown®and Hescribed below. The starting
material s and reagents use@&’),n prepgting these
conmpounds general |y

10

to the compound of formula e.
Compounds of the present invention can also be made by a variety of methods
15 depicted in the illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally
are either available from commercial suppliers, such as Aldrich Chemical Co., or are
prepared by methods known to those skilled in the art following procedures set forth in
references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New
20 York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science

Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:

New York, 2004, Volumes 1-56. The following synthetic reaction schemes are merely
illustrative of some methods by which the compounds of the present invention can be

synthesized, and various modifications to these synthetic reaction schemes can be made

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

in this Application.



are either available fromcomercial suppliers, such
as Aldrich Chemcal Co., or are prepared by nethods

wnméned7e6 t hose skilled in the art foll owi ng pPODER2NEE13361
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set forth in references such ﬁf‘ Fi eser and Fieser's
Reagents for Organic Synthesis;"Wley & Sons: New 20

York, 1991, Vol u 5;. .Rod
Cor Bhla ing Rasei s oS BB T B St Bge PR Shhsmes can
e RoRfrd a%kiﬁﬁlrﬁ@@ Eﬂc%lalied lfk}ﬂfg @hga?lcﬁlal%alﬁhmq?ﬂ&ind\ﬂﬂir%)bl& not

ol yres e fol [ ow;n
Gyieiaairptied st ervaall B Brvpigr O fep s e ik puch
SRERiaEh A O Shi ctetitedhisinya o espoualiacafs, inbediggdgrtal constants
i nvention can be synthesized, and various
AedisrerEakdadns to t hese synthetic reaction schenes ‘can

be magieeseSetifidd Y4 the cBetratyglie séRtohOdakbalickdin @ref@rab]lyeare
art having referred to the discl %ﬁure cont aJi ned

epnduchdaimdentn BTt APOSRISE a8 PNSETPESH6A biFagicn temperature
I 1n% I’f‘ﬁoﬁ‘f ot 18 FBLSHbEH O&@drﬁ&@pfe@ér%lmhﬂilﬁ)%tgf°c to about
{Hecsynt I'C reaction schenes can be iS5olated and

pos ¢, |a%@ thbst fegertigl a8 cogveateneat stwnakodre (ordngpiest) temperature,
including but not limted to, filtration,

digstboutaX0i°6€hn, crystallizati on, chromatogr aphy, and the-

B L
afithespeaitioal whiatia.X, lA[Il EJSP, @ R RAR odRY ereasidefingd herein.
er g ?g%’lnﬁ}fglg ?8%%5 101 9 ne g(!l Hett%{lgz ?Je%h%n%& I'r]naly be used in

orief ere at atno
@Rasdtion cfftthasubmcmmpmﬁemmdahu pmcedlan@éSdfenferbmonly exemplary.

'gpgglécoexgggygqs o?ilgeg)or%ge of%ch"BL?&eaﬁé E ﬁ&%‘ X aﬁg LM akgut

Gapsrtneetal deyti@t. about room(or anbi ent) tenperature,

lo e.g., about 20 C. Schenme A below illustrates one
synthetic procedure usable to prepare compounds of

the i,nvention, wherein X, Ar, m p(Rﬂf R, BB, R4, R5

defi ned herein. Nuneroy syn hetl c

and t&X%dl ins are Ay be Step2

used r eppratd on of. Lhe subj ect S7RiNd  t Reorination
proceduretef /SEhtme A iS only exenpl a7 1 Spgmflc

exanyiss of ?he aprocedure of SchéfeS®ar e provtded in
the following Experinental section. (RO (Rl)mOH R3
Step1 "I \ R3 Step 2 P Ra Reduction Ra O
chlorination Ar-S(Oq a Ar-S(Oq R3 Ra' 5 (R) d
(Rr, Xn N6R R 3 Step 3 RP Ra Alkylation Ra g3 gr*

N

R, X7

Step 3 R
—_— 3
Alkylation R,
HX R 4 g

I
RS)V)TN\RE’ Ar—8(0), &
R
SCHEME A

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

1) ketone compounds may be used in this step. Ketone compounds a may be prepared by



PR Ar-S(Oq OCHX ;Rs d OR3 NNR5 Ar-S(Oq R 20
SCHEME A In step 1 of Schenme A, ketone conpound a is

wo ebaoedsée o gi ve al cohol corrpound b. Ketone cpopEPIVIS/013361
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may conprise, for exanple, ?gylsulfonyl
di hydr obenzof ur anone mhere q S 2 and p 1, an

I O DR RN
c&ﬁpdS@I&BQ briogided bylosuih ftlanFpetimnentdd pectind ofithi is¢lpsung:| The

Ieeetier EmiNGL T Ty Sbic i epay da 05 el Sobty Gl avith

ﬁf?mﬁ%&?d@f&@ 36der mﬂ? pﬁ)titfsblvehyccxmﬁlttc&rsh ni q ues known
in the ar s eci f
compHuteR2 eﬁl p Idg%lls éali’n?ﬁ%? ﬁlgl EB (? ?wﬁg &Grile chloro

e6mpbaRd f THD ke%cﬁ’(brﬁﬁia? b ﬁﬁnev_EHlemgeﬂllcbﬁyll chlbrrdfeamtllenmbrﬁpolar
step 1 may be achi eved by treatnment of ketone conpound
solygntirondiB@nyim bor ohydri de under nild protic sol vent

condiglyl MRBation rkdttidh ¥cadriePHRQh Glep GHYROAEDN B comPoinded With
to chlori'nation tq provide n|tr|F

hi
ipgine capby e Syl SOHPEvRAE AR SAOGTRAIG F BTG | i

H%‘?&a&@ QatBQfl@fn’ventﬁﬁ‘l %an&%ﬁﬂd'ﬂ')@ﬂﬁy bAnOabkN R indiere R is as

reaction is carried out In.s 3 by reactio

defimpustabevel Whete onetor Sotnef & @ﬁédﬁ rige ydresep &lagkd%%‘ﬁ%“ and
geﬁg@écﬁxgn séat@%QWH@gngfo g@fd@ﬁs@t? in lo ac C or dance

e I nvention onpoun may be
" N Masyersatignsion tse proseRFiRed Sehseuis SiARoneb g ARd il botendiy
3& Renf3dns8 sRliEd IMEE: QEC M c&%‘«hﬁ @Hl'b@dﬁﬁ&lttseﬁhérgﬁ {904 steps 2 and 3

rotectlon strategies may be enployed in this ség -
Wl a

. Maybewaplpeedi wifsarn@-alkgatinnoeagiand Yo f eatppt i camppRn

QE‘%?SHIP ]alﬁm%gﬁiﬁmghde, ARedbig hﬁﬁﬂ’@ﬂh%mnﬁ Quﬂs%&ﬁﬂy be modified to

I'n certal n enbodi nents e Xis
(i)x;ltrsduaqgsn ,’gnamfu@cth_rﬁxhﬁyaylngeft@m instenreqiketonga may be treated directly

@lu k%’eg athfi? d%)\n eﬁ}ﬂfﬁlg %@ﬁ(ﬁﬁgﬁs &fdl&g@?imﬂie*%ompbhnd e.

m noa het er oa hal i d
t hat Slpsagtﬁcsd&mtsduepnoldycmg Cqmgpﬁn@cbftf@fmmlﬁi prsigeaibga in the

I|ty In certain instances, ketone a
%mﬁ’(]eesf? ggfl “directly with a secondary ani ne under
redu Cﬁhegompndnds afrike tnoemtiorelave yelpetive iaffmity dopobiidreseptors,

Cifi DI
dﬁ gl?eidi&‘gl { %fTZA é%gg)gglbéﬁs}pggg??%ﬁﬁbe{ S{E%E@td be useful
dﬁ) mmunmﬂmenm‘ oftchleam I@I‘é‘iﬂﬂusomlenaugh sl aakinsods difgase IHly'ltmﬁfon s

P r
Attt S epispro Pt B bR pE BoR Ry St compulve
L&iﬁfrdérs, mdibd dieordems amigraine,oflzlvemedHs ms@s(mhsmemng okq@gRitive

3%{55{)’5 $ e&g }Sgggerss %eealﬁ,énd_%@%érg %&%s%nogﬁe@\ﬁﬁma, and obesity, panic

epressi on
Qmatlapslwhmbmﬂnm deflb:nt[ilylpsravBV1255dld@r§gtr &é}gD) mtjt@gtlon deficit

RGN o B TBlseTuth 2%B2nl, HRABE HBHhe and
benzodlazepmes, schizophrenia, and also disorders associated with spinal trauma and/or
head injury such as hydrocephalus. Such compounds are also expected to be of use in the
treatment of certain GI (gastrointestinal) disorders such functional bowel disorder and
irritable bowel syndrome.

The pharma'cology of the compounds of this invention was determined by art
recognized procedures. The in vitro fechniques for determining the affinities of test
compounds at the 5-HT6 receptor and the 5-HT2A receptor in radioligand binding,
FLIPR and functional assays are described below.
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(ADHD), attention deficit di 886 der (ADD), wi thdrawal
fromdrug abuse such as cocaln ethanol ni coti ne and

benzodi azepi nes, ..schi o ni a,
ass O%P‘%P@ rWuE\ﬁ:ngBP eF gﬁ aceu ca0§1§o[9%s ag’g gx%%ﬁsmg at least
SH@EbrﬂﬁoJ]MfQBepﬁaém?onveSucm amnpmahmzﬂgalascanai, gagemic or non-racemic

expected to be of use in.t e I
e e B A S e
di e dRE Hdiﬂqacédtfchﬂ'ﬁhiceptblﬁimirrﬁy, ndd eptonallyether therapeut1c and/or
phar maco ogy of the conpounds of this invention was

BERY R RemERASHY  recognized procedures. The in vitro-
techph géh%ﬁalftﬁé c6kabetmdsrofrige Ilirh&nafrfvlemmdm will lf adnggister&bina
compounds, at_the HT6. rece

eGPl SR G QYBLAY BTN 2 P bR SRR AL RS afgR
%ZT/ SAY tha Bdeved@nlid diieh ed wbloDs 26N GRS ﬁﬁe&ﬁplcally 1 500 mg daily,

R OO Aebs st e RETE T b bR numerons
GRERQ With Rfthd ey @F eet dieasean e Gmatedrtharage acll neladuahealth of the

i soner, racem c_Qr non- ra em.c, m xture-of |
bt he etrorEal s <aRBepR b tyrputsand SripEapygfon. the
t Q@ el towhidd whi@ the Qaﬁﬁmﬁﬁﬁlomhadi’f&ﬂﬁh tahd hd yreferences and
acceptable carrje and o tloggll er,.t her ﬂﬁeuE

S HeSrt of

SRRFTERCSolihe Breicabactitionst uyehids' 0 grchimgry ok
GRIRRLALS d'i’sfea§e|é‘ @ilPb &SR twithdvie fhdwexpedineh@ation and in rehance upon

adn1n|stere eut i C. II ffect

egpontl konelodee apd the i RBraie S8 A HElro: Totat S BPY Berdpeutically

e ahlRiht SEIh¥RomipBlihdy ofihé bﬂeﬁdn@Snve&id)ﬂi &dalagrivbnshigese.

ranges are typ |caII é 500 r.ef er abl 100

ng dap E?ﬂefén@%ndéro therpIgieRt lfv§6¥%w‘@é%e| m“alé%é%

gaqﬁgﬁnwgﬁéa@ 'P&niltﬂatf(ﬁﬁtlﬁ)dlﬁdﬁgl thysasuitdhl: focuei (1hy1udfngﬂ)hecal and sub-
i sease to be treat t he age anggrelatlv Ith of

tlingualy.ypgtale pasal, fRp1 tPé&lﬁé‘ynHV’ Yagma ﬁBEﬁS’HEFf “dﬂrhge
ML S ueitth | R Qe riA AR rRihsEdl, %hb@ftanddile and ﬁﬂta@étiduahadmmlstratlon
towards whi ch the admnistrati |s direct

rra b e s foRATBIN BN Y T g STl LDe GRFrred

| DY ¥ 8€adifgstRAkioR ik endrally sl Iulsm% A cbMeenddintt daily dosage regimen which
treating such di seases MAY , W t hout undue

exp be pdisied ererdiagdo the 4%1@8 é@“tﬁ’ﬁ&n 15 personal

know edgarait s nhsunldo sEthe Qefseﬁﬂlhsen%ﬂl togethkonith bfe or more
ascertain a therapeutlcallﬁveffect unt .of. the

compotiivnsl SHutans, presEner dilgBky HF Blaces Gt form of

dﬂlﬁ?ﬁ%&uhc&l@oﬂ%ﬁﬁ@hs al{@ﬁmp&m&&sofrhk Bax@ﬂi@é@tﬁﬁal composmons and
i'mvention will "be adm nj stered as ceut.i c

ftunml@sasei fors rrwmba@pﬁl@rwdo%féogzﬁﬂtﬂaﬁﬁléngrs i CBventional

(151% F)'n@ gmﬁ’VGP@Jth&ﬂ@dﬁHf@mal' A9 hpodRis b |pr1nﬂ§b‘£§,| and the unit
top pul nonary, vaginal , or parenteral (including

2dpsaget formeimay |cgrpta1q anysatrble gﬁfe&'pve rflrﬁpp%ttqf %?ctlve 1ngre
S&P&ME&%&E ant"ﬁrfge iﬁ&ﬁ&ﬁ%%§3sa§@fﬂn§é & lfeaérhlﬂﬁyecp IThefpharmaceutical

form sui m ni strati on tion o
|¢m1f6f81tmnﬁ oy bm@p&m@fléﬁ pelids; %ﬁ‘ﬁ}hﬁfe% i?fwé e cahspligpisgisolids,

ovgc?e?g E%ﬁél){%@f@éaséjﬁ)&ﬁmaﬁoﬁéi’ _Y 8HhiAS Eudlj@'s |sMu€i@ﬁ§;1§l§Spen51ons,
can be adjuste accord 0ttfhe de

oémalfsxfohs elixion or filled eapsplet T onel L@@,rﬂg@a ﬂg)pomgorles for rectal
p&rexﬁagf?xtal. 1NN 98n; 3198 Bl B Fm W §RriRNB) e@tﬁbl@@bl@tlons for parenteral use.

Formulations containing about one (1) milligram of active ingredient or, more broadly,
about 0.01 to about one hundred (100) milligrams, per tablet, are accordingly suitable

representative unit dosage forms.
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conpositions and unit dosage forns nmaybe conprised of
conventional ingredients in coBVentional proportions,
with or without additional active conpounds or

pri ndhplcempounds afiflee prshant inyeatieiemey Prormiyated i awidegayety of
%Hl%éMIIﬁsﬁitr&lcddSX& f@fﬂ%y nfheﬁﬁha?ﬁ@cé%ﬁ%él‘é@nﬂpegﬁsgé &M do3@ge forms
conmensurate wt he I nt dosage. range to
mayewmp@gse | cornneuxph ar samerainds af theas@%ﬁs@smwrtml qrepaggaceutically

?%fedsaﬂsc‘th%f)éo'f ?sstge %&% c@ﬁm Bﬂpﬁtetﬁle Phafrhdde®Gcally acceptable
cap sem so sust ai ned rel ease
foriend mey bheithepsolid Qfdt@;%d s&;&lld farsn perpatations include powders, tablets,
?H?sp éﬁﬁ‘{ﬂgp %achegmpﬁbﬁﬂﬁxefg ehlpg; §r31b@é grahtile€ dA CARPUEBS may be one

or’ o use; of | ormo pHoosMorles for
oeotak sulvtanvesgwlmah magalsp atas ﬁéu?rdﬁ agpuring ageetsf wlyhiligers,
r

ﬁ%bsr%}\gt %ug Igéz:%gglmr%]%lﬂhérg e;egﬁlgpé’s ﬁBIe@ Hﬂ ntér:gzﬁ]tl%g‘a%erl.ts, or'an .
aotapselatln@mchr@htlncpowdm; thelsausied lgsrneralhfb@)@uﬁngy divides! solid which is
%QR&E%Q%‘ HHE ﬂﬁag Fvl'ci)eg) actid édn%é(ﬁ'gﬁt IRQLLIER! bt'h@'é\ctn@ lcEmponent
accor b representative unit dosage
gemerslly m@@b@m d@?@@n@da’amgzmcm@xmmmg ¢apRRidy in suitable

%%g&ﬂggi ar{\?{a crotng?ac&rdﬁﬁ 1 g'aﬂé’ ﬁ{r% gﬁfl%g%er atdi 21;11ef oﬁgég}&sa}ngcﬁblets
fpmfmbly'mataph ﬁrpmb@m pra(l) toapod iseveow 7%@&@&5@@@@&% active
c8£n Hagm‘ea%g@{a&ﬁ&s thoRRImYad Rk LfiffTRey anfl%rfllzgrbonate,

i nvention or armaceut | ca aCC
snadgnssmﬂmsrc@m‘te,aslc,t shgarahattov@ pedim dnvénn, statieh, gelatme, tragacanth,

i

e N
ploenkifle: sThct atxhé‘pge,parqmolnf &, mt;afjgljtoelgcludgﬁwefpgnulatlon of the active

: ngi:z)% Elgnghe‘%xta&ggtlgg SRGLE A ceaB %réﬁxl'blv ng s aﬁ)ghfeqn wFuch the active

I'er ma nmor e su ces g
aomp@semi], Wllh ot svithblibeaouiersrigswgantdsd by elcatsier, whirk is in association
ri t e r t
ST b CaiRy S cgégeggsiacn% &gggérg indhd TRblelY R gg/s%ffes , pills,
mtlmts, ahd IOIZCngBSJIMEiE bs as $dhel forany suétablg éorerral ddmingstration.
finely,di |ded
fi neldyth f\(/) TS S 1§a%i f\g?re X\%g%%g r?zsrtl a‘l)lo ﬂ]atlﬁ(r{ﬁl‘ﬁcﬁnavfotrﬁn e}Sljgﬁaratlons :
andlidieg ennqtsmmmyru;@pedemal dqueoss snflut@ais,wqutousrsespmmpns ror solid
ﬁ?r(\g]b g?i a{)aﬁlsopxgﬁgf’c%%rrg 1nl1?I c%d chb%: %R%%ﬁgal sHo@ﬂg Héfgpebl!ls% to liquid form
@esparﬁcbnsﬂ&mpismiemy ha grepateden soluupmsefcafrfamhplec reqaeous
fromao to abou sev f
PREPYLS glyco i Ooﬁ d Imguclofl e car i ézge)nlwgg g e%ﬁ‘llngf% suchas
aercethmtsoﬂbum MmhoblrateagnmcluHAqmdmxs seligons&n bm:gn[@udm

tea se e
SSPie e rdid o PRy n 3515 3% pBRRE Wb Rt tayers
G&folﬁ&xgsnmd\ghhakehllng Iagesﬂs Aiqdeows smptnsrcglswmbe prepared by d13persing

tirer, .an the |ike. eparation’

thi e B 0T o g Bt oD SRR Ao as natural o
G pighetiighims, trésires) arigideRtlony scvrhilmrqadiommethque]hdme, and other well
KBk Bireaeetar s R Rierar S oS RARRE R ngpsions, and
whiuddionss andimag sontaad, iroadd2lormiot the atuveSomploaexhtycoloaotseﬂsvors,
and.l oze s are.included. ,Tabl ets owder.s,
SR S ki any 556 S0k BUH T mRBPRL SSnbilizing
agerdtahing thelikeor al adm nistration. Qther forms suitable
L?repgj?gtcpg}%murqass (t)tr tﬁé i)roers]ehlt -ri]r?\!egggn Irr|1a Ie?orfrr%larirt]ed for parenteral

administration (e.g., by injection, for example bolus injection or continuous infusion)
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sol uti ons, aqueous suspensions, or solid form
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shortly before use to liquid form 25 preparations.
Enulsions nay be prepared i n sdi“dti ons, for exanple,

gRieos  LoPYL S ol Yool <ol UL 01 9 2L e

safbichat iNEN00! 8t @ntafieraoabiaa, adlediprsavablelTherempasitions may
be(£$eg red by dissolving the active conmponent in

M PP EP % snletons; %rr%lflglonf iy, aqueous vehicles, for
Setxaﬂﬁplel soRIt®ns ﬂﬂﬂg@h\h@}bﬁﬂijﬂtlﬂ)@erﬁ%@fﬂoﬁ E)Aﬁi{ﬁ&u:ﬁf o11y O NON-aqueous

suspensj.ons ca red dIS
Py diRoraeaaRE PLuRarTGHEHE PIavRAE & ool bav o engalycol
nRE&ibla blls @:Lgc tolies oin)atat;la ai]ec@dble Sygahibestes (agn&hyr §18dt8)5 and may -

nmet hyl ose, sodi ym car box neth | cel ose, and

SonEtn e R ‘é%lawmgrv HeineeSplaiigg iy Sispending,

g A drNGSr dhgﬁériiﬂgi‘ag%ﬁ{sul\lt&ﬁﬁtw $I&ed¢ﬁkr@ﬁ1%r%cﬁé]ﬂ may be in powder
cont ai t he t|v

| sions, I ti
dempoAAed afor FSPHyisalatph ay3spede so o Hi ik gz ficgp lution for

Et'bh!;tfthﬁbﬁl befRduRadith Aduitabe Qt:lﬁ@l@!@g ; stéhilg, 3@:& St ee water.
t hi ckeners, sol ubjlizing ents, he |ike.. The

a
conpolEempoundeo %geﬁfnt I%YFQHSPWY%}’%MPW&H tQpical

fa@&mﬁ@frmrﬁoadhe epidBinilis §§ biatrhits,(Reaths orldytidy, 8€4s! aQPansdermal
for exanEBe bol us |njectugn or ontlnuo s i nf.ysi on

entp €695 6 B fesgpmp Q@egﬁran dB@t an aqueous or oily

HaSS@ith exk adalﬁtm &f sinsite flﬁ&l&hir@ aaanﬁlgkmg fnddoeel may be
i%rlnges mal | vol une _ infusion_Qr in 0

FR AR AT PHUSAUS Rt bapeandrwpllin e

CRMARitg HRsts r@%ﬂlil%@geﬁtecﬂ‘lsﬁé?glﬂ‘g agntss HSPendin ﬁ§ents, thickening
sol uti'ons, or enul SlOﬂSln oi | r aueams vehi cl es,

fagents.oF sploriaesernit-| Earaulations seitle fop Fpieah gimHusEAtpaER the mouth
EXan®d Rserfdls Qrhpyrifhg N9Me ALkH@OHS fAveREHag, %sua@y ls&@B8eSand acacia or
sol vents or vehlcles i ncl ude propyl ene m
prasgerntiyinardleg comBrising thegetiepingredions in 1 lglert hﬁﬁq yyigh as gelatine and
c)emn@@ldsdcfﬁs@ Qﬁ@@&a%ao&ﬂﬁﬁbﬁth%gl?ers LokPriSing td {ive ingredient in a
eateL cont ai n formul atory agents such as
ﬁﬂé ¢ Uiitg CaVE¥t|ng enul si fying or suspendi ng,
st abitHezbRfpoands afrth@I Fﬁa@&ft%ﬁ:ﬂh@ﬂ %{hty?be b @h AtV RInYinistration as
the active’'ingred |en be in powder form_ obtained
isyPRseriee A Ko meltes Wk Sichat # BLEF of faHY #yd glycerides or cocoa
|B(1@.h@p {s!Ar&ahd1Qa dnt R RAVHELBPoR R id &slﬁ%aﬁbﬁggh%usly, for example,
before use wwth a suitable vehicle, "e.qg., sterl
dyrstgene. f Fheanolignshomogereousdrisbig dicthen pove pvf@sceﬁvement sized
| AMAR ISR RY cRE 2ha E@wlﬁﬁfgd for topical
adm nistration to the epidernis as oi ntnents, creans
or | dilesampoppdgef tbe pwa%d@feﬁapn msxbetornnplaterdon eemaly
& P&farRX MMbéns, BahO Bl] PsRd 4D oALHARUBRAMT
%? oﬁ?? aseg&?tﬁ gadl%IOéﬁgfﬁ%UItab eotﬂ?ggenlnglngul
addition tgéhe 3qtiye srgeﬁi@t Suet gaBHers Andre baoWs iR Hhaast i keeppropriate.
Wit h18) BAIBAHEs afthQF}exemenaag e £:n 8RE T nadh1SO
contai ning one or no emul sifyin agents
gdapnisiretiony Hpesetusions pspupeisigs ageappdied dusglyrigithgypasal cavity by
Qgﬁ‘ tonhlthE4RMoP Qxarxngfg ('g«?lﬁxt 2 9{082911 ggJeﬁg of&513%.SThe formulations

For mul at i ons swtab %5 mni stration i n
trnay brecrovided fed single pomadiigose ﬁ‘prlpéhﬁ]@ttalb‘tais‘? ef adfonper or pipette,

Ithis ?n&é;l B%\égﬁlggemstﬁ e Eha{mﬁ&{‘éﬁﬁgﬁa ?;g)q e@e,rtermmed volume
tragaca Sstilfes conpri si ng tive |ngre i'ent

o tmoiui@mtorbaeensg@ hirathe gasef ¢ spragthis2oayghaashicyedfopexample by
SHEROSE ﬁ{é@er%g%%am@rggra%&ﬁyvashes conpri'sing the

active i1 ngredrrent 1 n

contammg one or more-
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i nvention may be fornulated for adm nistration as

WG appoei7sori es. A low nmelting wax, such as a nPEL/EPB®IDO13361

10

15

20

25

30

35

fatty acid glycerides or cocoa__butter is first nelted
and the active conponent i s di"gPer sed honpgeneously,

for e anpl e, stirring. The nolten honbgeneous
mi xt ur qoglaow@a %%b? BEFSTH iR BHAD ST s Oun B proAcEse!

aldhanReatioh, FapiculaRdo HQ: r%tha%lfyxmci hed ﬁl@]ﬂaﬂi»grlﬂﬁa@efsalt he
pr esent i nventi on may ornuﬁg}ed for yag

SdFiRISTavaR | b comwgﬂﬂ@g geneapydiye 2 sral ﬁéftlcgfeﬂ'@ for example of the
RAALESE fivk VOB BbnsIRNAQY. SR AL OLzd Ray e@ dbtaiea bt/ @netah@known in
active_ ingredient such carriers as, are_known in

athf axtofop exaapple Bp FiigeBiZatag:. THE acHHpigHLerdas Efﬁ@dﬁﬁs uspessurized

E%&%uﬁm@%r PRI saties af&ﬂoxeﬂﬁaﬁocaﬁ)@m é@@@t,s et éx@ﬂlple,
he sol uti ons or suspensi ons are app i ed I rec
tdehlprediffuczapethangyrichlereflaarqmasthingygrdichl OF%tthééé%T‘gan@ or
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|safﬁa@t|anb%1§b apkecishity Ebbé@secﬂf prgyeay Be contpplied by mgtered valve.
a0 EYEAL rﬁme Lhge @@grbcﬁsﬁts %&%@Iﬁ&ﬁa&m PRrART% AR p&&r, for
predet er ed vol unme 35 of "the sol ution or suspension.
| eamipe acwéiemm& 0§551ﬁ &9mp9hn§ ingpilearapiydsy Bepepeeh as lactose, starch,
heri péeﬁmoééma ANyl P Plidine (PVP
o AR Rty g e ol oy he %o%oﬁgﬁs o FVP)-
The pavedse garrienydhform e gebip tb@ﬂﬁé’r ‘m}ﬂt&t Ebe POY eaépg@efmon may be

PleRtedlih Akt Udse Q%tfbpéﬂaﬁ{awmt Qpidl& Jrecaﬁhagésqyfx g, ga&ﬂme or
nd 1 ncluding intranasal "adm nistration he conpound

vhhster garksifram yhishibe povdasmpayheadministesed oy mepnseol gpphaler.
of thgm.QPhdGd %rrﬁhl\éﬁoxgs@anrﬂegﬂ' %{ﬁ?ecpﬁlt}l @Rferic %Hﬁh:g@ adapted for

partlcle Sl ze Iy be obt al ne means known i n
arptainfeg or expfplied rblyasrﬂnaémm?tzﬁtqncﬂf therpdiva éngredient. Por examplea the

' é&%ﬁﬂl’nﬂpbf ﬂh% F{SQIY’[I i 3GS bR c&n BE ﬁﬁﬁi‘lﬂét@(? th tr%@grrﬂltops@cutaneous
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(@gyleh\feesr d@fmprp"rhese deliver syptenis fra astvantag s avhen sustained release of
the EQIIH?EQIE& gq{egg(%iWﬁ%whﬁ{ deapl Pﬁaﬁ{cE %flﬂ &%@ﬂr}@ imen is

or on & or ot her i

I OXI SUIt € gas. e aer oso
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may BEhe Hjmememuedalupmgamttond@e@@rﬁ@rahl}f mrum&émpgeeforms In such
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I'ster s fromwhic M&e
dtiendtivstcomponbyt. fibamsitaiosage folrm sdrebe a patkegedqueparatin, the package

aghﬂh*gg fi%?xset&%ﬂl Bﬁeepcg a?QCldIM Eﬁheﬁtpgél]ke‘fec{:ﬁ@ite{sp&ﬁsules, and

alne contr ease
awmdwsmrvmls amgfouldse Aém theainiitrdpsegti form carbe 2 exmis) teblet, cachet,

e SRR O A0 S AP B8 ks .
del i V@thyr sigtablegdharmeegtical eirrrmesrapdgilstt écrmuéart@ns are described in . .
e}ge\ﬁ%n%%%e?ﬂg SURIEA LY BEALDES BIf!: r%%%?l s%, edited by E. W. Martin, Mack
Publishing Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical
formulations containing a compound of the present invention are described in the

Examples below.



20 the conpound is necessary and when patient
conpliance with a treatnent reginen is crucial.

w@Eupoer1ss i n transdermal delivery systens ar ePCT/EP2005/013361

frequently attached to an skin: adhesive solid
support. The conpound of int ef €&t can al so be conbi ned
Wth a penetration enhancer wAzone

(1- dodecyl azacycl ohept an- 2- oglg.—l\&éb%t ai ned rel ease '
del i yge Yomgepﬁgaﬁﬁoﬁmﬁr&mp&u beufivenaowsible imsoskillel in the art
subdermal | ayer by, surgery or .25 injectiaqn. e

098+ ST TRASEAY A A BERTat WeTRE RO | g shquld gorbe
SOhSHR) &1 adTRARM2 M6s scBp&of the idvie6 00 buubteedly adseing illustrative and
bi odegr adahl e pol yner, e.g., polylactic acid. The
perieseREENE thersolpr eparati ons are preferably in unit
dosage forns. In such form plegarptieparation is

subdi vided into unit doses containing a Qro ri ate
quantities of the a@wmmg—@#t dosage

. formrga Q%rgﬁet& PBedgreedesprisEin ahis Phepat i npesicagied oddaccording to
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cont ai ni di screte guantities of preparation, such as
sheriecess shoywn tx schemgbsul es, and powders in vials or
anpoul es. Also, the unit dosage formcan be a capsule, O

tabl etx cachet, siri | ozenge itsel f CoH itggan be t
appr c@: rurrber—of—any hesj/i n packages fo
O herssaN bl 8rpharsmpeut | 2)31 iers and their o

formul ati ons are described in Rem ngton: The Science
and Practice of Pharmacy 1995, edited by EE W Martin,
Mack 35 Publishing Conpany, 39th edition, Easton,

o]
Pennsyepani a. Repr esent at i ve Jjphar mageut i cal
f or mul ati ang con ' und_gﬂ%.h‘e p Y
he o

i nventj=en are de ‘ ¢ BExxopE®s b
2006/ HPCT/ - 24 EXAMPLES A
follo g preparations and. exanples are given t°

enabl e those skilled in the pfg prore clearly
understand and to practice the present invention. They
shoulddepidt be considered as Iimting the scope of the

i nvent o but , mer e as [ illustrative and 5
repr eseh -Rhenoxy L pFopl 1(ga‘qgati on 1
7-Benzenesul f oqyl - chromangggone  The sy tic COMH

procedure de bed i n-thi-s—Preparation cagr/i ed

Step 1 Steb 3 BOoOHT 1 SBH F Bris F O F 00 0

‘[S')t ep BrRltebHEn N M 5 B %fid @-bromoprdPloflcAcidITHEME, 80.0
mmol) were placed in a flask. A solution of NaOH (6.7 g, 167 mmol) in 20 mL water was
added slowly to the flask. The reaction mixture was heated to reflux for two hours and
then cooled to room temperature and partitioned between ethyl acetate and water. The
organic layer was dried over MgSOy, and solvent was evaporated under reduced pressure
to give 4.57 g (25 mmol, 31.4 %) of 3-(3-fluoro-phenoxy)-propionic acid. MS: 185
(M+H)".

Step 2
7-Fluoro-chroman-4-one

0]

COH  step2 /@EB
oS ’
F 0 F 0



Step 1 3-(3-Fluoro-phenoxy)-propionic acid CO2H ~
Step 1 ~F/ OHBr~/~C0O2H F / O 15 3-Fl uorophenol (8.9

W@?2006068556mol ) and 3- br onopropi oni ¢ aci d (12. 2ZECOEPBOS/013361
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mol) were placed in a flask. solution of NaCOH (6.7
g, 167 mmol) in 20 nL water wa$” added slovvly to the

flask. The reaction mxture
two RgarEuerasPhensH -RISBIORY 3 é’o%ﬁ% ElerrpnérPg oy Lesudgssgﬁ’réd ina .
Raktukd 60I5RAL beflierencetic hyid and Otral medrmhemﬂfo«arc acIEh élhe reaction

O LB Shady 11l Qe WP 80 S8l YeRicion misur

g%? g&lﬁl\l}s 0 I%énﬂte%peﬁhftur%aﬁa-pﬁhmfned bbteveex yt}wba’c@pmmnckwater The -
Cl

OrganEJoygr ¥fas I‘l?(g gvegl)l\ég@w\tﬁc&%gpégéggvégogtﬁedo TRy fedQR& pressure.
RGL 1 ERRRGRLs Qﬂeﬁé’tﬁﬁxrou@ﬁsﬂ&a(g& (FEUBLOAP rehexyds) pmdpbbmriicwas

acid (3.37 18, 3 | ved ture
aemowedEnder rqdwa@iwgﬁéfq@%%ﬁ ) 23.%3?3 hé‘?%"iﬁé B ghroman-
ach b (M8ey eGE)ON  mixture was hteated to 90 C and
mas_stlrred at 90 C for one hour. The reaction m xture

was e8®ldd to roomtenperature and partitioned between
ethybJQQ%ygg@ngmghMﬁﬁﬁﬁ4oﬁhe. 5 organic |ayer was

dried ovei MgSO4, and sol vent was evaporated und
reduced pressure. oThe residue was el uted throug
silica gel (15%t QAc in hetgmes), apéhsol ver ,
renmoved unde fuced pressure to ]

mmol , 41% of ug oo-qglgg% Sne (NB 16 o

( MtH) +. Stép 3 10 @ - Phen uIF%nyI-chronan-4- one OO0
Step 3 F OaSH as O A solution of 7-

f I uorfossletigrmefin fluorogrebrgmap-gne (187 871 hhmmalhanddb&igs 028 5

C?% I%Q-Hx%lb ) i aaaem& m%ﬂ@? d%&ﬁﬁf&r&a%ﬁd@@m) Benzenethiol (1.37 mL, - -

. Benzenethiol (1.37 n_, 13.52
rﬂﬁcﬂz)mmls) »sm@éded and thewsagtioacnisve s sirred Hagowy temperture for

Alyo 1AM t«lﬁ&'ﬁ%& i’ﬁt?orfegﬁaegvgbeﬁ gh&ﬁéfa% ardWatbN €The organic layer was.

artltléne tween ethyl acetate and mater The
birigareiver Mg§or e Solveql s vanverte ydsriredirgd parssah (o Hgkl an oil that

CVARRLEE ﬁlqué}gﬁficarg%pH&ﬁéjh&ﬁﬁéﬁE{bﬁc 91y RéHoddl oPidIveénhahder
reduced pressure provided 2.21 g (8.62 mmol, 77%) of 7-phenylsulfanyl-chroman-4-one.

MS: 257 (M+H)".

Step 4
7-Benzenesulfonyl-chroman-4-one .

OXONETM

// \\

A solution of 7-phenylsulfanyl-chroman-4-one (2.21 g, 8.62 mmol) in 20 mL o
MeOH and 2 mL water was stirred at room temperature. OXONE™ (potassium
peroxymonosulfate, 6.35 g, 10.35 mmol) was added, and the reaction mixture was stirred
for 3 hours at room temperature. The reaction mixture was partitioned between ethyl
acetate and water. The organic layer was dried over MgSOs, and solvent was evaporated
under reduced pressure. The resulting residue was eluted through silica gel with 35%
EtOAc in hexanes. Removal of solvent under reduced pressure afforded 1.56 g (5.41
mmol, 63%) of 7—benzenesi11fonyl-chrornan-4—one. MS: 289 (M+H)™.



was el uted through silica gel using hexanes/Et OAc
(9:1). Renoval of solvent under reduced pressure

w@emeieess 2. 21 g (8.62 mml, 77% of PCT/EP2005/013361
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7- phenyl sul f anyl - chr oman- 4- one M5 257 (MHH) +. 20
Step 4 7-Benzenesul fonyl - chroa%n 4-one O O osxx O

OoX . O OO0 ti
7 ohOnpe <t RnRAroC SRR raEIarBE bersethiol ip wep i
ﬁ@oﬂﬂbe@zenﬁ@gﬂ A (Bl fldofkbamtessuli@sl)sthiromad-&abne W@m}vrepared
tenmperature. OXONE ''V (pot SSI um 2
per oxyrmonosul fate, 6.35 g, : ) was added, and
the reaction m xt-BegzenwasulfohilrZ, Edlméuhlvl &rbounst- ane room

tenperature. The reac xturg was artiti on
bt wdbh B Pic PRAESE - HRFV TP ProrAE P QN ey ccording o
aedseshavein IS4 E. and sol vent was evapor at ed :

under reduced pressure. The resulting
eluted througf!silica gel with 35% Et

esi due was
cinh S.

Renoval ent undgg 4reduced e afforded
1.56 g ( T—6§@>
7- benze I-chramtame4 ONe: 9 Y M+H) SH

2006/ 066756 PCT/ EP2005/ 013361 - 26 Usi ng the sa
procedure but replacing benzenethiol in step 3 with 3-
f 1 uor obenzenet hi ol , ‘
7-(3-fluoro- benzene:wl fonyl ) -chroman- 4- one was o

prepare : Step3
7- Benzel di nettyt=chr rr‘:
synt het B Qo aSTr i b@ZSIONhTMt hi sXPrepa Y oA

carried out ccordl ﬁ)g 0 the process shoynyin Schene
E. 00 Step 2 Step 1 1 \ acetone F()—IFOaSH 0O

Step 31 1, OXONETM S O// \ SGAIBME® SCHEME E Step 1
10 7-Fluoro-2,2-dinmethy -chroman-4-one 0 O
Step 1

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

0]
acetone F O

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

162.2 mmol) and pyrrolidine (2.7 mL, 32.44 mmol) were dissolved in 20 mL benzene,
and the reaction mixture was refluxed for four hours. The reaction mixture was cooled to
room temperature and partitioned between ethyl acetate and 1 N HCL. The organic layer
was dried over MgSQj, and solvent was evaporated under reduced pressure. The
resulting residue was chromatographed (15% ethyl acetate in hexanes eluting through
silica) and solvent was removed to yield 3.33 g (17.16 mg, 53%) of 7-fluoro-2,2-dimethyl-
chroman-4-one as an oil. MS: 195 (M+H)".

Step 2
7-Benzenesulfanyl-2,2-dimethyl-chroman-4-one

O. Step2
L O @J@@




Step 1 F OH acetone F O

1- (4- Fl uor o- 2- hydr oxy- phenyl ) - et hanone (5.0 g, 32.44
wonobkpee7acet one (11.92 nli, 162.2 mol) and pype¢DEPDOFE13361

(2.7 m., 32.44 mmol ) were dissg#ved in 20 nL benzene,

and the reaction mxture was réflTuxed for four hours.

The action m xtur s coaled to 15, raoom.t r re

and EEF PracFamEq! ep gxéﬁﬁfegﬁwfm gé%ats 52 SRR A ¥

BEgRnksilthAYET,2-diaahr dhecmanarond) 38: 284148 'vent  was

evapqrat ed under reduced pressure. The resulting

resi ais@3nas chromat ogr aphed (15% et hyl acetate in

hexapggengédtbhlRhyl-bpodigRthybichiotigdn-adesol vent was

renmoved to yield 3.33 g (17.16 ngy, 53% of 0

7-fluoro-2, 2-di net ﬁl- chroman-4-one as an oil. M5

195 (MEHL+. 20 ep Step 3 .

7- Benl f @ﬁ di ne -Cljr ona

F 0 &ShLaS-O-WO20Q67 7667560 EP2005R01338

procedure of step 3 of preparation 1 was Qééﬂ to
5 provide 1.49 g of 7-

Benz aihe pubdedmelof 2teB 4atif pedphsdtionHrgasaneditcoprevided: 10284 7-

M-H) +. .St e 7- Benzenesul f onyl , ' fyl -
Sy bnd e R R B R B 00
The Esagetiepeocedurstof Prepantioprdparetliang Yengerethiokis step 3 with 3-

rovide 1.10 g /- Y _ A

raeetn T T3 Som herrgre iRl st hggmagy g one ves
10 (Mpded. Using the procedure of Preparation 2 but
repl aci ng benzenethiol in step 3 with 3-
fl uorobenzenethiol, 7- (3-fluoro-benzenesul fonyl)
-2, 2-di nethyl - chroman-4- onepgyas 19 prepared. Exanple
1 1-(7-Benzenesul fonyl-chro -4-yi)-pi perazine The
synt heti ¢ pr ocedys(@-Rimgeresud fohyl-ohromag- ] '

g 3{1 rei %lﬁ?rllj%e ac Croerféjdu?g flés?ri%?giﬁl t%g ﬁ%&??e%?aesggxgmg c%@ %ﬁo§ding to the
15 @r&€%8dhown@n Scheme D.

0 OH Cl-
200 = Q00 = Q00
S o NaBH, 'S o socl, ¢ o
7\ ) 7\
00 00 OO0
[NBoc n
. )
Step 3 _ Step 4
. o oeps
<\ e\
HN NBoc //S\\ 0 //S\\ 0
00 oo

SCHEME D

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




OOOOOONBoc HNCN) Step 3 Step 4 N HG HNC
JNBoc S Ojc)~ O,S\ O Oco SCHEME D Step 1 20

w0 2ena@sesul f onyl - chr oman- 4- oI WO 2006/ 066756PCT/EP2005/013361

10

15

20

PCT/ EP2005/ 013361 -28 O CH % Step 1\ | S 1/ NaBH4
OS OO0OO0O0OO0 7-Benzenesul fon§ chr oman- 4- one (500
my, 1.73 nmmol) was dissolved in 15 nL MOH and oy
sodi um bor ohi dri de ( 2 mg, 1.9 mml) was added. Th
reaction ture tirred, roo /wo :
one hou" part 5 and
et hyl - z The” vopi ned HF%‘ém c | w A b
over MySO4i (gg soI vent was renoved under ”l*@duced
pressure to give 483 ng of crude

7- benzpge sids gyl -chlvheimas-ode (800. myB.732@in o] Mrsd)dissoSedmn 15 mL

2 e Ea?r?dz slog}eu‘snlil g ool rélez(gl%l . ?f%pl%%g%&s(3gﬂe9 The feadtion mixture
ha@@ﬁﬁ@@@t&@bﬁﬂ@ﬂpeﬁhﬁr@ Iﬁ@i’brfb-}ﬁiur,(aﬁa&axgherﬂpﬁﬁtmmﬁdl Betwigen water

SS ad I Q C t0| ueEne a d I;I§82€ 1 Over r%) n(PSfOlventwaS
CHRSr 1?J"e &tpic 5%ﬁon Was &rét

frethot &PuliRY F&ducahpretsnentogond 4808 rhg)off’ @ade Yé)ﬁpmmastuhﬁoeyl chrornan 4-
Sol vent Wmved under reduced pressure to yield

nyl - 4-chl oro-chroman (512 ng) as a 15
crude, j4. Ms: 308 (M+tH)+. Step 3

4-(7- enzenes If nyI chr nan 4 yl ) - pi perazi ne-1| - car box
ylicZ bl

D =2 OO0

// \\ // \\

7-Benzenesulfonyl-chroman-4-ol (483 mg, 1.66 mmol) was dissoved in 10 mL
toluene, and 182 uL (02.49 mmol) of thionyl chloride was added. The reaction was
refluxed for two hours, and then cooled to room temperature. Solvent was removed
under reduced pressure to yield 7-benzenesulfonyl-4-chloro-chroman (512 mg) as a

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

Step 3 -
4-(7-Benzenesulfonyl-chroman-4-yl)-piperazine-1-carboxylic acid tert-butyl ester

N Boc

Cl
Step 3

2 0 ~ 'WN NBoc ©\
\_/

N
// \\

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

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



NBoc C NStep 3\ I I/ ~/ 1 1/ SOHNNBoc OOS O

O O 7-Benzenesul fonyl -4-chl oro-chroman (512 ng, 1.65
wonmb)e67B0C- pi per azi ne 20 (pi perazi ne- | - car boxpdT/EP@OF/Cl3361

tert-butyl ester, 371 ng, 1.92 aywl), sodiumi odi de

(50 ng) and potassium carbonate (275 ng) were added

t @rémbtogpd h@&/lfsm@rgél hlﬁﬁg BERGkHh YD Acetdte iﬂlh}d’xﬁnm% helatz;ed mg of 4-(7-
to 70Covern Feact.ion mxtuC V\g gd and
HAE Lt

pRangengsubienyl- CE{&%@ grwwraé}eeﬂa%aé X HhestHe
conblg)[@g4organ| c layers were dried over I\/gSO4.

Sol vent vvas T enpved under requced pressure, and the
resi dub/-REBZen B GBePaR-IrPIoDasY) 013361 - 29

chr omat ogr aphed (siliga.gel, using 30%ethyl acet atHa

I n hexanes)-to yiel ng of 4-(7-

Benzenesul f onyl - chr j4 yl) - pi per azi ne-1| -car boxgla
acid tert-butyl esterN"Step 4

1- (7-Benzepesul fonyl - dar oman-sfepyd ) - pi per a2| ne
A N EN z | {—ceect)y-\ 0
[4-(7-Ben Al - chr omarH@- yl ) - p| 2|n
xylic aci d’terd-bufyl Cester (400 ng) Wag S5 ®
5 mi of 2N H®@ /@ OH. The reaction mxture 5 refluxed

5 for one hour, cooled to roomtenperature, and Et 20
was gdd@dBenkefebulbamnz-ehssndf-ay)piperazine-1- carboxyllc acid tert-butyl ester

g(g{)ﬁ gligs _&fj{s %, scélle‘%cf 1?1;5%%1% %‘? 2%%]2];@1—8{ %ﬁ%reé&%igfr%&g@%&reﬂuxed for
%Hdéﬁtl‘l)ooled%kd dbdsmoaapemnmaand dis, pwepaided. by 7{Heazenesulfonyl-
roceaur e

RSB A LG BRSBTS AmB) W cfected by ltration. Mp: 243.0-

10 dogrfrerdasidsraivtHE, 2- di met hyl - chroman- 4-one with t he
appr ozg(liclh'?ig)r?alaccr)nmrf)%lsihdsaprreé‘pafc’reg y)mthe proce%ure ojfExampm usmg 7-

benzenesulfonyl-dimethyl-chroman-4-one or 7-benzenesulfonyl-2,2-dimethyl-chroman-

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

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

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

process shown in Scheme E.

sUvelimue @@rﬁ

// \\ // \\

SCHEME E
20 7-Benzenesulfonyl-chroman-4-one (100 mg, 0.347 mmol) and 2-piperidin-1-yl-
ethylamine (45 mg, 0.347 mg) were dissolved in 5 mL of methylene chloride, and the
reaction mixture was refluxed for two hours. The reaction mixture was cooled to room
temperatufe, and 110 mg (0.52 mmol) of NaBVH(OAc)g was added. The reaction mixture
was refluxed for 1 hour, coéled to room temperature, and partitioned between water and
25 ethyl acetate] The combined organic layers were dried over MgSOs, and solvent was

removed under reduced pressure to yield 60 mg of 7-benzenesulfonyl-chroman-4-yl)-(2-
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15
(7-Benzenesul fonyl -chroman-4-yl)-(2-piperidin-1-yl-eth
W@ kocedTsere The synt hetic procedure descri bed PaT/EP2085/013361
Exanpl e was carri ed out accoiling to the pr ocess
shown in Schene E. ~/ 0O HNis~ O HZN\, NO ~
pip@idinQ -P-etBEHENERE M 492 Eﬁfﬁi@wegblsf@\ﬂéﬁl Profne A dlﬁs@h@ in 2

138 g e B0 8 B S bR e
bemﬁhasullfmyl -chrmnarhd-yl)r @apipendingd -yt ethig) wazine bydragidaride rMp:
151 5;19 The reaction m xture was cooled to room

enper a ure and 110 nmg (0.52 mmuol) of NaBH(OAcPS was
adU adg 7 ﬁmzereadforxyhdmethxlfcélrom 4rafe ardeberizemesalfprln2, 2-

dlmwgle Yarc nrga%-%%n eLiPHle %gxioz)rﬁa?e%%nﬁ Rﬁ?‘ﬁ%é n;grgsge@ %ﬁé(‘%%%hown in

e hyI ace organi c
Tallayers were dried over MgS™, and solvent was renoved

under reduced pressure to 180 gy
7- benzenesul f onyl - chr oman- ﬁﬁg&(ﬁ WO 2006/ 066756
POTdrERﬂﬂﬁ)cﬁisOlSSGl -30 piperidin-1-yl-ethyl) -amne

Ré%? pgtegi_rlaﬁons I?%ef:ilrv@gytoogﬂr%hze 1 %1%5 Ql’o\fﬁﬂlét&ffs shown

in tEt ﬂﬂlob@ng)’i‘d)lesd éAéﬁ)venggnBﬂleﬁ'e or "Active compound as used in the Tables

benzenesul f o hr onan | pi peridin-1-yl-ethyl)
mea’éﬁﬁ“ﬁe‘”ﬁ‘;}%’?o?ﬁ? o‘?‘?”&%"“ sbr ‘23’1&%1153. 2 C 5 Using -
7 benzenesul f onyl - dinethyl chronan 4-one or

- benzenesul f onyl Czom osglo o ﬂ%tgr&ggﬁaéogne W|th t he

appr opri ate am ne o oueu aitd_dr e _shown
TaRlgeedientExanpl e 3 For rru ations 10 {Phar taegidt. cal

ons for HﬂlIMQLyihU Vaf--obs—routes—are
f ofriledpgrgdicat s shown in the foll OWI ng TaBPEL " Acti ve
TN esteent — or " ACti ve conpound” as jused7opog he Tabl es
neans _one or nore of the (‘nrmmmch of Formula |
Coh‘bé@*?smmﬁteﬁ@ﬁe Oral Adninistration| | ngfe¥fent %

Wt ActTve Trgredient 20 0% tactose 79. 5%
l\/hgne3| um stearate 0.5% 15 The ingredients are m xed
anthelingpeshiendsiate migetapbdispensebintadapsugs ensiningebowyl00 mg

eacggcg%gcgsgme GRRRMraMLA ABRT Xy B2 total daily

Composition for Oral Administration

Ingredient % wt./wt.

Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium ' 2.0%
Lactose _ 76.5%
PVP (polyvinylpyrrolidine). 1.0%

The ingredients are combined and granulated using a solvent such as methanol.
The formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount




Conposition for Oral Adm nistration Ingredient %
wt./w. Active ingredient 20.0% Magnesium stearate

W@ 28¥edZsosscar mel | ose sodi um 2. 0% Lact ose 76rGEEPIVF013361
(pol yvi nyl pyrrolidine), 1.0% 20 The ingredients are

conmbi ned and granul at ed u3|né a solvent such as
et hanol The formilation is then dried and fornmed-

int&?tit’%lﬁﬂfél’@ﬂ(dcont ai'ni ng about 20 ny of aétidve

CORT o LT am appropriate tablet| machpRg 25
Conposition for Oal Admnistratjon I lngredient

Andodiunnehla6d6/ 066756 PCT/ EP2005/ 013361 231 Active

an [ - . I | HE |
C Ul ruuul—r |9 d.bl U U IJ Y DUUIﬂ I 1O TUc

qudl‘?eatr%eP paraben 0.15 g Propyl| paraben®0.05 g

('D

G&’muﬂ;;&tpedxbsmgar 25.5 g Sorbitol (70% soD@Bigon) 12 85
e |

\Voaoaiim K (\Nandarbil t+—Co L 1 06 IArine
T T U COAT S y

Col(%)‘f‘f‘ﬁagéaéugﬁ?r;awa stilled water q.ls : g t 022D i w'\lj'h;e“ |

I N@oeslt R (1% ableuda)ed (o forma suspen5| o1R.§3¢ oral

admnistration Parenteral Fornulati| nt-— 9%
wt Veggum KaMangerbilhGpedi ent 0. 25 g Sodi um G 8ri de gs
n _ ectiop 0 0359l N€
active ingredient is .dissolved in a jportion of the
vvatCeﬂorﬁIcﬂG injection. A sufficient guanti t(}y551fg sodi um
CTTl "l_IICIIﬁ'UUEU VVI lll blllllllg lU—ﬂ |
solﬁgﬁﬂ%ﬁwl Sotonic. The solution is made 'ﬁt éo%ﬂjht

with the remai nder of the wat er for injection,

il eé‘g%eéfﬁh‘étg %gesr{lgcreg r& forna ds%tgPem%{g%rfgp Srafl acl:hglerﬂst?art]l%n

pac con

- Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 0.25¢g

Sodium Chloride gs to make isotonic
Water for injection 100 ml

The active ingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonic. The solution is made up to weight with the remainder of the water for injection,

filtered through a 0.2 micron membrane filter and packaged under sterile conditions.

10 ‘ Suppository Formulation
Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 . 74.5%
“Polyethylene glycol 4000 ' 24.5%

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

molds containing 2.5 g total weight.

Topical Formulation

Ingredients grams

Active compound ' , 0.2-2
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Active ingredient 1.0% Polyethylene glycol 1000 74.5%
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nmel ted together and m xed on a,steam bath, and poured
|nto ol ds cont aining 2.5 g tofal weight. Topical

Formg—at Iég Hgr edients gransd ActTverconmpygund 0. 2-2
675

20887 6 PCT/ EP2005] 013361 - 32 Span 60 2 Tween

60 2TvMeﬂ©0aI oil 5 Petrolatum 10 Mefhyl Daraben

015 Propvl paraben 0 05 BHA (bt /1

od by Aoy
P o T U U0 U UUL yl a CU My UT"UAY

ani sé‘ﬂx‘é}er%oél Water g.s. 100 Al of the i ngredi ent s,

EXCeHetpk@h, ar e conbined and heated fo abput 60C

wWth stirring A sufficient mla_n_t_|_t_y__g_f_\p,afar at
aboutMedd nasaharen added with vigorous btirrfhy to

enSp; %gwﬁbgﬂgr edients, and water tnfn adged q.sS.
about Nasal Spray Formul ati ons Several

aquediliAébmpht@llo’ldsowamsaIehl ng from abput 096%5-0.5

naoarecont

per—< aettve— uupuunu arc=prepdar ed=as-Ta gll O@pf day
f or rrung fons. The formul ati ons optionally ont ain

I nactive ingredients such as, for exanpl e,
m cro

car bc&;ﬁé}lﬁwg{% IEHS Cg:gc“eep?S atep ra(g% %ormnnad fuﬁd hfatf(d to about 60°C with
Hyslhing hA @mﬂﬁe1eacq1chn|ma;yoﬂ3eatadani ebout@08@jsuben dddedhyithTtigorous stirring

nasal | at be, del

Sy st obd SRt BT e SR 08 "5 200

m croli ters of formul at i DasabépragFountlations A t ypi cal

dOSI ger& aec%gégsoﬁlugﬁeéﬁl&n%??{ggiﬁl ev§01¥1 outz()_[@?#gggercent active

uirdiahd piphieti@s nasal spiray fmmah\nohs gEmefobrnniditings optionally.
st udi.es of. co

bi.nei n ST
SR BT BRI b TRl AL BT ATDR Eslhloggsodiom
d@&l&fm{éﬂ@lc&ﬂuloﬁé} ldectvese, dhdlrlhe lilad. e glrbelilotinadid omey befadded to adjust
Sﬁﬁrr%h gsa{]sdprgl}f Eolrr?llu a¥10ns may gageehveyed via %gslaf]%)ra}p metered pump
typically delivering about 50-100 microliters of formulation per actuation. A typical

dosing schedule is 2-4 sprays every 4-12 hours.

Example 4
Radioligand binding studies

This example illustrates in vitro radioligand binding studies of compound of
formula I.

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of 5-HTs ligand affinity were made by competing for
binding of [’H]LSD in cell membranes derived from HEK293 cells stably expressing
recombinant human 5-HT; receptor. Duplicate determinations of 5-HT>4 ligand affinity
were made by competing for binding of [’H]Ketanserin (3-(2-(4-(4-
fluorobenzoyl)piperidinol)ethyl)-2,4(1H,3H)-quinazolinedione) in cell membranes
derived from CHO-K1 cells stably expressing recombinant human 5-HT;4 receptor.
Membranes were prepared from HEK 293 cell lines by the method described by Monsma
et al., Molecular Pharmacology, Vol. 43 pp. 320-327 (1993), and from CHO-K1 cell lines
as described by Bonhaus et al., Br ] Pharmacol. Jun;115(4):622-8 (1995).

For estimation of affinity at the 5-HTj receptor, all determinations were made in

assay buffer containing 50 mM Tris-HCI, 10 mM MgSO,, 0.5 mM EDTA, 1 mM ascorbic
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ligand affinity were made by cgympeting for bindi ng of
[ 3H Ketanserin (3-(2-(4-(4-
fdppebrazoy! IQiRens0hiablift hktion volume. For estimation of affinity at

qui ol i nedjone) in.cell nepbranes
dé‘F ls\éjg'ZAfrF%t@H%‘fﬂerE’é‘Pa}tsoné, f’*’)éﬁ Ragsif e pREer containing 50 mM
IBGOPIT] M RiEBRIC 2idTU2AM ESERL PH.7.4 MBIDCARES2508AR roliter reaction
p pared from HEK 293 cel |l |ines by the net hod
YPFbed by Monsma 25 et al., Ml ecul ar Phar macol ogy,
V0| Aﬁa}pﬁbe%tﬁgﬁﬁ([ﬂﬁpﬁé]) o@ﬁﬁ]ﬁét@ﬁ%%'@%ﬁ%r‘ngkﬂl@%and and

as describ Bonhaus et al

1@5@%3%2@@1@@@9@ in gxhakiggaseitielnios > a1iRi atidy yC4forSHd Ts) or 60

SmiAl Gt s2CqR3-HTR)! ﬁl‘ﬁ'&nk/l& Bmorpafﬁlélaamws rpqatssv(g?e b(ﬁke@%ﬁﬁb 3% PEI)

buf f er_cont ai ni ng

E5ME, 2 Hacknd a%c%‘“r”tﬁeg howestovmdeehsd3 fiors EP@@ eebdéﬁé 3@1811Tns HCL
1'3-;0?urfac[|3l‘;i}:L9]bI of [ Ketadferbn WEI@ RtefRbhddl £ '}é}ilbzic@i‘;'e E(ﬁﬁ‘ﬁ§ p&@Mninute

vol unge. . For estlnra lon of affinity at the 5-

r‘éé@p‘faé ard| Jop§eugt-ni nat i ons were made in assay buffer

cont abhig 1&&;@& SHILSS #r »sitl
CaCl2, lp (SMHLSS oF P KA RO E bR sithe M quantified

o fistieg celqsegatyort P & Dh-pgrapTgT logisicaquation:

[ 3H] Ketanserin (5 nM, conpeting |igand ar11d meRbr ane
wer e i ncubat ed i Bij KdsAO- ' 1n. at
37 C (for 5-HT6) or O m n. \ pf 132 (oeldeargl-HeeiAy |

filtered onto Packa G--B plates (pre-soaked with
0. . 39gtmee il 1§§h?1§11b31%iﬂaﬁaﬂdb’@ thfancertrationaf gempetingradioligand.
Vﬁ%ﬁ@% 1§ tHe' dBBeeritfAtioA®f 92911611gégd d-Ucing HAlf maxiBal c1ki§ Blnding of

LSD or E[LKet anserin were rmned as radioacCtive
cfééllﬁilgaqﬁ]e erpprgifis binding Wﬁfgi%lé ke &iffesperhativeen the Bmax and the
D paten®as. of [3H LSD or [3H Ketanserin fromthe _
bindiing sites was quantified by fitting

conc éﬁvmame@ﬁoqsﬁmﬂs efthisExemple, somppandneithormulsdi veare tested and

-qEn ] f' ool i gandl_ﬁl%gﬂ{aésgk%gg%guve EPF@L arﬁﬁ%‘) ”TSt%gr both. For

sqxerpe & tl{elcpg‘m@el]id 4@ W@eé@mhﬁhr@ma@n‘l -gh)-piperazine exhibted a pKi
Y 3%'fb9§ dPa BREof LpPostiHh f

con nt ra?llgn of flga?]g ggc(l) nga%§ﬁ7f33rr§>r<i5rr% 2

speci fic binding of radiollg e specific binding

W nd@ew b sidoendhEdgegnce between t he Bmax and the

basal T%tw—osl-l&ng the procedures of this

Ex anplihe cogoitipaenbisncng Fropartiea of conepasinde of d¢ imvedtion ouayde in a

t nﬁg\& l:’ﬁﬁfs vV

arﬁct)cgb;: 8?1%1?1? !:og?ntg) @g@@g&gg Bﬁn ta%ﬁ el Cg nr;g%ﬁ_t'il%ﬁd male Wistar
Tats TChates e TN 9t|herd¢nct§hwnne41$9<|1 )C@nnpematsu wrae prejpatedaldily and

giéfglrﬁlgicll B I@Q%ﬁ%ﬁggﬁglﬁg Xg(? }_ﬁ%& aPElxée M%r (64, g@dl‘%o‘ﬁi'sugﬁbn Qfas always

Man@eh&mnqrheolwgdumi/kgi@nmanms rbg one Bpeﬁiqqpebnone hydrobromide
%mgﬂgrfﬂﬂmﬁ&@s AffhY %Hﬁqlpgﬂnmecl?i%n.' TR equal testing groups were made

of 24 rats and were tested by two experimenters. The testing order of doses was
determined randomly. The experiments were performed using a double blind protocol.
All rats were treated once with each dose condition. The object recognition test was

performed as described by Ennaceur, A., Delacour, J., 1988, A new one-trial test for

neurobiological studies of memory in rats. 1: Behavioral data. Behav. Brain Res. 31,-47-
59. |
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prepared daily and dissolved_ip_physiol ogi cal saline
and tested at three doses. Administration was al ways
given i.p. (injection volune g) 60 m nutes
before T1. Scopol am ne hydrobfﬁ%pgg was i njected 30
m nutes after conpound injection. Two equal testing
gr oups r dr.rats and were tested by two
expeﬁlne (%ngﬁ%$ﬁ%9{e%?ﬁng order of doses was Y
deternmi ned randonmly. The exper}ﬂgnts;ﬁere per f or med
usi ng a doubl e blind protocol. jats were treated
once with each dose conditio Ye-oRj ecg® recogni tion
test was perforned asAdexoyH by Epflageur, A.,

Del acour, J., 1988, A new one 5 est for

neur obi ol ogi cal studies of menory in rats.b1:

e BB R B, 5 s %3 Y

conpoedrctif formula |: R)mMR2 R3 Ar-S(Oga R4 OlI;

5 o0r a phar c ally acceptable salt thereof,

wher ei n: ﬁ%ﬁw%%Otos pis fromlto 3;

gi sO, 1lor ;is fi0mArta optlonally substituted aryl or
optlonally 6qbsp2tuted 5- or 6-nenbered heteroaryl;

each R .{1%" |n&ép endent|y. halo Cl_12-al kyl,

O _12- halAwad dgytionali sultihwsédsargbdriopitionaltyysubetituted(opor Sraembered

h&e ‘Ej; NRbR , -S02-NRbR, -N(Rd)-C(=0) -Re, _
Kl(Rd) or -C(=0-Re, wheret is fromO to 2
Ra, Rb, Rich Hédsard&p&edeeay hdpnﬁepelﬂwérﬁlhyhabalkyldEogzelitﬁteroalk}’l

KGartes—$0 R (<D ARRE, kﬁ% PR G ic(BD)-Re, NeTEOIN(R)-, or
—C( O) R, where t is from 0 to 2, R%, R®, R%, R and R® each independently is hydrogen,
Ci.12-alkyl, C;.12-alkoxy or hydroxy;
IR7

DX

R%is R® R°

X is -O- or -NR’-;

nis?2or3;

R, R% R® and R® each independently is hydrogen or C;.1,-alkyl;

R and R? each independently is hydrogen or C,.12-alkyl, or R and R®
together with the nitrogen to which they are attached may form a 4-to- 6-membered ring
that optionally includes an additional heteroatom selected from O, N and S, or one of R’
and R® and one of R’ and R® togethef with the atoms to which they are attached may form
a 4-to 6-membered ring that optionally includes an additional heteroatom selected from
O, N and S; and

R’ is hydrogen or C,.12-alkyl, or when R’ is hydrogen or methyl, R’ together

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

2. The compound of claim 1, wherein p is 2.

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



R3, R4, R5 and R6 each independently is hydrogen or
Cl 12-alkyl; 20 R and R8 each i ndependently is
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the nitrogen to which they are gftached may forma
4-to- 6-nenbered ring that optionally includes an
addi ti onal heteroatom selected fromO, N and S, or one
of R7 and R8 and aone of R5 and R6 together with the
at onstt o Wi CRRWE of Flaim B¢ whsreia Ay OPHeRAlly substitgted phenyl.
6-menbered ring that optionally includes an additional
het eroat am sel ected from 25 0, NandS;and R9 is

hydr ogen Bt @mpepngiofgleim 4 whgrein s 9 of hydr ogen or
methyl, RO together w th R8 and the atons to which
they are attached may forma 6-.rren‘pereg, ring. 2. The
conpdund Bte @mpownd of gaien 8; wheseingX 3 -NR3g 3. The
compound of claim2, wherein g is 2. WO 2006/ 066756
PCT/ EP2005/ 013361 -35 4. The conpound ,of claim 3,
wher ef-n Abhe compoung 4 lpim §dﬁhﬁrﬁlp[ﬁ%@@d&1 afg/pydrogen. The
conpound of claim4, wherein mis 0 or 1. 5 6. The
conpound of claim5, wherein Xis -NR-. 7. The
conpactind Bre comgionnd of @aian 6i whavgingnid 2R4 ar e hydr ogen.
10 8. The conpound of claim6, wherein nis 2. 9. The
conpound of claim@8, wherein R5 and R6 are hydrogen.
10. The cBpommeuad ofrlainngvharpiaritiand R apmleydragear e
hydrogen. 15 11. The conpound of claim9, wherein one
of R7 and R8 is hydrogen and the . other is

Cl_12105| kEhe compouTd ef elaimpBumlerrein K laadi 9re hiideeginn R7
and R8 are Cl1_12-alkyl. 20 13. The conpound of claim
9, wherein R7 and R8 together with the nitrogen to

whi chlli helhegompaund of daint drwheseirmmsef Eland Rgts hydroggnend the
RARQ o) laim9, wherein RO is hydrogen. 25 15.
The cggggu;nugqbf claim9, wherein R7 is hydrogen or

met hyl and R8 and RO together with the atons to which

e e i R A R s e

compound of claim 16, wherein R5 and R6 are hydrogen.

%3 d ; 'OI'1|3¢ Gﬂl@%%%%uﬁﬁ of Ll?im,]vzhermqyeaha RRzog%mjer RErahe nitrogen to

en.
which tghey are attached form 6-membered ring.
14. The compound of claim 9, wherein R’ is hydrogen.

15.  The compound of claim 9,. wherein R’ is hydrogen or methyl and R® and R’

togéther with the atoms to which they are attached form a 6-membered ring.
16. The compound of claim 6, wherein n is 3.
17. The compouqd of claim 16, wherein R® and R® are hydrogen.
18. The compotuind of claim 17, wherein R” and R® are hydrogen.

'19. The compound of claim 17, wherein one of R” and R® is hydrogen and the
other is C,.1,-alkyl.



35 19. The conmpound of claim 17, wherein one of R7 and
R8 is hydrogen and the other is Cl1_12-alkyl. WO
wWQeMeHeB8x56 PCT/ EP2005/ 013361 -36 20. The cor@DEPmODO13361
claim17, wherein R7 and R8 ar% Cl_12-al kyl. 21. The
compound of claim17, wherein 9 and R8 together with
t he tr ' : 1
6- rrer?ger gg‘%??‘tr?gf’“%@gg&a‘, ?g%ﬁ%gﬁ%d of crg@l 1 alkyl
. wherein RO . is hydrogen. 23. The conpound of cI a| m

1, qus?gﬁe%gngoﬁx?mpaa% 7Sw%fer Brh zicrfgm}ga"tl gethér Wltﬁt})erﬁltrogen to

hlcmeymaaﬁadldééfoané rasmbercdtr@@ in claiml. 24' The
conpound of claim1l;'w ereiri~said conmpound is of the
formula "IIl1" R'\NR8 X RlOSO OO0 I1Il; wherein:
15 si2f r Ginecompoend bf @it lkwhncbaandélmdﬂogemal o,
Cl 12-al kyl, Cl1_12-hal oal kyl, d _12-heteroal kyl,
cyano, -S(O)t Ra, -C(=0) - NRbR - S2- NRbR'
- N( R@B- C(T:h@)ceﬁgpund:()f:@ml( Rd\)herelu said @Qm@))uerls ofttes fermula I1:
is fromO to 2, Ra, Ro, R, Rd and each
i ndependently is hydrogen, al{Ryh, Tl koxy or. hydroxy;
and 20 X, R7 and R8 and are ag Jyecited in claim1l. 25.
The conpound of claim 1, wher@ ai dyconpound i s of
the formula I'V: WO 20067 8&87H6 PQT/ EP 0054 013361 - 37
R 1 N N (RLO . o

4
R 11,

10 and wherein m, q, Ar, R, Rz,_ R’ and R* are as recited in claim 1.

24, The 'com'p‘éﬁnd"df claim 1, wherein said compound’is of the formulaTII:

RL _R°
\N/
A,
X
(R1O)s
S8 ©
o © 11
wherein:
15 sis from 0 to 4;

each R is independently halo, C,.12-alkyl, C,.12-haloalkyl, C,.;;-heteroalkyl,
cyano, —$(0)=R?, ~C(=0)-NRRE, —=50,-NR°R’, -N(R%)-C(=0)-R¢, -C(=0)N(R%)-, or
~C(=0)-R¢, where t is from 0 to 2, R% R?, R%, R and R® each independently is hydrogen,
alkyl, alkoxy or hydroxy; and

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

25.  The compound of claim 1, wherein said compound is of the formula IV:
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S\~/ 000 1V; wherein: sisfromOto4; each Rl10 is
i ndependently halo, Cl.12-al kyl, Cl1.12-hal oal kyl,

w@bookAed1ed er oal kyl, 5 cyano, -S(Ot-Ra, -C(=QecNMRPR0S5/013361

-S2-NRbR', -N(Rd)-C(=0)-Re, -&=O N(Rd)-, or
-C(=0)-Re, wheret is fromO to 2, Ra, Ro, R, Rd and
Re each i ndependently is.hydrogen, Clgl2-alkyl,

Cl. 12-al koxy or hydroxy; and R7 is hydrlogen or methyl.
10 26. A pharnmaceutical conposition ¢ | Si ng an
effective anount of the conpound of |cl ai 1in

adm xture with a pharmaceutically ac le carrier.
27. Use of a conmpound 1@CCOFdI ng to any N)ne of clainms 1
to 25 in the preparafi dg _of a nedicameit useful for
treating a central nery sy st eéase st ate

sel ected from 15 psyc sch i §, manic

depr essi ons, neurol ogi ca ‘g'- di sorders,
attention deficit disor der Ii>a1<‘§| nson’ s d| sease
anyotrophic | ateral sclerosi’s zhei mer' s IVdi sease,

f ood g}ﬁ{&e di sorders, and Huntington's di sease. 28.
Use of 'a conpound accor di ng to any one of clainms 1 to
25 in theisgreepfrtati on 20 of a nedi canent useful for
Lreall NgARgs Q'IH&%%{;B&R!Y i3 €, dedikyl, @2, hhRAYT(§Y-h&Broalkyl,

as descri herél N . 4
cyano, -$(O)R?, —C(=0)-NR Rc ~S0,~NRPR¢, -N(R%)-C(=0)-R¢, -C(=0)N(R%)-, or
—C(=0)-R¢, where t is from 0 t6 2, R, R% R, R? and R® each independently is hydrogen,

Cy.12-alkyl, 'Cl_lz-alkoxy or hydroxy; and

<

R’ is hydrogen or methyl.

26. A pharmaceutical composition comprising an effective amount of the

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

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

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

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

of a medicament useful for treating gastrointestinal disorders.

29. The invention as described hereinabove.



