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WO 2005/ 105776 PCT/ EP2005/ 004479 -1 ARYLSULFONYL
BENZCDI OXANES USEFUL FOR MODULATI NG THE 5- HT6

WEREOERTOR; THE 5- HT2A RECEPTOR OR BOTH Thi s i POERP10051004479
rel ates to substituted benzodi pxane and benzoxazi ne
conpounds, pharnaceuti cal coh'gbsi tions containing
them wuse thereof for the preparation of nedi canent
and nmet hods of preparati on thereof. The actions of
5- hydr oxyt rypt am ne as_a _npj.or nodul ator
T SR S e e L R
MBNheiT2af REGEepk @R BewH [ ies ternmed 5-HT1, 5-HT2, 5-
HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on a high
| evel of 5- HI6 receptor nRNA in the brain, it has
been stated that the 5-HT6 receptor may play a role
int 1sHﬂ$é?1Qiloﬂg¥la@§]g) {db@%men%d@ﬁiﬁeraﬁﬁ b@ﬁid&%mﬁ¥§61ﬁﬁbunds,

i sorders. I'n particular, 5- HI2-selective and 5-

phimerceviecal tapaprptidnswenisiting thean M thegeod forbe erﬁpaﬁilupy of
%{;}éﬂnehgaﬁcﬂ&e&%dg 6{5’@1‘5 hogftheq;ggft ain CNS disorders
SucC as ar eas

i nson's Huntington's disease,
anxi ety, depression, manic de reSS|on psychoses,

epi | dpsyctiass oé5divdeoxybimpiaming &-Hd) sop msyer madidatory
%%&x%rtﬂﬁgxﬁlttemrgﬂ@b@ﬁn oY ﬁl@giaféﬁrthﬁ)\%hsﬁﬁﬁﬁoee %@P& PBMilies termed

cognitive nenor di sorders, feed

drIsIEil@Hi ZS@tﬂiTés"P-Hﬁ)ér =B, 5&@1‘6 ind 5aHd 7o Bé@idtojl a lygh ie(Yel of 5-
S X8 g to i e bAfiD q{‘ﬁdsgﬁfﬁj Qhieichat HPS rl-??é fe\f{:&ft%r may play a

~attention icit 15 disorder
wple htdﬂmmthcﬂcmfmndmgtra@usé cenftd naEve spdem sisordarh aTrﬁlcﬂartlculan 5-

g—tm%&ﬁ vaad 5] W&%&Wawhﬂ%@é& RRR:AN L& go@é}ﬁmﬁ{r §ful in the

I Sorders assocl ate spi nal trauma and
itrepmant of odrtais Chipdtissrderh allmlsas Parig hsomesndienased !ﬂt@fcl@g@mwlsease,
e e rea
N
kdtrmedlers:l Inmddhsordaeﬁnfgyalne,nbdMJger BliseasRemhamtenzint of pgnitive

Phar m%l,%o egp i gx dee;rsh ?eefifng%%o%?‘der%ﬁg 1 r?g %%{?1%}(1]%1 gﬂl%}ég’obesﬂy, panic
?ggcsle&kat}ﬂsld at@@rgmﬁcgthyalera;twﬂsﬁhmrﬂcxa(pi‘@ﬂ@éﬂ adtention deficit
AbSats LhoRDpi Blglirods gk PhidBho i prin SUREBLpflolifyand
Hehffazamieded, aﬂmo@hi'mme ahé elso dissodeosadocidthé withspimal tnaiesa and/or

ﬁ?%%cgﬁ’%lwﬁg df'fffél)’gr (ﬁﬁ C eﬁjt rclgltnpﬁlrlr? ugcfgf %_ﬁ‘.gp cted to be of use in the
teaapdiof cataib gishrointheinah{(@n disordeps ovh de functiopad bows] diforder.

Q%&)fr%g‘ugglﬂ%oé &1%[%9915/ %aZ%gcﬁcgépE%%gp 5{9(32 %?patg_es2 1493-14120,
D. R. Sibley et al., Mol. Pharmacol., 1993, 43, 320-327, A.]. Sleight et al.,
Neurotransmission, 1995, 11, 1-5, and A. J. Sleight et al., Serotonin ID Research Alert,
1997, 2(3), 115-8.

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

The invention provides compounds of the formula I:
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S ARG X (R3),n RZ ( )P I|; or a pharmaceutically
acceptable salt thereof, wherein: msfromOto3; 5 n

wo goobnestrd to 3; pisfromOto3; Ar is optional PGI/EP2005/004479

substituted aryl or optionally substituted heteroaryl;
Xis -0-, -S or -NRa- wherein2Ra is hydrogen,
Cl_6al kyI Cl_6al kyl carbonyl or Cl1 6 al kyI sul fonyl ;

10 Rl and R2 each |ndependentl R h?

d _6al kyl, Cl1_6al kaxyq Q. ~% 2 oxy ClL 6

al kyl ; or one of : h ro or Cl_6 al kyl
ar -8 cycl oal kyl ,

and the other is CIAf_/
aryl-Cl1_6 al kyl, or orX'si x- rrerrbered heteroaryl
or heterocyclyl t hat d’ont ai ns one or tvvoI’nltrogens

%ﬁ?ae@[ﬂ%caﬁ&glya g&ggrgl@ it thedeBe, t he nitrogen to which

are att rm a three- to seven-
wherbie: ed ring that opti onal |y contains an additional
het er oat om. ﬁﬁ{(ﬁ gi£d fromN 0 and S; or Rl and R2
t oget her Wlfr € NHitrogen to which they are attached
may for misdfrgudridd nyl group, an amidinyl group, a

car banyl L.a urea group; 20 each R3 is
|ndepend% 1?&88f8 a| kyl, hydroxy-d _6al kyl or

Cl_6al k om;lls(dptlﬁaﬂlyyslubsutmedtam opbpwRMaily g@bshél,tted\hgﬂqrqah)é
07T |G LIS A LT o O ot
@n@hlﬁﬂslﬂfwy]; he atons to which t hey are attached nay
o 8 58 B PRy Mo B R o
x\mﬂgﬁ'ix(}; Egkylger \é\/lt th gne of Rl ?nd R2” and t he at orrs to
si x- menb&r : ; S%de?% C{’nBQk{'wn%tﬁgo N
ydigd@irlsoryl} 53 c#t%&ﬂg@,&iﬁyle(ﬁl Glkyb oalalﬁyle— or mme%ﬂ)eeaﬂtetﬁﬁaryl or
s |nd hal o, |, halo-Cl_6 al kyl,
heipiote L Ariafre °ne<%9§\°{ 6“5@5&% -(=0 NRRI, -SR,
- (=0 - Rox RWiri ®? tegahemfnt}m;e rﬁh‘o@mdo Rehictsthey are ‘attached may form
?hrgg-etgggpetnl- Ynen‘Ybere {hat o ]tronaﬁy c&lntams an additional heteroatom
selected from N, O and S;
or R and R* together with the nitrogen to which they are attached may form
a guanidinyl group, an amidinyl group, a carbamyl group, or a urea group;
each R’ is independently C;.alkyl, hydroxy-C;ealkyl or C;.calkoxy-Ci.salkyl;
or two of R? together with the atoms to which they are attached may form a
Cy.¢ carbocyclic ring;
or one of R together with one of R' and R? and the atoms to which they are
attached may form a five or six-membered ring;
R* and R’ each independently is hydrogen or C;.salkyl;
or one of R* and R together with one of R' and R? and the atoms to which
they are attached may form a five or six-membered ring;
or R* and R’ together may form =NR wherein R is hydrogen or C;.salkyl;
and
each R®is independently halo, C,.¢ alkyl, halo-C, ¢ alkyl, hetero-C.s alkyl,
cyano, ~SO.R®, ~C(=0)-NRR, -SR¢, -C(=0)-R", where each of R, Rand R is
independently hydrogen or C,.salkyl.
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WD 2005/ 105776 PCT/ EP2005/ 004479 -3 The invention
al so provides nethods for preparing the aforenenti oned
W@oupaesTds. The subj ect nmet hods nmay conpri se, PCI/EP2005/004479
certain enbodi nents, reacting a conpound of the
formula 1c: oo 0~S0"0-S3 " Ar 06 os (R)p R 1c;
5 wherein n, are as d ed her ei
i t o venfing ilse Prayidea rarLgpdoie: FESRIA S the AREHBRTGREdan g
ﬁ%Pé{lﬁd@Sr }%%Sﬂ@tqnaﬁb@d fhay E&nlég:fel'fin&:eﬁ@ﬂm&b’dﬂlmﬁnts, reacting a
R 10 (R)P OR3 Id.
crmponnd ehthedormiadéer provi des conpositi ons
conprising, and uses of the afor@\ryenu oned conpounds
of the invention for oL‘ﬁ’l e of nedi canents
useful for treati ngAlsﬁ veatghg the aforenentioned
di seases. The inventi @}/ pr o des subst it ut ed
qui nol i none conpounds, associ ated 15 npositions,
wiRthadspf &, Riskd RSarkhedaedtHeteiggent s, and net hods of
preparation thereof In ecific enbodi nents the
i nvent i on Wil %‘F%F@gleﬂfﬁgﬂégﬁyl - substituted
qui nol i none conpounds andy'a¥¥HCigat ed phar maceuti cal
conposi;tion and net hods for using the sane in the
wireseinRe and éz?a@éﬁldﬁﬁmedrhfrfvws system (CNS) di seases and
O tyg- di sorders. 20 Al patents and
tg?(g‘{nlggatl E&éﬁ%‘laitfg ?%lt“lhl s disclosure are incorporated
hereln by reference b A -
ot herwi se stated, the 'x
; gpeckfication and cl ai ns,

Application, i ncl udi rﬁj .
have the definitions g| vén bel ow. It ldust be noted

Lt ARy 0 o Oy AR b Borfipls AR SR RREN e

dfmkneﬂeonédmmhpdmﬂde pEtitesnenties $ortthe prepatation of medidapents useful
t t th t d

br et eCnPhE e YRR Sbpd BE, ' Compound or

The invention provides substituted quinolinone compounds, associated

compositions, methods for use as therapeutic agents, and methods of preparation thereof.
In specific embodiments the invention provides piperazinyl- substituted quinolinone
compounds and associated pharmaceutical compositions, and methods for using the
same in the treatment of central nervous system (CNS) diseases and gastrointestinal tract

disorders.

All patents and publications cited in this disclosure are incorporated herein by

reference in their entirety.

Unless otherwise stated, the following terms used in this Application, including the
specification and claims, have the definitions given below. It must be noted that, as used
in the specification and the appended claims, the singular forms “a”, “an,” and “the”

include plural referents unless the context clearly dictates otherwise.

“Agonist” refers to a compound that enhances the activity of another compound or

receptor site.

“Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety,

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



10

15

20

23

30

receptor site. "Alkyl" neans the nonoval ent |inear or

branched saturated hydrocarbon noiety, consisting
waeioslgs7od car bon and hydrogen atons, havi ng fPOIEP2065/004479

to twel ve carbon atons. WO 2005/ 105776

PCT/ EP2005/ 004479 -4 "Lower arkyl" refers to an al kyl

,, t of t t.
g,e%?%lﬁvl S 48 Rl e o TP AL A 46 R bg AP L
hJ!IEZI &%a es'@S‘ﬂall.\}:yll ro@ﬁshivlﬂudep bapaie not lisiyed e yhethyl, ethyl, propyl,
i SO

itrOPYS m&@%e?%é TR Bty o ogind the ke

| i near saturated dival ent hydrocarbon radi cal of one
to siplklerednktans ALiAH sﬁﬁra@e&dﬁﬂ&h&ddﬁcﬁ:hﬂfo&tr&dﬁcﬂidfahetd six

hydr ocar bon adl of three.to rbon ]
cathgn SthDe AY  BrRCheL freisd Avplost BTAFOEGPR CHUFABAEISe to six carbon
RERBY £ rlﬁeth?l‘eﬁ@ te’ﬂ'ivyld% ORYdefethylethylene giopylped) Rythediglpropylene,
and the |ik ﬁﬁ%ﬁkl ene" neans a |linear unsaturated
Waﬂl%ﬁﬁnw&%?’@é‘é % adical of two to six carbon

atons or a branched saturated dival ent hydrocarbon
r adi'g@iten9lentth@msadingdrureaiupaed divelent ocaﬁb(gl radical of two to six

et henyl ene (-CH= , 2, 2-di met eth epe .
o
S5, &) @RGylear d- Gfm-.ecHLy 8,2- dlﬁiéﬂeylétheﬂwam rRpeylatey of
theforrrula- rein Ri aﬁ)ﬁ m)lety as
Qd@‘feﬂﬁéléfoﬁé‘%? 1& CeBEFNEFED ‘Vl i"€i es i ncl ude,

but are not Iinited to, methoxy, ethoxy, isopropoxy,

and “ARoxy? kq%ang-gmofét% exghe |fdfﬁ‘r|1u'1a NBRNHharefR @ta)ﬁ eﬂ’lfyl hitﬁety as
formula -R-R and R’

degingd heweiry Eafémleﬁ o?‘éi@a%msreyea L@ﬁﬁwwe @qta%\ged o Rethoxy,

étﬁk%éug;gr ¥xy\ayd dhe 1@eanpl e, 2- met hoxyet hyl,
fhoxypropyl 1- et hyl - 2- met hoxyet hyl ,

ll- E g rret nOky ﬁ%l{%{ll%aglo rre‘tagtgﬁﬁ)aﬂg%/ ’r&ugw%s%gﬁywkne and R” is

zﬂﬁg&%s ﬂeﬁﬁédg%e&‘elﬁLEf(&ﬁplﬁ ANkt x: ?j]kﬁ grilips mﬂad@ b waly%f mPle, 2-
an 'S al ky ed herein
methesyehylol-sefhyPrapy ﬁ‘irn]a t{lweﬂwhé tlfqo y0)-3-

mﬁyil P¥1§R/dl g(ﬁ?ﬁ&mﬁeansg? noi ety é?yt he formul a
Ra- SO2- ere Ra is al and aI k ne as
def i‘kﬁéb’lﬁéb@}mﬂ means 3PNAELY Ogﬁﬁﬁ Y“gﬁ’ dhpEoand R™is

1Ry d&ineaeRn. 25 of exanpl e,
3-met hanesul f onyl propyl, 2-met hanesul fonyl et hyl,

2- met hanesul f onyl propy, the lik "JAm noal, kyl." » s
mean gyl ﬁjtg rr;qa]:@améqt}ép &Qfoqngulé 3 Q%er % gs-gOz— and R” is
Qjﬁ*])ég ag@leaqleg@ﬁ_u ned herein. "Anminoal kyl" includes

1 nonet hyl, am noethyl, 1-am nopropyl, 2-

am 4 g@kjﬁ@*ony dl”};;ggag){g bg‘{el?LFwt(g ah%lilq aﬁ&éﬁz—‘i{b—, where R* is alkyl
and Rb is alkylene as defined herein. Exemplary alkylsulfonylalkyl groups include, by way
of example, 3-methanesulfonylpropyl, 2-methanesulfonylethyl, 2-methanesulfonylpropy,
and the like.

"Aminoalkyl" means a group -R-R' wherein R' is amino and R is alkylene as defined
herein. "Aminoalkyl" includes aminomethyl, aminoethyl, 1-aminopropyl, 2~
aminopropyl, and the like. The amino moiety of "aminoalkyl" may be substituted once or
twice with alkyl to provide "alkylaminoalkyl" and "dialkylaminoalkyl" respectively.
"Alkylaminoalkyl" includes methylaminomethyl, methylaminoethyl, methylaminopropyl,
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30 twice with alkyl to provide "al kyl am noal kyl" and
“di al kyl am noal kyl " respectively. "Al kyl am noal kyl "
w0 pwbaese net hyl am nonet hyl, net hyl am noet hyl , PCT/EP2005/004479
met hyl am nopropyl, WO 2005/105776 PCT/ EP2005/ 004479
-5 et hyl am noet hyl and t he | i‘k%.‘ 'Di al kyI am noal kyI

| ncI udes di me t.hyl , Jret.h get
G bbb TR oL Ry R g
cﬁ&% gﬂa{?ﬁ‘moe yINd et Byl BRninS¥Po L, IN- memylctmmylammae&yhand the like.

grou the fornula: R or wherein each R

|ndependently i s hydrogen or al kyl as defined hekeln

5 "Am dinylalkyl" neans a group -R-R erein i's
am di nyl as defined herein and M Ienéﬁl\ﬁdeo
means a group -C(O -NRR wherein EELRR each R :
| ndé‘ﬁmdmﬂ"llyeanéagWQfgbﬁ fosmulg: ky| . ™ Ant a@foni st Wherein

r. &%efn.Prevents the
638 ﬁlﬁd%%nafo anﬂﬁﬁgg coﬁ%ggg%agﬁﬁregeptor site.
"Aryl" means a nonoval ent C§?|IC aromatic h% gﬁ%1
moi etamidinaled’ mgansta grouprdn8” wherein s ampidiidas erein and

ring. The aryl group can be optionally
sdﬁﬂggééﬁeaj as defined herein. Exanples of aryl

noi eti es include, but are not I|n1ted to tj qgnal
substAmidioé thephsergroup n&bEN ea«ﬁ} ‘HgFWFnﬂY 18

i I t al enyl azulenyl, 15 oxydlphenyl
Wﬁ%@ﬁﬁr%t hyl enedi phenyl , am nodi phenyl ,

di phenyl sul fidyl, dlphenylsulfon

di ph‘éwagcmqsr TS faenmpotkk thaty ’allﬁlyfs or pEsvEB IS PepRion of
% h'or r%@ﬂgpgyg anyl, benzoxazi nyl,

enzoxa2|nonyl oplperadlnyl benzopiperazinyl
benzo yrrolldlnyl benzonDrpholln
met h§A@haneans g prenayrlentensle @ﬁgtﬁtlsiryﬁw&sbpn meigty copgisting of a

J[-nn K6- b? g tggiléﬁg aflﬁﬁzltic%ﬂ@/ TICAEAGRANS & BiQi’pti\éﬁﬁllW@tbstltuted as

neans a nolety of the
d€Bmeeisin Bomiles agar Pyt syl bt e poh G R FaroRtonslly
sﬁ%’sﬁ{tﬁ%ci(ﬁlllenggﬁgphtﬁgla% ﬂﬁ&eﬂg}l’mla@nﬂsl%ﬁtalenyl azulenyl,

nterc cal - ere

axkyicjptemel, tpdwpylamﬂmgnecbph«wybrawmgfhebf}wésdlmmé@d%

By Aty S o, i
bhmopyﬂaeylab@zggazmy&ﬁpnwazmogy ybg]zgglperadmyb |b|ggg@p1peraz1nyl
geans oli ﬂ@% yen%gmtog@}oflﬁgm*eﬁlﬂ%%ﬁﬁ&yp efhyléhe@dxyphenyl, and

the like, including partlally hydrogenated derivatives thereof.

“Aryloxy” means a moiety of the formula —OR, wherein R is an aryl moiety as
defined herein.

"Arylalkyl" and "Aralkyl", which may be used interchangeably, mean a radical-R°R
where R® is an alkylene group and RP is an aryl group as defined herein; e.g., phenylalkyls
such as benzyl, phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, and the like are
examples of arylalkyl.

“Aralkoxy” means a moiety of the formula —OR, wherein R is an aralkyl moiety as
defined herein.



10

15

20

25

WD 2005/ 105776 PCT/ EP2005/004479 -6 RO | NOL, Rn Y
"Carbanyl neans a group of the fornmula: 0 wherein R9

wmmﬂsﬁ&meﬁch i ndependent |y i s hydrogen or al KRCT/EP2005/004479

"Cyanoal kyl " nmeans a noiety of the formula -R -R",
where R is alkylene as definméy herein and R’ |s
cyano or nitrile. 5 "Cycloal kyl" neans a nonoval ent
saturated carbocyclic noiety consi flng of nDno- or
bi cyclic rings. Cycloal kyl can o
substituted wth one or nore subs ent mhereln

eachcgiaalyl héehd a froup BEGREGERIE! ¥ hy@r oxy mlek:yrleandR each
al kox hal o, hal oal kyl, am no, nonoal kyl am no, or

indepergently i bydrogsnearalifther wi se speci fical I'y indi cat ed.
Exanpl es of cycl oal kyl noieties include, but are not

i m"tﬁgnaagcyr%sdlﬁ RIAG1¥y., of EhecTothilla IR~ Ry whered is/dlkylde as defined
cycl ohexyl ,” cycl ohgptyl, and the |ike, including

lpannaad 1%%@3?8?5?@@ derivatives thereof.

Cycloalkylalkyl means a noiety of the fornula where
h X@io KK BHReaRB 8 mdRovalentGutiraed yboaglicgioiee Cbns1st1ng of mono-
era

arfdcyche ﬁggja %]}Jcldolaﬁﬁ (:an%spg(,l%?lgjj he?sﬁl I nq{p,nﬁw q%;%aﬁrg rsg?sﬁltuents,
xﬂﬁ{gp’ea& st is ﬁﬁﬁBeﬁd&ﬁﬁ? ﬁ?&i@lﬁt lafkyl, alkdoyArtays haloslkyl, amino,

Het er gal kyl " " neans an a di.cal

ruemacllésdammo@phd E}“PP SiHisss pYgTvFe %Pﬁflgsa“Yﬁ%‘F*H@%rF"amPles of
Xﬁtlgsei'ﬁﬂuﬂg mtﬁﬁfeq]dﬁ"hhhteﬁ 8, uRelopiopel) Eyclobutyl cyclopentyl

ently sel ected fron1t e cons
exyl Roeptiinend e O e PR PRI BsRna A dsBr e fhereot
0to 2), with the understanding that the point of

att a‘él;})ma}]% hﬁeﬁﬁta%@i@{y@f%é fRemaR!-R’-R’t, vhetredtl igalRflene and
carbort atom Wherein Ra is hydrogen, acyl, alkyl,

RYislcpelpallyl as definsddiesinky| al kyl ; Rb and R are
i ndependently of each ot her hydrogen aryl, alkyl,

cycl Q%lahi/dm ylOhs ¥ h@l%irkfﬁleﬁ{s@’%rou[ﬁﬁﬂthe\f&ﬂnﬂﬂ is 0, Rd
i s hydrogen, alkyl, cycloalky or cycl oal kyl al kyl ,
and when n is 1 or 2, Rd is alkyl, cycloalkyl,

cycl oal kyl al kyl, ami no, acyl am nlq/ nonoal kyl am no, or
di al kyl am no. Representati npl§§ i ncl ude, but
are not limted to, 2-hydro

Rlll

wherein R, R', R" and R™ each independently is hydrogen or alkyl.

"Heteroalkyl" means an alkyl radical as defined herein wherein one, two or three
hydrogen atoms have been replaced with a substituent independently selected from the
group consisting of -OR’, -NRPRS, and —S(O),R? (where n is an integer from 0 to 2), with
the understanding that the point of attachment of the heteroalkyl radical is through a
carbon atom, wherein R® is hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; R® and R
are independently of each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and
when n is 0, R% is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and when nis 1 or 2, R
is alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited to, 2-hydroxyethyl, 3-
hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxypropyl, 1-
hydroxymethylethyl, 3-hydroxybutyl, 2,3-dihydroxybutyl, 2-hydroxy-1-methylpropyl, 2-

" aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl, aminosulfonylmethyl,
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25 hydroxypropyl, 2-hydroxy-I-hydroxynethyl et hyl,

2, 3-di hydr oxypropyl, 1- hydroxynet hyl et hyl ,
w@20wpdesoreg but yl , 2, 3-di hydr oxybut yl , PCT/EP2005/004479

2- hydr oxy-1 - nethylpropyl 2- an1noethy|

3- ani nopr opyl , 2- met hyl sul f onyf et hyl ,

am nosul f onyl net hyl , WO 2005/ 105776, 005/.004479
annn@mlﬁwaxleﬂ%ﬁwmsrﬂfpny BIAPHb S5 Wsﬁg@wg methyl,
{n%%sﬁﬁﬁﬂ*létﬁ Yty hhi nosﬂﬁh?lﬁf@ﬂ ,aadhd1gay! et hyl,

am nosul f ohyl propyl, and e I'ike. "Het eroaryl
means a mongcyclic or bicyclic¢ radi

at oITEletRIORTYY Taeans R SRROCHHS o DiFEHS f&glﬁﬂrﬁ’g Seahe 5&%%“8”193"111% at
I%Q?oné é’i’amaﬁﬁ rfng 6 ftaldiNPohts tRs Qﬁftlﬁ@’énﬁg’ heeictbrhs shactéd ffom N,

mai ni ng " ri bei,n
Qirod & ﬁtqqmaﬁgng HAg atpﬁg bg{r{g%?owﬁahn%e ung:r tlanélpg[tﬁg tfle attachment
p:@l 1O THE H%telroﬁﬂ}l ?ﬂlcm bd¥sh ADardfhafiE %gt The hét@ﬂ)arﬁ Ri&ig may be

er oar optionally stit ut ed

agpeidh aldstls ng asdg ]@@;elgf Em[g@sd)({ feroasyl é{lqngges 1nc1ude, but are
r{ort] gﬂd&% to, (gétl sd%@ﬁ ultédﬂﬁlﬁ'gzob&) ) ox@R1 Oi%}iakcylyl thiazolyl,

azol y ,. 0xazolyl’, 1soxazo

mdthmzadm,/ bxadlmbtl tthiadisrglyl, poraiayiathienyl, b e{lwtgzsnﬂzfépgahenyl

B eyl o @Pyﬂ &Figlg;%ﬂxj%mﬂﬁ' o Be xduinoiny],

heyrofiurydybenzothiopbenyly enzp ,|b|q911m1 el @pwazolyl

q;g%ciogctgggtg&lgf Pglllzo Oxa g%@f%ﬁb L ﬁtg%ipz}aﬂ?% ﬁ{ddlyl isoindolyl,
thierotyly tnaamyh mhsobiahmésmp% amwazohmrbl quinolizingh mnﬂhﬂlym dinyl,

I%%F:“ﬁ‘g¥ ¥elrba:{d’1)'71 a&eﬁ%ﬂ gﬁgw aelchﬁ.}% arulﬁid@'n 'ﬁ%&: iincluding partially

}gtdedsgeﬂamild,ermanfeaﬂmtqdf azepi nyl, diazepinyl,
acridinyl and the I|ike, |nclud|ng partially 15

hydr. [ QREMPR s a heteroaryl
reand e ekl L HBRert BERRoppuli POR: ALY heteroary
meicey msatefined heremt y as defi ned herein.

" Heteroaryl al kyl" and "Heteroaral kyl", which naybe

used, eall AL, Haaktd WRGERrig8abll

an aI}LQ% grouagmancft% 'S {';1 et e?ﬁgryl grloup asftrg)@a 3 mean a
ﬁdfcahE%R helneee R® is ap@lkylenegrogr andddiy 2 hetseassyl gromm wrdpfiggd herein.
the formula -OR, wherein Ris a heteroaral kyl noiety

as d * BB ulA0SR, R Q8 RYs a het 1
whi ¢ elte% e uggdﬁlear#ggﬁgﬁﬁ geg%{ﬁlrﬁr eafer to a 5@ heteroaralky
mumyastdaﬁntdhbnﬁmo chl oro, brono, or iodo.

"Hal oal kyl" neans al kyl as defined herein in which one

or k J@% BEELA iR haRERRY refer to a

di f:‘n‘g{leenf%g ?%82% E'R%gﬁ,a?gﬁ{ﬁggl kyl's incl uggea B refer to
slﬁbﬁt(ﬁtntﬂu@emﬁ@ @m@@w er f 1 uoroal kyl (e.g.,

- CF3), and the i ke. "Hal oal koxy" neans a noi ety of

the &9 el Ic %XMﬁpaF 'dgﬁﬁ%d &rﬂn hatarhliore orBidit Ylydx%‘gen has been

deflne es of oxy noj eties incl

teplaced mth same pniliffetent balogen. h%vs@wp larghalealkylsii Meap%igﬁl
%ﬁzéﬁ, —kaéCb, perfluoroalkyl (e.g., —CFs), and the like.

“Haloalkoxy” means a moiety of the formula —OR, wherein R is a haloalkyl moiety
as defined herein. Examples of alkoxy moieties include, but are not limited to, methoxy,

ethoxy, isopropoxy, and the like.

“Hydroxyalkyl” refers to a subset of heteroalkyl and refers in particular to an alkyl
moiety as defined herein that is substituted with one or more, preferably one, two or

three hydroxy groups, provided that the same carbon atom does not carry more than one
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32hydrgxlyporpylet hyl ) 5 3- hydr oxypropyl "Heterocycl oan no"

30 "Hydroxyal kyl" refers to a subset of heteroalkyl
and refers in particular to an alkyl noiety as

waledosnest7herein that is substituted with one OPCTYBPEOS/004479

preferably one, two or three hydroxy groups, provided
that the sanme carbon at om doesSnot carry nore than one
WD 2005/ 105776 PCT/ EP2005/ 004479 _ -8 hydroxy

- roup
hipdperey oot Repseserxtaiiys exampkes prdtde, bigfarg et Tirgited forhydsgrymethyl,

G Pprg S L g mamt o

s 2-hydroxy-1-

nmeans a saturated ring wherein at | east one ring atom

s NW&#%IO&%@’%Eaﬂg%awﬁe{ ﬁF{EWPﬂefé% 11843t BAOARg AOhIs N,

an a roup.” "Heterocyc means a nonoval ent

NHton N bl ansd the yemajningiring aﬁgﬂb%r@r?él allylengigeup-r i ngs,

i ncorporating one, two, or three or four heteroatons

(ch O?fe@er%%’ﬂ’%ﬁrﬁgerﬁo%ovaiegt %ﬂﬂﬁﬂ rﬁ{)ie@ywﬁéfsﬁné &Péne to three

het erocyc ring nay be optionally substituted as,

ritegsi inearphwatisgione, tWoapithees asffourcheteroetpmisyrhasen Eomesitrogen, |
H t - . . . .
o'gc&%érf&fﬁfgg) 'nglre glg{réli)&cﬁy%lyﬁlﬁ%qmﬁ Bea (Z)?tﬁ)({;}a;ﬂ{l‘ b s¥ituted as defined herein.

S

hamppdspd heterarytlyl ragie’p'ésdp{:lydpgg; gqeirgi; Hmit,ed to, optionally substituted
S o, R, O o
intidecalioyli ilxtixidgdolidhxyi, plymth pyrldaﬂrgi{, ) o ‘
L T e T b
ibeuddlinyl behz'idiidqzb]:ylﬁ teindiezdgidimyl diengothiazelidinyls bénzeggolylidinyl,
SRTREF I oty AR SR B, sod SRR IP Wb pholinyl
thiinesrphplivlsubipkide) thmmerpholnyutiqos dﬂl}jdngqqinolinyl,
SIS b APt nd e

I
@yrigidipyl, oxazo idinyl,

. sot

"Heterocyclylal kyl" nmeans a group -R-R wherein R is
het efHtgrotyylylalsyl tekamsecgrogp - Rd whereimB' iRheteragydyl as defined

"I mdazql.inyly as used herein neans a group of the
hesPana s B

U wherein R is hydr ogen or al kyl .
| m dazol i nyl groups may be optionally substituted as
def i "hmidazelirgil'has 18 hérmindagoisiagydup efthe forewdas a gr oup
-RR wherein R is imdazolinyl as defied herein and
R is al kyl ene. "I m dazolinyl am @}Ikyl " means a group

-R-R-R'" wherein R'" is imdaz&®&N'nyh as defined
herein, R is amno, and R i ene. The am no
noi ety of
wherein R’ is hydrogen or alkyl. Imidazolinyl groups may be optionally substituted

as defined herein.

"Imidazolinylalkyl" means a group -R-R' wherein R’ is imidazolinyl as defind herein

and R is alkylene.

"Imidazolinylaminoalkyl" means a group -R-R'-R" wherein R" is imidazolinyl as
defined herein, R' is amino, and R is alkylene. The amino moiety of
"imidazolinylaminoalkyl" may be optionally substituted with alkyl.
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"im dazol i nyl am noal kyl " may be optionally substituted
with al kyl. WD 2005/ 105776 PCT/ EP2005/ 004479 -9

WO Bysites7dé nyl am noal kyl " neans a group - R R - RRCTHAR2005/004479
R' is pyrimdinyl (preferably pyrimdin-2-yl), R is
arri no, and Ris al kyI ene The” %yri m di nyl noiety of

pyrlmdlnylam noal may be aptijgqpally. substitut
as dBV}’l AedKlamenes ,{aeatnﬁé gg}ﬁpn-g{-f(ng LV%BJFS& is pynmuﬁnyl

9B kM amifRy akER éal. Th sidinylt rediety of
R A A

"pyamidigyleerneatill i g eRtANATY Su 5?%1#&935#&3@@ hergingand the amino
5%@?‘.5”8 od i fThsli by may by ALy BLAaRIWivh alkyl

as’ defined herein.

" Tet rahydropyrimdinyl ™ inclu
5, 5- a‘letfebsrd;rppmrmdw@ym@%qs&ﬁy%? 6‘|?}§ﬂlﬁyﬂ°f‘2ﬂyﬁ“2d1§‘9’1.’ preferably 1,4,5,6-

%ﬁg&@ﬁiﬁm—m Ginf)hA Betptiokilly' subBietiedas deiid herein.

wherein R is tetrahydropyri m yl, R ..
"amrnbydrammldlwl anlpdesdS-denethgind Ao %Frég rePYfi@ldm-sl'YL
"tetrahydropyrim di nyl am noal kyl * maybe optionally

S ubsiiel bR opér hhlcﬁwféﬂmmoa 1" Bkahs 4 grodfy NR@ R" whéain R" is
'~ means_ a group of the fornu g;' and. R
temhydrpmerp 'lisppinopgnst gsaﬁw Pmmcmé’éﬂt& of -

c‘M!l%Fl‘ein tforiall %&B&t&lw&h 1.
@I’Qt%i/al en ﬁggltn?%%éllll y sub5¥| t u% ?V\,hen used i r?lky

associ ation with “aryl", phenyl" he$eroaryl 15 or
"heterocyclyl", neans an aryl, eny het eroaryl or

het erocyclyl which is opti onal %N st | tut ed
i ndependently with one to four \B#I tBent S,

pr ef'*UI@Q‘ MeMiG Pbup ¥he fothndd:t uent@ sel eﬁhé&@lﬂ‘k@l@ and R} each
al kyl, cIoaIkyI cycl oal kyl al kyl , heteroal kyl

m;lgpmdya K| hy Olg&lllefauintro cyano, hydroxy, al koxy,
am no, acyl am no, nono-al kyl am no, di-al kyl am no,

hal o 1" B AR KOUY R-REIEEEAIR Y] urea SRR (¥dIRYlEnR 1 S
hydrg'g]gaquyal kyl , %ﬁgnyl or 2rO phenl;ﬂea}oll kyl ),

-(CR R') n-000R (where nlnte er from 0.t . .
and F@ptaqr@ﬂywhfgagﬁb el F@/U?@dlﬂ ayent Aon uf y Ly ﬁlaenpél i qeteroaryl

Y HAERISH clyR! K¥dns anYaey 0%{? ], het%i{dé dr !bh!ieﬁid?&lk'], whiph @ryptionally

henyl al kyl) .
Substiierd InAepAng Ll b e e drlr RODSR G RREGRHERBS g 0
‘é{@%ﬁ{& saEct@Jl k¥ alRy) Ht?ld aBieyBalkyl msmﬁnhwogfaucyl
eac al kyl,

ot her, drogen cl oal Ky

hale) IUH‘pkWaBPWIdIOJith QY BN a nlgym)ono -skylamino; glfga]kylammo,
248 @ﬂﬁo@hﬁetgﬁogw WEOR (Where TERMHyAEbgeR) rme;mtpmﬂl dry

assoc ate i h synthetic organi c chenis d‘\g]%
| ¥8

phenylallgh), @R On-gPORo(viliespn iazdpieaer om0 t§u5b§t X

Indepa frrgper ol L & fy ossiray Bty O loaliptalion
@f{l‘ﬁé’ Hﬁﬂ?ﬂpgﬁﬂ?ﬁ)ogy_h(mﬂ nﬁ'@om{aﬁb rﬂﬁrﬁbhlefrpi@ ¥h 9%¥ger from 0 to 5, R’

oXxy,
and R” are independently hydrogen or alkyl, and R? and RD are, independently of each

other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl).

“Leaving group” means the group with the meaning conventionally associated with
it in synthetic organic chemistry, i.e., an atom or group displaceable under substitution
reaction conditions. Examples of leaving groups-include, but are not limited to, halogen,
alkane- or arylenesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy,
thiomethyl, benzenesulfonyloxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy,
optionally substituted benzyloxy, isopropyloxy, acyloxy, and the like.
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t hi onet hyl , benzenesul f onyl oxy, tosyl oxy, and
t hi enyl oxy, di hal ophosphi noyl oxy, 30 optionally
W@ aiwsto3706 ed benzyl oxy, i sopropyl oxy, acyl oxy, PErEP100&004479

i ke. WO 2005/ 105776 PCT/ EP200Q5/ 004479 -10

"Modul ator” means a nol ecul e tiflat. interacts with a

tar et. The |nteract|on i nclude, but are t.limted
g‘é@@«ﬁﬂstpr READS §ARPlequ efé‘ﬁﬁ“‘t“ﬂ%dﬂ‘%ga"%etd gﬁteﬁ%‘iﬁ‘m&ms

1&8%@& bt are Pt 1M to,Q onlﬁlpﬁﬂtﬁg‘tﬂhit)’and@a Hke, b aéfitedéherein.
séquent |y described event or circunstance nay but

need not occur, and_that t scr.iption i,nc
e Ehanalys arepTEHE Bewinine he FRBRPHR AEHBEE Fent o
SirdR RS miah b¥Ph&R nbt oA %nddhat th@ﬁés@ﬁﬁ@on AwlhdedinsRacs where

state” nmeans any di sease,. conditio di sor der
the eveinf; @F EEEUTBHANCE PR@YS anst ’@éﬁpﬁesé%l‘“&éﬁhﬂyg%s MOknert

solvent" neans the solvent is inert under the

CoNGi;EQ0S aRE “DiRBask Sdfel NRAND Sy WisdA0§ eonditon, Isi}mlptom, disorder or
conjunction therewith, including for to exanple

indis2t@o® t ol uene, acetonltrlle t et rahydr of ur an,

N, N- di net hyl f ormam de, chloroform nmethyl ene chloride

or di5bltQFARRIORERY” of FRBHQbReAN Mdins Bieblveht i@ ldeer under the

et hyl acetate, acetone t hyl ethyl, K ketfone,. nethanol
@pﬂéms of ghegpaation bemgalssca) gqi,bq con(]tét%/ctuon TN 1nc1u31ng for

&h S0 BendtHE, | tHlubfe, a@é@&nﬁlﬂ@ thtrkfrdrdfates N NFtEﬁieﬂiyEfdrrhﬂmde,

e contrar t he sol vents. use eactio
dhirofprasarathy tenashlartie oa@@hlweﬂtegwéaﬁgr hi, iy ether,ethyl
ackth F@&Sﬁ’é byl ¥t gﬂ&%&i@ﬁkﬁxan@?%ﬂﬁnbﬁ ptopahibly ﬁopﬁ)panol tert-

U |

use n preparln phar maceuti c osition
busangelndioanrey pradiae, and the lse: ¢nlessspes efiﬁ‘é afo8ag» &‘Hflsl"g)’ents
8 in ‘Fﬁegﬁ%{l ﬁ?of‘ﬂﬂg PdsbhFendiod ak@ﬁLeHQSﬁeﬁtQ at which is
accep or vet rinary as wel unan
pharnaceutlcal use. Ph@rnaceutlcall pt abl e

Sal t Phagmaceuionlicessutahles racass Kias Wi §5<gul i greparing a

@gﬁ{:ﬁ@&ﬁt&ﬂ &R 0¥1tﬁtﬁciﬁﬁt1§§€n%ra]l§§af@ af IRt 8k EhélthedBiblogically nor

possess the desired haf rmcol ogi.cal activi ty of
othervise endesigaipanshiacludecthathich i acesnieile %é’FfGHHEI'a'laﬂW&H as
ﬁ‘ﬂ& %Hﬁi@ﬁ’tléﬁﬁﬁ i norgani ¢ aci ds such as
oric acl hydr obrom c acid, sulfuric acid,

n|tr|c acid, phosphorlc acid, andthellke a(i or ned
Wi t h“Rhag@ﬁtt%lﬁﬁéle@C%Fthl\e splts nefe Gompaung means salts that are

gﬁ{} A E%t‘:i‘lﬂla Ghs d@ﬁﬁ@ﬂh&em?ﬁiﬂﬁ@fﬁd&ké‘s@ﬂieﬁeﬁﬁédﬂ
F1c acl ,

anesul fonic acid, 25 fumari
gharmhebgmil astivityl of theparentrompaind: Syrksalisine 603 addition salts

g) ﬁ'l%g lith R6tdnic d ?ﬂ? E@&Nﬂ}?ﬁt&h&rﬁ%ﬂt hydrobromic acid, sulfuric acid,

roxyet franesul foni c | actic acid, maleic
aitfid ac1d;aph0@plamccac1d and theilkeney farmedhwith|or ganiacls such as acetic acid,

tzre]g%ﬁﬁg%t cg{:]il ﬁ?@ogﬁ cam‘%?élﬂ'foﬁfd agld citric acid, ethanesulfonic acid,

enes I'C I'd, proplonic acj salicylic
ﬁnnzthc & gluephepdenid aCIdwlummeaca@ughﬂarpilq asid; alyeelin ic

ﬁgc#r \‘,#d?? 18y llifi}}gfrbfyeﬁﬂngsulﬁ)ﬂgc JCEHE lalchk @ad %al%ﬁlaEﬁl malic acid,

en an roton present parert
eniqicadd endddelic add,maethamesulforyic ac1dgma1:om@ﬂc1d,e2 paphthglenesulfonic

ac15 proplonﬁcaacui Qﬁicylﬁpac?d K@ldidl€ acid, tartaric acid, p-toluenesulfonic acid,

trimethylacetic acid, and the like; or salts formed when an acidic proton present in the

parent compound either is replaced by a metal ion, e.g., an alkali metal ion, an alkaline
earth ion, or an aluminum ion; or coordinates with an organic or inorganic base.
Acceptable organic bases include diethanolamine, ethanolamine, N-methylglucamine,

triethanolamine, tromethamine, and the like. Acceptable inorganic bases include
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-car

N- et hyl gl ucam ne, triethanol am ne, tronethan ne, and

the Iike. Acceptable inorganicl%ases include WD
égg’gli/“gfg] c1u@gggg(g}$€ﬁzgﬂ s %ar drrrl%)é}b%%hte and
&ﬁﬁ@@qgﬁgﬂgnd sodi um hydr oxi de. The preferred
pharmaceutical ly acceptable salts are the salts forned
fromacetic acid, hydraqchlori ac'd,sl Ui c id .
et hhhe Bt EdiRhagcrtcaly apcepizbiepalt bﬂ&%@%@ﬂ? foringd fromyacetic
&4, 1k Schsicheids hﬁlph&@eﬁ:idi méiﬁ’ﬁieﬁﬁlfoxﬁ@ic@&,&hdlﬂt acid, phosphoric
calcrunr zi,nc, .and gnesrunr Jt sgould be u erstaod

aqichttartetic 3Gid-siten add, soduBR RO CAGIM, ZRC A TpnesIum.

salts include solvent addition forms (sol vates) or
cr ySIt%homqmna@@tow%afaa)reraﬁendeftb l’phdrmiteﬁﬁctaliy aa‘fepﬁabb salts

sane acjd addlt salt ter ro

ingha ok OR B (relaten s el B Py s dafiped

E&Eﬁ{ Ofﬂleggyyleggmagrﬁgnmt ch rel eases an active parent
rug according to formula I in vivo when such prodrug

is adm nistered, t l'i gn je dru .
co n-p'gbﬁ teres ep@rﬁ#mga apg’gﬁa@gﬂ p\gﬁjé Llw[ﬂ.je Spltq{gﬁa&ggabix herein,
PR ol Q@n‘nﬁﬂ@ﬁd WhRHREEAses £ K5O parehit &ﬂ'ﬂlg ac&vrgiag el forinula I in

formula’l in such a,way that the nodificatio
piso WhER SYAPIPArUg %irflrsnﬁtere R memmyRnsHpIeel %Bémas a

E&rﬁ?glgt(’tgisog frﬁnﬁir']rgﬂq g?@f)’i@ &f@ggr )i;lfod‘ﬂ?{é{%irﬁ éﬂﬁ %ci:r(e) ‘ftﬁﬁ:h@hzﬂ gaoup(s)
Brasendiia the commsidad formld i weB a oy et tﬁ%?‘ﬁg%& iy Smay be
!cl@il%ﬂ\‘if? vhBtd %%@b@r&h@oﬁﬁ&ﬁuﬁ% @204k inckiet@m éféﬁnds of formula

group, respectively. anples of
! wblemdea Kﬁhpxié pEipGor [SHfdEY srerp measqoerlsouelé Form'lflﬁ isbonded

aF Su%m %g%e cﬁ%dqg DARRS ?eg@ﬁéﬂa%é%hé Yr@ﬂxﬁrdroxyl amino, or

i met

am no C ar bon
itz gf‘“m T4SDEFAIV el@* Bmpkwétr g‘é}r% pet limited to,
é%ﬁﬁ@gﬁ bgc%fdté/ F5ANRS, abfl- b%zd&%%@fv!ﬁ*)es“c%ﬁﬁia&@ (P?Sﬁm

ases ‘and enam nones am no~ functiona ‘
gmﬂhﬂammcnévpnyﬁeéh&mxy fusictipnal grepnsip compewpds of formula I, N-

'g%;l aa @f}gs @ ﬁgﬁ:]%:cg% ) IE%Qﬁﬂlgﬁ]E% c rSQhﬁ@[sogkég ahQ @%grﬁﬁl%ﬁe&;f amino

see egaar n

ﬁnclﬁonairgng.gﬁ's, Pings, ac@lalsémt@s and\enl ¥¥sene o ketorerands

T P .
f Raddrvgs” pil 92, E]ae\aernNIeMonmh@xfmrda(ll%’ﬂanhd likech t hat
a chemical reaction can be carried out selectively at

anot b otéjc%% grto%g’ &g :‘J}gr%?et“t{r.hg% 051.1.%7" Snddls %ﬁgﬁ?{}hﬂﬁ selectively blocks

convehtl ona ass in s
ohe réastivegsite @ea ttmlufupm@reeé sempofnd mc’b that\aeaheinical reagtjon can be

gﬁrgllegrougsele%égelg? noth&'u gp(fteétgd H@l@ﬁ% sﬁt@%‘fiﬁe%ﬁeﬁé‘%&ﬁ@&honaﬂy

res reactants
axsatipted, mt}he irt seyntl&:tlt ahtmxstq;zr Qertaini prgceyses op thigimyention rely upon

tﬁ‘é Igrro?eggve é’ lqltpse t%tbl(r)]cqc reactive nitrogen and/or oxygen atoms present in the

reactants. For example, the terms “amino-protecting group” and “nitrogen protecting
group” are used interchangeably herein and refer to those organic groups intended to
protect the nitrogen atom against undesirable reactions during synthetic procedures.
Exemplary nitrogen protecting groups include, but are not limited to, trifluoroacetyl,
acetamido, benzyl (Bn), benzyloxycarbonyl (carbobenzyloxy, CBZ), p-
methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), and



10

15

20

25

30

30 group" are used interchangeably herein and refer to
t hose organic groups intended to protect the nitrogen

w@r@siiegaé nst undesi rabl e reacti ons duri ng syneeIEEPI05/004479

procedures. Exenplary nitrogen protecting groups
i nclude, but are not linitedtig- trifl uor oacet yl ,

heBkaopriped e pte vill BB °Xy°2§b°”¥e’¢eca+po@meease of

r gbﬁrﬂﬁ%gﬁ{e‘%ﬁﬁgﬁfm&i@tan&tﬁé tolle gaioaenyl (BOC),

and WD 2005/ 105776 PCT/ EP2005/ 004479 -12 the like.

Persons skilled in the art now how to choqs

gr oupovgtest e solyent sddiians e gt oarech ity SHgmetsic or non

s‘éﬂgf}héhﬁ@ﬁc $H6uAO bl SRl SHACEIPBSunds ﬁ@éﬂ%ﬁ&ncﬁ%ﬁ&p a fixed

vent additions forns fhat
meolet wicpfsplvert melepies méh%?féfﬁ?‘ﬁﬂ% Uk sTatf gl orming a solvate. fthe
s?RJer?gtwate%QH@scﬁWfMﬁ@a AN Rir e VARBERE Yolvdht iy aﬂ&bl‘@l the solvate
| Xe lar ratio of solvent nolecules int
formed islani aleoholats. dHydrateparetformeds byr the gominatipy 8 %ne rmore
%Eﬁcul@ﬁbﬁﬂfzr With YRt 6F the %s@ﬁﬂcé’sﬂh%lﬁ&f e Qrate? rétalh s M dtecular

e solvent 1s alcohol, the solvate formed is an
stdte shbL@t sichiambination bemgrablere oy onar meTHEFon of
one or nore mol ecul es of water with one of the
su bs%%g&?’ rh&n\é’lﬂ’ldiﬁnﬁllg SndAbe ImdBidlsN MdrhBaliPheAa s hdf member of
state as H20O, such caonbination_being able to form one
tbr: mmmaha/dmwedu@og, b ppEkimitedio, hymapsimgnchigpen primates such as
g t'H@I“QE% nc['ﬁﬁﬂﬁe)as'f%ag? PRI arfifnalstsieh HRATR] hétses,
a S

I nc ud| ng, but not limted to, humans; non-

smeeprgpe@, andcwing dogiestinravimals sudyis e raltbitsy dogseandgatss la Pﬁoratorv
%rrr]lléﬁXnaf}&iﬁg ?§den AR 5@' Mics Yol g%ﬁle&?ﬁésl &hd ﬂﬁ@ hﬁ@ SExamples of

’SWi ne; donestl c -ani such
mcabtnalrmna]d @rg:éudeahdt aranet liigpdioabisdls and thettes Tuhﬁ é?ri}bl sHpject”
oden e, and gui nea pigs; and the
‘?(?ekélf’{gﬁ%&ygg }J% %ljr;ga?mmml s include, but are not
Iim'tedto, birds, and the I|ike. Theterm subj ect”
does“Tmath@mt @re@tnwatwf@udlaqaseageéemcm %. "Treating" or
"treatnment” of a disease state includes: (i)

preventingpyt he djSeagmoth@lBeast stlte, LAbsishE thBElinical symptoms of
clini cal g mpt ogbs of f(’r% |esaéasseest ate E%t to eve%]rnp

in a subj dbe dis¢rse statgynopto @Séfﬁ]@@éﬁ asgbigst tha gk %‘BB?@&O or

to the di 3) @tﬁﬁ)(ﬁ&?{oethe mﬁ:a doak, Det ddé@ho?%@%ﬂi‘[be@féﬁ@e &Y display

di spl ay ynptons | sease st ate. (ii)

i nhi bi ti ngymptonos @féhsélssqsaﬁféte i.e., arrestl ng t he

devel opmera of t g#gﬁf@%ﬁse%e%{a?e QL., hfrSstinl ?'tﬁ‘é &@Elopment of the
synpt ons, (il eV|ngt e di sease state, i.e

causi ng telmaseatgteorltml gmptons, ¢regr essi on of the
dlsease st.ate or t
"treating ii)! ‘cont: 'hEY?ngch,erHlé:equ q?%gglé)r@um;\%%ﬁﬁ Pr%g?@rof |Pre1€;manen
to a chenmiregssianecfdbe éneasesing cadigichnicdrsympiamy two or

nmore reagents under appropriate conditions to

» &«

The terms “treating”,

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

leads to the formation of the indicated and/or the desired product.
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produce the indicated and/or the desired product. It
shoul d be appreciated that the reaction which

w@e@dnesss t he i ndi cated and/ or the desired proRPUDEP208Y004479

not necessarily 30 result directly fromthe

conbi nation of two reagents WP ch” wer e initially

added there . may be .one por.e i ter di ™
whi &k ga%eéﬁpﬁ)saeegadﬁwrf e i it REPHgRFGR is hape 2 AP ONOM
|4Qﬁ§§3e‘il§’ceﬁ1rlﬁstftﬁfer&h‘lpﬁ@er%dﬁ Veenh ft éra&ﬁﬁ/o(f TUPAE systemat1c
desired pro uct.. WD 2005/ 105776, PCT/ EP2005 044%& 5
npregelaisl Chemical meRErsshawa heeelrwess Rrepaze § vsfsion 2.2

2 9HeRE HPELUINIM carbdhn,d Re nlitséghatdm $h tHelt@ctures
Ahz&gﬁterfzed systen1fo?lthe ggﬁgrﬁﬁgqéﬁof . UPAC

henein indicates thepiessmer af ahudrogmatoma eHog of Bag PRjtipns of the
RS Skl "N PS-BPRE §Hd Bk A¢hidztheXompot@ids boihe ZnventioAidone
open val enc earing on a carbon oxygen or nitrogen
agqopdinigrio £ ngﬂgctures 5 herein indicates the presence
of a hydrogen atom Nunbering of ring positions of the
benzodi oxane, benzoxazi ne d benzot hi azi ne conpounds
of the invention is done, co ng to the fornula: 8
702 6 X354 The inv pr Vi des conpounds of
the formula l: R4 RS R ﬁgﬁ;;ﬁ; A ArRs X (R3)R2
10 ( )P I; or a pharnacéﬁtl al I'¥ acceptable salt
t hereof, wherein: mis fromO To 3; nis fromlto
3; 15 pisfromOto3; Ar is optionally substituted aryl
or qme'lﬁ’%ltlbﬁ pPorREdsichit dn@@éf&h@ﬁfrﬁiula Xis -0-, -S or
- - wherein Ra is hy ogen Cl- 6a|ky|
Cl 6a|ky|carbony| or al kyl RylR%n 1, Rl and R2
each |ndependentlyol bal cyl,
Cl_6al koxy- C1_6al kyl\s hy oxyi‘§1_6 al kyl ;

Ry R?
) I

or a pharmaceutically acceptable salt thereof,

wherein:

m is from 0 to 3;

nis from 1 to 3;

pis from 0 to 3;

Ar is optionally substituted aryl or optionally substituted heteroaryl;

X is -O-, -S- or -NR®- wherein R* is hydrogen, C;.salkyl, C;_salkylcarbonyl or
Ci.salkylsulfonyl;

R' and R? each independently is hydrogen, C.salkyl, C;.salkoxy-C.salkyl, or
hydroxy-C;.s alkyl;

or one of R! and R?is hydrogen or Cy¢alkyl and the other is C,.
salkylcarbonyl, Cs.s cycloalkyl, aryl-Cy.¢ alkyl, hydroxy, or a five- or six-membered
heteroaryl or heterocyclyl that contains one or two nitrogens;

or R* and R? together with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally contains an additional heteroatom
selected from N, O and S;

or R! and R* together with the nitrogen to which they are attached may form -
a guanidinyl group, an amidinyl group, a carbamyl group, or a urea group;

each R® is independently C, salkyl, hydroxy-C,.salkyl or C;.¢alkoxy-C;salkyl;



or one of Rl and R2 is hydrogen or Cl1_6 al kyl and the
other is d _ 6al kyl carbonyl, C3_8 cycl oal kyl,

wW@eybA®Gr76 al kyl, hydroxy, or a five- or siXx-nRODEPEAS/004479
het eroaryl or heterocyclyl that contains one or two
nitrogens; or Rl and R2 toget‘Hér' with the nitrogen to

whi ch they are_attached, form 25, hr ee- t

seven- n@rﬁ?@rozg‘ FagRiget P ae Wg‘cgéﬁ‘fyaﬁrﬁéﬁ%\%ed may form a
@%%;B&?gicrh-%t;eroatom selected fromN, 0 and S; or Rl

and R2 together,with the nitrogen ich they are

at t achedorfg & Fﬁgegiegwghioarc AR @@f}g’ pa,%éffe AR tayyhich they are
DN Ay ERRPRAITYE or@H0RmbRFeddind €a group; each R3 is

I ndependenptly .Cl_6al kyl, - Cl_6al kyl_ or

ko b
5 Cl_6al kokyandR marhkipdepepdentiiyis hydroges ot 3005/ 004479

-14 or t 3o, Rf6fRB ah PABIIEheMvitR ohBBf RT SIER Y dWhE &ddnist8 Which
are attached may forma C4_6 carbocyclic ring; or one

they Re atteghedrany frmis fbiser six-Remhergd F8and t he atoms to

whi ch th @ R°3b g eid? Sichy Y ENTwhefdit R 8hyd Cy.salkyl;
Si x-rrerrbir%lRe nri ng;§5 R4 m R5 eachei ﬁdepengerr?tgf?/of slsa]ky

anddr ogen or Cl1_6 al kyl; or one of R4 and R5 together
with one i Iﬁ@zﬁi, 418- Wi, heREY CRE flkyl,

10 attachedea{?%)l/1 olrﬁ?néi)gcﬁg?v ng&gl'gglﬁgsh%erﬂg%' or %Eﬁky
@ato,RSQ:BG et e )il R oS =1Ge=0Mk s whererpch of Ry Br arbR is
on Gl ;? : 1 ch R6 is independently hal o,
B Rﬁgdﬁgg%f%%é%ﬁgyl , hetero-Cl_6 al kyl,

cyano, -SRRb, -C(=O-NR R, -SR, -C(=0-R, where
eac hites torks,understand thet the scopagéfirniaeention engempaises rit only the
‘g%l gls ?goﬁgr% 4 h'nﬁgte%spﬁuﬂm%é@ﬁﬁfﬁs tn?%‘(ur@ BEisSmeREVIRER may be

I nventi on enconpasses _not .ona% e varl ous
15 fosmeds Burthérotoresthe sope of thetinvention else encompasses spixatas salts and

orfodg-eé%r@ﬂf%s\ﬁﬁie@m@&ﬁdsw formed. Furthernore, the
0 e n

cop nve on al so enconpasses sol vat es,
salts and prodrugs of the subject conpounds. In many
enbokhi mreny embédientaaf fonmulx{,X is00-. | n certain
enbodi nents of the invention, the subject conpounds

are cr%tx%% &b SUhRnts!of théInR AR n R heRubjeédSmpdnt ardioRehe formula

O (
R: RS
o o R /R1
Oxll ™~N
/ (R?)m \Rz
) (o)
P II;

I1I:
Ar
R
20

wherein m, n, p, R, R% R%, R%, R® and R° are as defined herein.

In certain embodiments of formula I or formula IT, R* and R® are hydrogen.

In certain embodiments of formula I or formula II, m is 0.

In certain embodiments of formula I or formula II, n is 1 or 2. Preferablyn s 1.
25 In certain embodiments of formula I or formula II, p is 0.

In certain embodiments of formula I or formula II, R and R? each independently is
hydrogen or C;.¢alkyl, or R! and R? together with the nitrogen to which they are attached

form a three, four, five or six-membered ring.
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20 )P 11; whereinm n, p, R, R2, R3, R4, R5 and R6
are as defined herein. In certain enbodi nents of
wo orosd7d or formula 11, R4 and R5 are hydr oge@I/EP1005/004479

certain enbodinents of formula | or formula I, mis

0. In certain enbodi ments of “fl8rnmula | or fornula I,

nis or, 2. Preferab ce i n

enbdaicearpTd i ormela g orsmida 1§ R gid € Ghch jagependently i
(; hrbr@]'ggﬁylnents of formula I or fornula 1, R1 and
each in ependently |s hydrogen or Cl. 6al kyI or

and R2 toget w th en ich, the
2t dBrreg et abionmgla o fogailofl & 04 R Bg it the
fitrBgen OENIAER et QR0 IRATHERAABREIBAL T or i hémbaed #ihg.

enmbodi nent s of fornula | or formula I, R and R2 each
|ndependently yd n 1 6al I n cer
JaiceEaperthodimen Pé\*%?mdrﬁfod?ﬂﬁ?‘gaﬁ’f“ HOPLg Substituted

Hggelt_her with the nitrogen to which they are attached
forma three, four, five or six-nmenbered ring. 5 1In

certaln enbodi nents of . for al or qul a. b ], ES  aiof

opt i 1B FEFtALR NERfs lef r.foﬁ%dem&ﬁhggn{?%@%{e#ﬂr@ =NR
Eiarnfuy vdr Jr @, rgu]n@] R4 and R5 together form

‘%I\elzrl V\helfyelcr)rg}gR |sl, hydrogen or C1_6 al kyl. In certain

enbodi nents qf fornul

o 18 R dments of rmlad G fpHuiia Th hae Bk nd R i Btrogen or

é}]@aﬁé};l kivd BRI C; GlrftatyonlyD @ k vy cloatipllarfTiC6 aﬁiyk)hlydroxy, ora
ydroxy, or.ka gl ve i X rrer{‘glrt{led het er oa

ﬁf@t eF 863”&?‘9\361’?‘?1 ?te‘@&ﬁﬁ ar ﬁ%tem %t\ﬁBnFﬁl?sr%{jé% §W o lnH:rogens

certain enbodi ments of formula | or fornmula Il, one of

R4 amteftaint @stfidi@Entéof formabel &ffoffhulal obe ofRtard®’ together with

atons ;to ich they are attached for five.or

SoanR b aand fhetiomsto whch Sierars A GHBRIHRA Gegr siv-membered

Ifl mula | or formula Il, Rl and R2 together with the
itrogen to which they are attached form a guani di nyl

ro an, am di |
Sr ol cebrigpindipent oE b B PRENEAL HLana R Hgsthel Wil he
1}1%@&1&‘@{ whidh gﬁéytalﬁ‘-?atfﬂchéd)@)ﬁlﬁ d gilat gth\gy anamidihylaches] a

or m uani di n rou er ai
%b%ﬁ&?q% PT{ 3¥Waun | re ﬂf@&@&ﬁ%&ﬁ ﬁn{l ﬁet(’gether
with Bhd AiBBEh fodwhibh ey arheerttaan@ i@htn idi®yl graupt hr ee-

to seven-nenbered ri ng t hat optl ona ly contains an

cer (1R SHEMATHEHE 5] RFGA o RBP4 FoscHitr i the

Béroz YRS Wisich heyhard th&chétl foﬁ’ﬂ@ﬁt!hréeo to\kdvett-nidislyeréd fing that optionally
att ached C{orm three-ne &d_ ﬁg
contains an a dltlon heteroatom selected from N, O andS.

In certain embodiments of formula I or formula II, R' and R? together with the

nitrogen to which they are attached form a three-membered ring.

In certain embodiments of formula I or formula II, R" and R? together with the

nitrogen to which they are attached form a four-membered ring.

In certain embodiments of formula I or formula IT, R' and R? together with the

nitrogen to which they are attached form a five-membered ring.

In certain embodiments of formula I or formula IT, R and R? together with the

nitrogen to which they are attached form a six-membered ring.
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In certain enbodinents of formula | or formula I, Rl
and R2 together with the 25 nitrogen to which they

wae®@saorached forma four-nmenbered ring. |n cePCHEP2005/004479

enbodi nents of formula | or formula Il, RL and R2
together with the nitrogen td%shich they are attached
forma five-nenbered ring.. ILn certaip enbodi pepts..o

f or o lcertpingmhogimentaod formple Lgs dorrmia ﬂg’é‘t‘ﬁg?néwrﬁt S aﬂlinv
nitrogen to which they are attached forma

si X 1 REhSh_ehHddREentYEF RAARITQR Fen Pl BA20Qhd 084 4FR and R?
-16 I n certain_enbodi nents &féyforrmla | or formul.a I

. l
togathermighB’ al th atgmso which they prgaktachpd e five oppix menibered
formula | or formula Il, mis 1 and one of Rl and R2
t §gether with R3 and the atons to which they are

attached forma_ five si x menbered__ri.ng. 5 In, 4
cer fRiCAtaRSERRdRERS oF loFmiAJIox Iprrpia flof b 30 190, Py §:gnd R and
Rrarfhidrolen.P 1S 0, and R4 and R5 are hydrogen. In

certain enbodi ments of fornmula | or formula Il, nis

1, mis O, is.0, R4 _and RS re ogen, and Ar i
opt iIBeaTtRiR e@%tn@emtﬂm eﬁf% |or ?I‘ﬁn@%ﬁ; aiqﬁwﬂé?rt?g)d Pﬁ%?nlé and R°
agén g\}%fggéﬂ,anh AQfs StiodiPsubktitufed hehyl. mis 0, p is 0, R4

to are hydrogen, Ar is optionally substituted

phenyl, and Rl and R2_each_independently js .hydr.o 5
b B cotRRyATDAAERH DLOARBIATO LS TP byt Prs Gt and R
0 4, |Ar ifoptionklly SabsEtfed pPhengl, Ind R¥amd R’ &oh independently is
aﬁyg%ﬂgg%, Arl ?% opt}llonally slm)gt?itu}t ed phenyl, and Rl
hydgogen ardgetlli¥sr with the nitrogen to which they are
attached forma three- to seven-nenbered ring that

opt i jpn@kthih bbbkt B formubdihr foafda IHatiel,aatomp is 0, R* and R’
selected fromN cer{ [

) , 0_.and S. | ai n_enbodi nents of
#ro hrdiogen Agiis 9@#%#&8&8?“}#@41 ghepy i Eneh fagegher ygih the
Iﬁﬁ'@ﬁgFtO Whieh B R0akchél ford Ofhkde0 Bdehin-adatieréditiRgthat optionally
phefyl, and Rl and R2 togietgﬁfr Wit h thﬁ nitrogen to
cemitains ahadditional heterpaterm selested HoMMAP Pyt group, an
am di nyl group, or a urea group. In such enbodi nents,

Rl ateRRin QEISEdh@Entdiof forhdi®a Nort foRgeR I1, & 19 réihs 0,pely 028 and R’
are attached preferably form roup.

guani dinyl g 0

e hydiogenisdeppiignady SSeEERE Phery apd RoRg Batqgneﬁl_eﬁwté the
Hitrogéﬂ & FhicR they aPe atBthed fbriRoa g@hﬁﬁﬂ?ﬂl?ﬁ Bn af¥idih§l group, or a
optifonal |y substituted phlen%lt ,one of Rl and R2 1s .
e goydn Ip pu@ir@bocgmms, Rap lhetogqthgrm the nitrogen to which they

I &ni yl, aryl-Q _6 al kyl,
%r%ag@%l#%ég?éfg{%g xlzm rr‘oelrgleé.‘gl et gr oaryl or heterocyclyl
that contains opne or two nitrogens. Preferred 25 .
het elnoweripin qrkedimenisinl fxasily | or @yﬁn&%ﬁ;ﬂ 15 15,05 G is Qnffy and R°
¥ !BZH} Wb, AL 8%@6&&2 stiskiR 08 YREM, onked€ RUSKRI R? is hydrogen or Cys
I'm daz I|n¥ll,. nd teéetrahydropyri.m di nyl )
alkyl and the other is Cy.qalkylcarbonyl, Cs.g cycloalkyl aryl-C;.¢alkyl, or a five- or six-

membered heteroaryl or heterocyclyl that contains one or two nitrogens. Preferred

Il

heteroaryl include imidazolyl, pyrazolyl, pyridyl and pyrimidyl. Preferred heterocyclyl
include imidazolinyl, and tetrahydropyrimidinyl.

In certain embodiments of formula I or formula IT, n is 1, m is 0, p is 0, R* and R’
are hydrogen, Ar is optionally substituted phenyl, one of R’ and R? is hydrogen or Cy.6
alkyl and the other is Cy_galkylcarbonyl. Preferably in such embodiments, R is hydrogen
and R* is acetyl.



In certain enbodinments of formula | or fornmula Il, n

is 1l mis O pis 0, R4 and R5 are hydrogen, Ar is
wWopisaesld y substituted phenyl, one of Rl and R2I/EB2005/004479

hydrogen or C1_6 alkyl and the other is

Cl_6al kyl car bonyl . Preferabl y'1i7rT such enbodi nents, Rl

i s hydrogen .30.and IS etyl. 2005/ 105776 4 5
pCT/EpSTRE ehpsiments offoprufad or ?W“i\i\%r)goﬂi’ 5 0pis0, R and R
afr@fid)“&fbgeﬂ, A bicidilAsdbiitufed shehyl, Bnk &f R; arl R5is Byddsgen or Cy.
and R5" are hydrogen, Is optionally substituted

afiyband thegtberds Cracys i s hydrogen or Cl1_6 al kyl

and the other is C3_8 cycloalkyl. In certain

gn‘o qg!c@ﬁglhseggfodﬁrgéﬁ?g bﬁfsoh'mﬁla IV g@mﬂa I} n ig,in$is10, pis ®’ﬁ4 and R
,.p.is 0, R4 an .are rogen, i S Pptlona
5 asebEdrgen. &y ippriiapelly gihstipite i tRg of & ﬁ'&fﬁ%’géﬁg enr Ci.g
Bnd BdtherdoEryl- 5 ; AMbie PréfSraBlyh sich éintdients, R' is hydrogen and
breferably in such enbodi ments, Rl is hydrogen and R2
Rﬁb@ﬁ@L In certain enbodi nents of fornmula | or
formula Il, nis 1, mis O, pis 0, R4 and R5 are

231/ d rlﬁg:@%irﬁmﬁg?il%&ﬁtis Eﬂlﬁirﬁwlasll&?ﬁbﬂrﬁﬂilg 38 nﬁhﬁﬁl_y is O, @2§0,CR4 and R®
an is Cl_ yl . an e er, i,8 rOXY.
aPhEdogeh AT SREHOR DB RhAl 6RE PR, AL I8 (bp BT and the

SRENOHMISxpr e of the formula 111: OORA RS R QS
10 RO Ray \Rz (RMq P I11. wherein. 15 nis |

or 2; gis fromO to_4; .each R7_is .i.ndependentl
hal dn cefitaip emhgdiments Péﬁ‘éi%en&PRﬂ’F SHUES BT RIsATg gf the formula
gy¥ano, -SR2Rb, -C(=0O-NR R, -SR, -C(=0-R, where
each of R', R and Rd is independently hydrogen or
Cl1_6 alkyl; and 20 m p, R, R2, R3, R4, RS and R6 are
as defined herein. In certgin embody of gf ormul a
111, R4 and RS are hydrege. R CET nn&ﬁodi ment s
[ ts of
3 2

of formula 111, mis 0. I'nSge e
formula I'll, nis 1 Prefe J (R)ml R
, R,
R);
111;
wherein:
15 nislor2;
qis from 0 to 4;

each R’ is independently halo, C;.¢ alkyl, halo-C,.¢ alkyl, hetero-C; s alkyl,
cyano, —SO,R?, —C(=O)—NRCRd, -SR¢, -C(=0)-R", where each of R, R°and R%is
independently hydrogen or C; galkyl; and
20 m,p, R}, R?, R3 R% R®and RS are as defined herein.

In certain embodiments of formula ITI, R* and R’ are hydrogen.
In certain embodiments of formula III, m is O.
In certain embodiments of formula III, nis 1 or 2. Preferablynis 1.

In certain embodiments of formula III, p is 0.
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In certain enbodiments of formula IIl, pis 0. WO
2005/ 105776 PCT/ EP2005/ 004479 -18 In certain

wepdsdistent s of fornula 111, R and R2 each PCT/EP2005/004479

i ndependently is hydrogen or Cl 6al kyl, or RL and R2
together with the nitrogen to WwWhich they are attached

forma three, four, five or_Six- ered rin .

cor B cArBASTRIHEREES B P BRRIaN 110 KRR flcpp sgul is brdrogen
dr T eaRidenk] and B toyethageith the nitrodsh t6 athiahl they areaemtiedrform a
enmbodi nents of forpula I1l, RL and R2 together with

thyes Pf’rig’ﬁé’ﬁs‘ﬁ‘(fne ‘Fréar‘tnﬁey are attached forma three,
four, five or six-menbered ring. In certain

enbqdiceRhinentiodiraents baformbla IR4RAmet Rbeach jretependdntlyris hydrogen
=NRf erein RRis hydrogen or C1_6 alkyl. 10 In

E&ntsdiH enbodi nents of formula 111, one of RL and R2

is hydrogen or C1 6 alkyl and the other is

ﬁlaqwdéi?thﬁ%ﬂﬁif&ih' ent63f Breyibd [aRk yhd Ratogkthet with ahdayikrogen to
ydraoxy, or a fjve- o SLx-nmenbered _heiergaryl or
Wieic Fhs¥yres gracherbormgibsrn GG E ST HVBTRPYES G%s . | n
certain enbodi nents of forrmula 111, one of R4 and R5 .
t ogeinh@ftaiti dnkbch@ets oRbormaldIIRR* andiR? togethtofosmt eNRhwhdrein R’ is
t hey are(ﬁttéﬁf%ged forma five or six-nenbered ring. 15

-6

hydregen;og diments of formula 111, Rl and R2
together with the nitrogen to which they are attached

f OF MinaceRuNtingh ditets of formaila Hiyode 0fR" ardRiis hpdrogerbemi.s alkyl

group, , -OL uf. e ro Preferabl y,i h

SR WS EadoR o BRI E I BN s o - o
MintdinB ey hééal bakdtebcidyl tha cghains dine pk twes nitmgehn
certain enbodinents of fornmula Ill, Rl and R2 together

with the nitrogen to 0 i t hey are t d for 1
A ¢ s Gy GrenS pf Eraia fThg e ALK BB R ORBRHE Willblitof R
SARBdrndsthe anaddivilicintbey betattacledddors elfive besiximembeded fing.
and S.' In certain enbodinents of fornmula IIl, Rl and

R2 together with the ni.trogen, t beh _they .ar .
SRS T ar Dy R e e o
ﬁlgﬁﬁ(ﬂl'lé?ﬁﬁ sttarhed ﬁfrﬁ‘lﬂvﬁuddti]din){]l@lom dn Eﬁliding]@drbep, anattramyl group,
the nitrogen t 5 whi,c aJ e At t e orm .
LR B Gacersh e Lgpba Rl at o Soeh el B e pitrogen
10 WhiclRthegage fachedRirhes guanidingllgeoupi. t rogen to  which

they are attached forma five-nenbered ring. In

certain enbodj nents. of..for 1l and R2.t

W t hE o Tbgarerts e fprPui (hdy 28" Tnles Sty BF Rlcden e
whiche&ee efladhied SormNDHR0S 56 36RH herhteT ¢ EHAY Ht ©Ptdidly contains
a-ir} gdditional heteroatom selected from N, O and S.

In certain embodiments of formula III, R! and R? together with the nitrogen to

which they are attached form a three-membered ring.

In certain embodimeﬁts of formula ITL, R! and R? together with the nitrogen to

which they are attached form a four-membered ring.

In certain embodiments of formula III, R' and R? together with the nitrogen to

which they are attached form a five-membered ring.

In certain embodiments of formula III, R' and R? together with the nitrogen to

which they are attached form a six-membered ring.
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In certain enbodi nents of formula I, mis 1 and R3
is alkyl. In certain enbodinents of formula Ill, mis

waasdovone of R and R2 together with R3 and PC¢EER10051@04479

to which they are attached forma five or six nmenbered
ring. In certain enbodi ments 9P formula IIl, nis 1, m

is 0, pis 0, and R4 and RS> are . 5 hydsQg

cer tIniqertamrsehadiments of formuflilam is |l and K’ ds gﬂylm is 0, p

is 0, R4 and R5 are hydrogen, q is fromO to 2, and

R7 'hcﬁ dettafh @hbodimentd bPiorM@lOHCi 8 18kk\ne o@R_@m@Rkwgyt.her with

or cyano. In certain enbodi ments of . formul a
R’ tha atams te whichitheyrajeattgched fprm @ fivegr aﬁalq%bera# Eng.
hydrogen, g is fromO to 2, R7 is Cl_6 al kyl, hal o,
haI Om c%;t@n?érﬁlyddlmg-ts@f ﬂJrK%’III @lis EMARD, p id 0, aiialCRﬂndaﬁ dre
each 1 ndependently is hydrogen or Cl. 6al kyI In
}qelm@nn enbodi nents of formula Ill, nis 1, mis O, p
is 0, R4 and R5 are hydrogen, qlsfromOtoz R is
CL_6alefibln erﬂl%cﬁmeﬂ@ lop f&ﬂw@a Bt kb 1, F23s  pik BORYand®’ are hydrogen,

cyano, and ap et her vvltgg{,hé ni.trogen to
qhiftim ey, w@a‘ﬁ@&@#@ﬂ PBorhato-Lins o alkoxys or cyano.

seven-nenbered ring that optionally contains an
addi {] Qhaln RbSLRRhR B fithitd Bék fﬁ)hﬁﬁlaml rpis ang 1§50 p’lﬁ Ol R*and R

certal n enbodi nents of for

| ,
are hydragenamis fremn @ t@2.1R) d Gg%a & é‘laﬂ’r e BNl 126 aﬂ???% Qf cyano,
S B A dW each ﬁ{&}geﬁlﬂﬁlﬂy fsthy@rédek Wk C, Galllk. al koxy, or

cyano, and ogether with the nitrogen to

which they are attached form a guani di nyl u

am dlmgqﬂaér eropodinents qﬁlfggnéqt H&Fp s L ymds, ,H)léﬂbgdg%ﬁt e hydrogen,
gr f?&ﬂofi%ztﬁgﬁtdlge thoU’Mo G}'GBH@E@?5£IR0W1bﬁbyaﬁ1bﬁadlde and R?

e attachéd |y forma ﬁné% roug bered
mgpthar wubﬁb@mtmmgwhlchéhwea ached fprpia thregst §evsn rgem ere
gn én?ﬂﬁﬂ%@n@aﬁr‘ﬁs DVAERLRAI hettobori SR N, CRdnd S.
alo alo-Cl_6 alkyl, Cl1_6 al koxy, or

cyano one of Rl and R2 is h dro en or ClL 6_alk
the b eestain embadi H&Iﬂiﬁﬂ dormpda ’@g mig CI?H E‘yﬁn&/ks are%Ydrogen,

ﬁ'iyi*rorg O-t@ 2, @V k@thl 16 1 Ralol Nflo- Glrs aﬁdyl(GT%H'ﬂtﬁfcﬁ@r cyano, and R' and R?
et er oar or heter cl yI t hat cgéq&gans one %
mgteﬂmgam thpnétqgﬁn taw héh‘é’a?ff? pLty B 3 g Vlﬁroup» an

gl C%féllu E'ug%g ugg HW&CH‘eH%'od.ugeﬁltP Re fafd RE €ogether with the

I nc ‘m dazol | nyI an
narmny@l wbp:}arthm afe aytached prefesablyifarna pgBemidingl grogp-
formula I'll, nis 1, mis O, pis 0, R4 and RS are

hydr ?x%?é}%am F b?dﬁﬁéﬂ@ & fBﬂn@la TR is31, &lis 0, plskoyR* aR@Rdare hydrogen,

hal o-

koxy, or _cyano, one of R and
Iq;_is frgmﬂ/'@xbé‘eaﬁ @msaﬂgyl ém]@g kglo- %F@]lgyl alkoxy,jor cyano, one of R' and
ﬁh éllf»é(%eﬁ%fr nxﬁﬁg Frehe Bﬁ{& ¥ %a&gﬁﬁ‘rboﬁglbggbéﬁnkﬂcyl ,Bilvl-Cy.g

en an IS acet

ETRTI, BP2006/ @GI4Tgmbend heﬁer@@rwl on heterpeishil fah cqnigins one or two
n?t dg% n§ Mei"erréa He?er&ang]yﬂhtlﬁdg 1mﬂakﬁglogyr%lﬁ Eyrﬁfyl Qﬁ&pynmldyl

Waéfen@ih&emckglyl indndeiniaskipyl, end roe}wne#mﬂl and
RZ is hydrogen or Cl_6 al kyl and the other is C3_8

cycl 94 lc@ﬁin embodiments of formula IIl, nis 1, mis 0, pis 0, R*and R’ are hydrogen,
qis from O to 2, R’ is Cy¢ alkyl, halo, halo-C;.salkyl, Cy.6 alkoxy, or cyano, one of R! and
R? is hydrogen or Ci.¢alkyl and the other is C; salkylcarbonyl. Preferably in such
embodiments, R* is hydrogen and R? is acetyl.




In certain enbodi nents of fornula Ill, nis 1, mis O,

pis 0O, R4 and R5 are hydrogen, 5 g is fromO to 2,
W@R005403216 6 al kyl, hal o, halo-Cl_6 al kyl, Cl_6PEI/KP2095/004479

or cyano, one of R and R2 is _hydrogen or Cl_6 al kyl

and t he ot her is aryl ad_6 al‘k%ﬂ‘. Preferably in such

enbodi nent s,

IS o e 1 d. is b
cer USRS INRERS B PR ITARS T 5 0 B 50, Kiapd By archycrogen,
i% fQ)m 840 @nﬁhﬁ@l é\ﬂl%ylhh/ﬂé QﬁRﬁCl 6 eﬂk}’lSle d aﬂl{ﬁx? dr@yZno,Bhe bBR! and

kyl koxy, or
I%yahmdroaﬁe%@x R]k}’éﬁ’éﬂ thf@ﬂlfﬂklff @3 @I’C]@%V]kyl and the
ot her is hydroxy. Conpounds of fornmula II I may, in
certgy &rﬁﬂ@ﬂid@rﬁ&&s oPRrARIATE ﬂQ@l frh @0, s @R* abdRhatechydrogen,

IV: 000 R7 wh
s aqisfpmg oK RS s HlT) IR0l Bl s P s QP OF R and

ﬁﬁ% ﬁg&%b’ﬁ‘ lec J allty? Efﬂlﬂﬁ dthdr i§Bf1-Ci. E‘all%ﬁr Padférably in such

nts, enDre erfrcall formula V; OO
arebarlimeniscR’ ghyqlrogglar( OS bragyl./ P 9 V; wherein n,
p, g, RL, R2, R3, R6 and R7 are as defined herein. In
certgy &rﬁffﬁ‘?ﬁ%&@rﬂ%&s of for ARTRUITE nli¥/1,6h if B PTHO,R*bndR%iase Hydrogen,

or 2. Prefer Q:/}nrsl 20 I'n ta enbodi nents of
q sriram4 tP\?l,Brls s #itlahajo, halq-C1g2 Xy oy cygno, one of R' and

10 ﬁ%ﬁpgﬂkf?@é&@&é%&gl%&g,&certal n errbodl ments of

or formul and R2 each independently
is hydrogen_or Cl 6alkyl, or R, an together with
the Gpmpeyads afforpmile HI preyingegraingm t?%ﬁﬁl‘aretsnr%%caﬂY of

) f.ve or six-nenbered ring. In certain
%ﬁ’mof‘ ments of formula IV or formula V, Rl and R2 each

i ndependently 5 is hydrogen or Cl1 6a|ky|

wherein n, p, g, R', R% R?, R® and R’ are as defined herein.

IV;

15 Compounds of formula III may, in certain embodiments, be more specifically of

formula V;

wherein n, p, g, R, R% R?, R® and R’ are as defined herein.
In certain embodiments of formula IV or formula V, nis 1 or 2. Preferably nis 1.

20 In certain embodiments of formula IV or formula V, p is 0.
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In certain enbodi nents of fornula IV or fornula V, Rl
and R2 together with the nitrogen to which they are

w@raoaabssds form a three, four, five or siXx-menbRCBEP2005/004479

ring. In certain enbodinents of fornula IV or fornula
V, one of RL and R2 is hydrogéh- or Cl1.6 alkyl and the

other is Cl.6al kyl car bonyl cy
al k%l Cemlembydl%@ts domw ¥ or g I REgath indepehdently
Hc OEH(gFBﬁRbﬁM% dthatwiglotHeaiit?sgeane whicl they are

I'n Ce

nmroem rtwneMmlnmn .of formula IV or
aftached|farny a tixeedfaur, five ebyEmpaEnbeifd Highe nitrogen to
V\,hl ch they are attached form a guani di nyl group, an

h ¥ alﬂ BB dirAent £ & Bl TUTR Yrmlh VRRUaBRYEdeH ndependently
Pre erably 1n_such enbodi rents, Rl and R2 together
m/\hstdarogmeon@mépl&@bn to which they are attached form a
guani di nyl group. 15 In certain enbodi nents of formula

I Vg V\k &t £1Hléhﬁ>o}ilm8i]ts 8N rRRlatIvastbahulvivt R EIIMERZ togktheg@ith the
i C

ey are attached forma.three-
m@vm tﬁéﬂﬁéh y predgtachask forp i thies) Toyr five At g;( ﬁgerglﬁered ring.

addi ti onal heteroatom selected fromN, 0 and S. In
(I-E\’g r tIﬂ'c@rtﬁMo@ﬁﬁ&ﬁs of fol-@uRuUveor! friila iy bﬁbl bERMand3 iahpddrogen

eth th the t \Nh
cathacfolnbibioibe i Qoa RIFBRORE: £ lontiyh ARG nealy hydzoxy, or
eﬁ%o gh Hﬁ%@m‘a&e& REdRMadyl |oyh@trercfc9£1 @& céntditls &ebrfto nitro dgens

oget er wt nltrogen to ch they are attache
forma four- nenbered r|ng In ce I, ment s .of
f or i cartam espbadiments af formpla 1¥er erEﬂtﬂgg}F 552 d%‘g fogeths with the
1?&() ltueh \fm::y%pe dtheNePlofmadt raaiHReY] ERJUP, @n amidinyl group,

nber ed Ir1certw enbodi rents of _for
darba@mylfgmum pya WeaFgIO‘&hoP bé)g’@t%?élil pimenLs stn‘Erﬂ together

Wich HRAERo %«91 WUIGEL Hﬁﬁ ¥réftchdd Remadubfidigd gr oufp
e ormul a

SI X-1me ed rlng certain enbodi nents of

IVor formula V, nis an qrt
enbd@l cesinimerarodients o6 i &%@P&uw’ 31‘ together gith the
%{&Vh&r ngyzare at@d&ﬁeﬂorfrﬁa fited t@ﬁéﬁ!ﬁﬁméiﬂﬁéﬂed ring that optionally

koxy, ~or cyan. WD 2005/ 105776

@ﬁﬁmEF@D hgwﬂm?¥nﬁﬂ @ﬁﬁﬁpﬁNéaﬁﬁélnents of
forrruIaIVorforrruIa V, nis 1l pis 0 qgis fromO
L0 2 ceRair éngdlﬁleﬁisl&l'lfom{iﬁi w ohﬁdr&uﬁl\[ﬁ{ﬂnﬂ)ﬂz togethd? with the

al koxy, or cyano and and each dependently is
nighger irwhich theyeae v@qcheci foret tarebsEs s of
formula IV or formulaV, nis 1, pis 0, qis fromoO
10 25 Qrffin érﬁb&ﬁm@n@'df Yormd1a1W or FineddOL, 16 aaldkR togeilerwith the
al koxy, or cyano, Rl and R2 together with the

nﬂn%%géhwhﬁhﬁh%@ﬁeNﬁé?eéﬁénhiﬁ%%ﬂﬁﬁn?%F Bt hree- to
seven-nenbered ring that optionally contains an

addi { Qpgin %E@dlﬁﬁh@@f&'&lnﬁﬂﬁﬂdof formul VIR 'adid B8 together with the
certal n enbodj nents ofegg{r IV or. f%re‘_lfrula V, nis

nitrqgen to which they are afiach a fipe-membege g kyl, hal o,
hal o-C1_6 al kyl, C1_6 alkoxy, or cyano, and Rl and R2

t ogef gk tat &ﬁb&ﬂﬁlents of formula IV or formula V, R' and R? together with the

nitrogen to which they are attached form a six-membered ring.
In certain embodiments of formula IV or formula V, nis 1 and p is 0.

In certain embodiments of formula IV or formula V, nis 1, pis 0, q is from 0 to 2,
and R’ is C;_¢ alkyl, halo, halo-C;.salkyl, C; alkoxy, or cyano.
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1o nitrogen to which they are attached forma
guani di nyl group, an am di nyl group, or a urea group.

wo poosaed17enbodi ments, R1L and R2 together w th PEEEP2005/004479

nitrogen to which they are attached preferably forma
guani di nyl group. In certain eRoodi ments of fornmula IV

or formula V, n_is 1, s fromQ to 2, R7. i
c1 @neglexipin, eorbgdiments pégmmhl b %nyme@f Vo 1tp fedidy 0> B Fom 0 to2,

1 2 |
ECo R hal k- %Tgal%yf T i cea B

mdypen@gn@yrmhmogewr@waﬂv - or six-nmenbered heteroaryl
or heterocyclyl that contains one or two nitrogens.

Pr eflglrcreﬁQm b ShRRh |of FoRulR bifoladRg, ln is ﬂ),ylf i@IOQllYS' from 0to2,
ri pyrimdyl. Preferred heteroc cI

75 Gy o alo, et Co s kel G B0 9 GRRGH ST, 2B Y Spgther with the
fg%g {B?‘?r oh ‘ﬂfley a?é' Mcﬁed %rﬁ’xra t@l?éemﬂ @voh-nitniberdd rifg thit optionally

m O ClL 6 al k I, halo
ctmnltsons:an 1 gdditiaal hef@paeoralsﬂeﬁtyd fr@m NyQ#8dSone of RL and
R2 is hydrogen or Cl_6 alkyl and the other is

Cl | %}‘t!a rﬁgﬁ%}nentp o fRhR W bifosmah BHed rglgmt L §is fldm 0 to 2,

is acetyl. In certain di,nmrent s

RFis Cox nﬂm haly; leplo{Cos AYIaCig allkoxys om cyapo; aélch agdiRs tpgegher with the
191]1‘1{( gelgto Wﬁch Itl§e }eﬁt&hl%/ {”o’rxrﬁaa%zd mdiﬁ‘ﬂ %r&i'p.,ﬁn ahkdihyl g%%& ora

ydr ogen ofr
ma grcaipk)lh saddernb@hmen@rRu andy fsg‘szw@éh |n1tr1>$ﬁn to wihich they

gqp@ g[ﬂ%;p IVor formula V, nis
&g‘éﬂéd &%@I b%ug is C1 6 al kyl, halo,
haI o Cl 6 aI kéo C1 6 aI koxy, or cyano, one of Rl g
R2 .Imemnnge dimenGof frajuly [V enformmia Bimis . pis 0 qis from 0 t0 2,

%fié Cla]k?l ﬂ é}’fl}é o ¢ 5%&29@ Xalk@xys ﬁngearﬁtHg(lﬁ% déf?b %ﬁfl rlrlshs Hydrogen or

Gf 6 aﬂb)rl m}d ahd atheyr is fmsaﬂsbﬂ@arbpnwlb (Pas cyclogkylgargl-Cye qﬂgylfqr@,ﬁve- or
rgexgbergcfhetj)e/:f‘oagﬁ of h@ﬂe%%l tgzon%!lsoorg]oﬁwa |n'ft¥é|)gen§1]21@ferred

hdfteroar)ﬂ encludse imjdiazoly)s pyvazolyb @mliﬂand@mwrmpﬁoqﬁér@tiﬂqrgwclyl
| n la IV, f R3
](Ef?uéle TDE Zgﬂr?g at%hqggtgﬁﬁ%ﬁr%lﬁ r[)ng:;eﬁl1 In (c:)gft gi n 'S

enbodi rrents of formula N, both of R3 are hydrogen.
cer t ki eertairberdbodintentsotf foronraig of formsds ¥, wis 1RB i€ 1{:&0@ 0to2,
r 1 t
@% g?%]t]{xp hifo txﬂbtrth é'm(? L Ol toﬁ%forﬁﬂngu&?e dfR agaﬁqls(ﬁy(iirogen or

are attach

ok atkd 264 the othebio 6 ealkdcarbomyl. Preferably in wcbmﬁmdrmmts, R'is
f for N Eg?%lls Cl.6 alkyl. 1In certain
|menso1ia frmula V, R3 is hydrogen. In certain

enbodl ments of formula V, R3 together with one of Rl
and RPceataih etbodiments of formula IV or formula V, nis 1, p is 0, q is from 0 to 2,

7 is Cy alkyl, halo, halo-C;,.¢ alkyl, C; ¢ alkoxy, or cyano, cne of R!and R%is hydrogen or
Ci.¢alkyl and the other is Cs.g cycloalkyl.

In certain embodiments of formula. IV or formula V, nis 1, pis 0, q is from 0 to 2,
R is C;.galkyl, halo, halo-C; s alkyl, Ci.¢ alkoxy, or cyano, one of R! and R? is hydrogen or
C1.¢alkyl and the other is aryl-C, ¢alkyl. Preferably in such embodiments, R is hydrogen
and R? is benzyl.

In certain embodiments of formula IV or formula V, nis 1, p is 0, q is from 0 to 2,
R is Cy.¢alkyl, halo, halo-C; s alkyl, C;.¢ alkoxy, or cyano, one of R' and R?is Cy.6 alkyl,
and the other is hydroxy.
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15

lo atons to which they are attached forma five- or

si x- menbered ring. Preferably in such enbodinents R3
wo ogetibiere wi t h one of RL and R2 and the atons POI/RP10051004479

they are attached forma f|ve menbered ring. The

subj ect conpounds may, in cert?d |n enbodi nents, be of

15" inietin spbagimpetsofferinls b ot o 110 bﬂe%g&nﬁa s

h&,?eo Wbj ect conpounds may, in certain enbodl nents

eforrrula VII 0sO O 2 (R7)4/ (. 111R1
VII; wherein n, fined
her divserain ssahadimibts A BN DO LB A B (ﬁ?ﬁge&r
formula VI, nis 1 or 2. Preferably nis 1. 20 In

cer tial Rr@rhesimnksts of foreulaivabih ¢fR’bey QU ally¥l |, RL
and R2 each independently is hydrogen or Cl_6al kyl,

or R1 and. R2 toget her th t nj,tr
are Ié‘t‘teétéﬁ’eednl? W’F%tsf’ﬁ ’é‘ulaf]SFP ‘?@g%‘eﬁeﬁﬁri” lﬂb 3{ é‘&y to which
nggre AR A6+ A%, £ CarB \}/CEE’Z;Q 5/ 004479 -24 In certain

odi nents of fornula ormula VI, Rl and R2
each i ndependept 0 al kyl. In
cer ti@ ‘%?ffé’r?o%@?%g‘i‘?% S?quwg%fhb rmula VI, RL
and R2 together with the nitrogen to vvhlchthey are

at t aph@etafrembalitbaref firatila ViRViehpdrogénx - nenber ed
ring. 5 1n certain enbodinents of formula VI or

formula VI, 0 and or 2
al kyln CERiAIn mbc&ﬁwgpts 0 f(&ﬁfu%aa%kg tg t&] o%%o%lgl &ng R” and the
;ﬁMﬁis Qawhydh tha)V e attdched z’ﬂn’rﬁy h ﬁvh-y:drsﬁzx ynend)“eredanﬂg vRrefepably in such

etmpgqtﬁer A erq,]o 1he ?{ﬁ ﬁgb%qt ?%Wgtcﬂttﬁle)ﬁ are attached

fogﬁ{wﬁ@ jnvnmewﬁqm@l avVv, R and R2 together with the
nitrogen to which they are attached form a guani di nyl

grou am din rou carb [ 0 r .
i calt SiStt empdindT o Geeih RbaAMER e e RV
together W|th t he n|trogen to which they are attached
form a guani di nyl group. d nocertal n enbodi nents of

formula VI or fornula VII,S Rdto erRWth t he
€] L) %

wherein n, g, R', R and R’ are as defined herein.

The subject compounds may, in certain embodiments, be of the formula VII:

@]
Va
g 0 ,
7 R
R"): |
o ; N\ 1

wherein n, q, R}, R%and R’ are as defined herein.

In certain embodiments of formula VI or formula VII, nis 1 or 2. Preferably nis 1.

20 In certain embodiments of formula VI or formula VII, R! and R? each

independently is hydrogen or C;_galkyl, or R' and R? together with the nitrogen to which

they are attached form a three, four, five or six-membered ring.
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nitrogen to which they are attached forma three- to
seven-nenbered ring that optionally contains an

wa@odwstdonal heteroatom sel ected from N, 0 and BCT/EB200$1004479

certain enbodi ments of formula VI or formula VII, Rl
and R2 together with the nitr®dgen to which they are

attached forma. three- red r
enbdaicsEAnEmiodirgen |0fafm3 VEqsy mm.labﬁr ¥ 3 ?naafﬁz
%Jggyetlhgﬁﬂws hdllgggmmtﬁraggpn to which they are attached

ma four-nenbered ring. In certain enmbodi ments of

formula VI or, fornula ther with the
20 iPicegE R of HEply Ul GHpaeRad ot A R together with the
Ifltﬂﬁg Sk 'JGEEE thellaRhttacReCREAA tAre@Hoa i five Bk §ixQﬁerf1'Bér€&l kiag.

r formula VI, R and R2 together with the

nitrogen to whi ch they are_a tac
si x-Ineedeiambadigent ol Gemvls o0 f R s hydrogen

(}flcloér l.légpﬁﬁ@tlfé othér i ’IS Q,. ﬁﬂcyﬂcaﬂﬂ)n 5 d; E@ﬂl(ﬁﬂé{@ aBl-@ndikyRhydroxy, or

al kyl, hal o, halo-C a]ot% 6 al kox or
aipener srzsnrmber@dbaterpaéﬁ%éﬁw yighat copigipsong orgwo mtmgens
formula VI, nis 1, gis fromOto 2, R is Cl1_6

al kyf, ceﬂ@in%mﬁ%xﬁéﬁ%n@ foreYd TV &Koﬁnﬁlamw an@R* €yt with the

and Rl and each |nd ndent |y, hydr oge
wirogen wrvhlch theyare aifach aEniiE Sripe amiginggroup, a

R eriboBimdngs, REAn®R? togeth
éﬂiﬂ-&l%ﬁéﬂﬂ orggk% %:?Lu% Fgl%feglmﬁ%%% gl k;ﬁ ST or cyano together

itk ttmmgﬁaerr@ wiggetheg pratias hedferie ied
PCT/ EP2005/ 004479 -25 nitrogen to which they are

at t AGNQAafrOiHB FitBARSS fdrRdEVESr BERNAY, R'iand thagether with the
opti onal | contai ns an_additional heteroatom se
45]{] &@F optionally

mrcr@gmo Krah theg arq 3ftached form athhesd theayer mpmbese
81}‘12&1?; Wﬁ@dﬂy&ﬁal h@tef&t&m sEleét@d fopMiOotadd, R is Cl1_6

hal o, han- al kyl, C1_ 6 al koxy, or cyano,

and Rl and t oget her with the whi ch
t heylnesestain Qra@é@emﬂmt “&r\g@;‘[{' a&ﬁ%ﬁ?&ﬁ%ﬂmﬂl the
%l%ggn tdPivhidh thidy@fe SERHB fdrth aSﬁlﬁék flehpeiedaiies, Rl and

oget her W|ththe nitrogen to V\hlchthey “are

attached prefe ny faorma_g ny .
cor i GeriaiBThaRER o FTHON Rovor B Tyt g |toggthgrgwith the
ll‘()gelll fo \fvﬁf&mﬂ%yta% ZtadRéd form SFoub-ndénibiéred Hag.o,
Cl 6 al kyl’, Cl1_6 al koxy, or cyano, one of Rl and

R2|shdroenor Cl lo . a| and . t r .
CL_ek q@yta%%wrrnen@?@re%r %rm“kr\?ﬁ 1%131@ B tpggther with the
HL (%etfr to/FhicRthdy a¥e AfAERRA ﬁﬁnh@ﬁ@é ARMPeradritet er ocycl yl

a

contalns one or tMD nltrogens Preferred

heteroar |ncI zon az pyr
py ri am Q'Ef Qf ré‘?‘l%%&l PE u??c%d% ancf Igytoggﬂer with the

eiwmeh thé’}lrh‘iie hi@ddhad YsthOPYikimitilbéiyd ringn certain
nbdodi ment s of forrrula VI or formula VI, nis 1, q i's

from0t02 Cl hal 0-C1.6
al kyhn cegfngerglp(pggwnts fg%ﬁ%&ll %é) W?ﬂllaﬁg Izq 1§ from 0 to 2, and
Rydraqg elkyR halo;thflo-C;.6 alkyl, C;.¢ alkoxy, or cyano.

In certain embodiments of formula VI or formula VII, n is 1, q is from 0 to 2, R” is
C.¢ alkyl, halo, halo-C;.¢ alkyl, C;.¢ alkoxy, or cyano, and R! and R? each independently is
hydrogen or C;salkyl.

In certain embodiments of formula VI or formula VII, nis 1, q is from 0 to 2, R is
Ci.¢ alkyl, halo, halo-C;.¢alkyl, C;.¢ alkoxy, or cyano, and R! and R? together with the
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al kyl and the other is Cl_6al kyl carbonyl. Preferably
in such enbodi nents, RL is hydrogen and R2 is acetyl.
w0 p00sae3726 N enbodi nents of fornula VI or fornuP@r/EP1005/604479
is 1l qis fromOto 2 R is Cl 6 al kyl, hal o,
hal o-Cl1_6 al kyl, C1_6 aI koxy,” 28r cyano, one of Rl and

R2ishyr,gnor016 0 al and the other, |s 8 ..

B eR BRI Ty et AdanD AR © SBYT BERbPed e facoptionally
chRfaRY dh Mdktioral héterbatoth scfectddTORA N, @ Z0d &7 is C1_6

al kyl , hal o, haI o- Cl 6 al kyl, C1_6 al koxy, or cyano,

one of R an r og or Cl kyl . and .t he .
ot hdp ceEaigrep @tap § rf%v@ VL & 4 om0 102, R is
1, "R, ﬁaloR; dafikyl) ramsmy @a anezancBR’b@ﬂmﬂ togetBer!with the

certain enbowrentso forrrula formula MlLI, nis
njtrogen t Winglyihsy ars astached fogm a@iwel digikgloupre nidinyl group, or a

hél hél gro Gé €n ﬁldﬁ)élmbo%n&t@'ﬂé(&h}d R2@bgefea Rt He RitRSgelRlo #hith they
s Cl 'Fh

al , and the other is hydroxy.
asmﬁtaébﬁ @Eﬁf?féﬂﬁ&%ﬁuam‘i]fn@eﬁff"éﬁ’n enbodi nents, be of
the formila VIIl: OS OON (R)gq ! OWVII; WO

20054 1ORFARHRCHIERRO OFoPRATEA or f8AnMARMEIns ¥, q Bfﬁ;onR@ to 2, R is

gl ol g G < S5 ralKOST, o570, PHEOTG I 1 Bodiogen or Cr
a\llﬂpax[l\l:l the dthdids Cl atlkylca‘b(‘nyl'Z () l:%{sloalk“/l‘% AL O, Qlkyl or affére- or six-

R are as | rned herein. certai n_enbodi rre?
ra¢mbereghleteraaryl |or(151ptefqﬂyﬁlm that contaigs epfprHEyosifzpgens. Preferred

Hefgsytﬁpﬂﬁﬁfd'ﬁmicﬁz&*d{)?g %10 yrichl BRd ytimidRl. Prbfedied Hekrocyclyl

toget o _which " they are attached
ihdnde imidaraiayl, ﬁ@@l?ﬁtfahb’d@l’ﬁfrm%qhﬁﬂﬁenber ed ring. In
certain enbodi nents of forrmula VIl or formula I X, R

and IB?ce&éﬁhedea%aﬁ@ geRnvild 1 SHRFAERIVIOM @1 alfoth 0to 2, R is

10 In certai n enbodi ments of fornul a VIII

Qr
G, alkeyd, haley hde-CapBerh &o-s (KORY -t €Yangh pp%)@fe% a[n@l Rifis g;nﬂrogen or Ci6
J]lpﬁ ¥ndt  Sth dlqg ¢ k2Ll Shyl. NP REeralilP HI such eMBoliments, R' is hydrogen

SI'X- e ring. ‘In certain enbodi nents of fornula
andi R ipacetdr mul a | X, one of Rl and R2 is
In certain embodiments of formula VI or formula VII, nis 1, q is from 0 to 2, R” is
C1.s alkyl, halo, halo-C, ¢ alkyl, C;.¢ alkoxy, or cyano, one of R!and R?is hydrogen or C;¢
alkyl and the other is Cz.g cycloalkyl.

In certain embodiments of formula VI or formula VII, nis 1, q is from 0 to 2, R’ is
C1.¢ alkyl, halo, halo-Cy.salkyl, C,.¢ alkoxy, or cyano, one of R' and R? is hydrogen or Cy
alkyl and the other is aryl-Cy.¢ alkyl. Preferably in such embodiments, R' is hydrogen and
R?is benzyl.

In certain embodiments of formula VI or formula VII, nis 1, q is from 0 to 2, R is
C1.¢ alkyl, halo, halo-C;.¢ alkyl, C;.¢ alkoxy, or cyano, one of R!and R%is Cy.¢ alkyl, and the
other is hydroxy.

The subject compounds may, in certain embodiments, be of the formula VIII:
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20

25

hydrogen or Cl1_6 al kyl and the other is
Cl_6al kyl carbonyl, C3_$ cycl oal kyl, aryl-Cl_6 al kyl,

whyasoasr76 or a five- or six-menbered het er oar yPCDEP2005/004479

het erocyclyl that contains one or two 15 nitrogens.

In certain embodiments of fordfa VIIl or formula I X,
Rl and R2 together with th itrogen to which they
ar e VRTERHR K HHapiR @Widﬁgﬁ‘ﬁ?{heﬁ?‘ﬁup, an ami di nyl

group, a carbanyl group, or a urea group. Preferably
I N spigdubflRpEiniRtngs nid¥, iakertHr ehtdeditetts, beiof the foemula IX:
nitrogen to which they are attached form a guani di nyl
group. 20 In certain errbogi nts of formula VIII or
formula I X, RL and R2 tog ‘tlg’gr vvittbthe ni&wogen to

7~

which they are attached\fePm axgree~ -t o~y
seven- menbered ri (Rj)q @ opt i Iy ontlgi ns an
addi ti onal heteroato et ect ethfr oK, 0 ‘and

. In
certain enbodi ments of formula VIII or fornullg’lx, R1
and R2 together with the nitrogen to which they are

at t agh&din QRN dndREardmrdefinedherting. 25 I n certain
enbodi nents of forrmula VIIl or fornmula | X, Rl and R2

together with the nitpoge whi ch yplrl e:8itached

F o ool cdyRre of [ AT Holer ol FeR” e R (26
iﬁ@ﬁeﬁﬂ%ﬂ%fs 09drben or Cisallyl, e R ahd Ré thpethierwithshehitrogen to which
formula VIIJ]_  or ftg‘*rﬁen:;ga :ﬁé Rl. and chi}{cj)gether with
theparegtiarhaddarm g RUp XS oL S MGPRIFAHIE o m o
five-nmenbered ring. In certain enbodi ments of fornula

VI | 1 1r0derfafiy eibaitndntsBf faathlRPII ogferineta 1K, RhandB® each

hitrogen.to ich they are attached forma

igdep gY’é&‘%%@‘T‘OS&PWﬁS'Ertai n enbodi ments of fornula

VIII or formula I X, gis fromO to 2, and R7 is_ ClL_6

al kyln cef@imembaditrefits of farhiald VIIChr formiuka®y R' and B together with the
In certainp, odi nent forpula Vi1t or formuka l.X

sitroges Fonhist v are Fcped gt Hp fafe et sipifipbfegiog.

al kyl, C1_6 al koxy, or cyano, and Rl and R2 each
i ndepeagant énbodimehtsdf 6ganloVIIChr fatiud IX, be bfiRtard & is

enpodi nent,s af .fo la VI.IL o or,mu| X hsifr 0
Rtragerior s oyt 3 efher s G BlloleBgined Goo ek sl
Ry deBxy or @fiveyansix-nratbeRRd lenstodi] oxdgirbeyclybitia corteins one or two
njtrogen to which they are attached forma three- to

B8R venbered ring that optionally contains an

addi ti onal heteroatom selected fromN, O and S. _In

cer t Bi gergatbadbodinientsalf fdraniaVall vt fornorda PG Rhahd RF ¥ogether with the
is fromO,t

. R7 is,Cl1.6 15 al kyl .; hal o, hal.qg- 6
s i higaty e e sdaniinl e’ e viapor -
Wirbimihgotp,ioragees groap Witeidtablp @y suwhentiodiméres, K andR together
guanj di nyl group,.an am di nyl ., grou Qr ,.a ;urea group.
iibabie RittogsR i Weich dherrere Aterhed MrBybmBdir &t e
nitrogen to which they are attached preferably forma
guaniglidtain @nbodiments of formula VIII or formula IX, R' and R? together with the
nitrogen to which they are attached form a three- to seven-membered ring that optionally

contains an additional heteroatom selected from N, O and S.

In certain embodiments of formula VIII or formula IX, R' and R? together with the

nitrogen to which they are attached form a three-membered ring.

In certain embodiments of formula VIII or formula IX, R!and R? together with the

nitrogen to which they are attached form a four-membered ring.
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In certain enbodi nents of fornula VIIIl or formula IX

pisO gisfrom0Oto 2. R is 20 Cl1 6 alkyl, halo,
wh2006A@776 al kyl, Cl1_6 al koxy, or cyano, one OPCRLPRNE004479

R2 is hydrogen or Cl1_6 al kyl %nd the other is

C1_6al kyl car bonyI C3_8 cycl 6 kyI aryl -Cl_6 al kyl ,

or aflve- x roheterocych yl_ .
t hat INCSSHRL eﬁg @elalis %Wg%% .mﬁaége}?\rgaieﬁ to%ethgr with the
H1808EPRY Which Bdylie@attathetbfoo fivemembered kingpyr i dyl  and

pyrimdyl. Preferred heterocycl yl incI ude
i m dazol i nyl

dtetr din 5I certain .
e RS T b gt PR ok vien e
ﬁleogen & whith @eybre atdelibd folal asix-frehtbefat ﬁngal kyl, Cl.6
al koxy, or cyano one of Rl and R2 is hydrogen or CL.6

al ky] and t her arb .Pre

in s]iﬁ’c‘l‘FrtéHb%’a %fé’g f?gga tfr tg%%nd R'is
16 IR 1G,. 1t oVl 1|1 or fornuIaIX

%p?agﬁ’;ll, p&l S o, ‘“am?’? r"?’rﬁ“’%"at‘?&sé’ 2, R is CL_6

al ky] , hal o, al 7.
one Ceﬁf“’a‘ﬁﬁ ff}egtSK@BQIBB%%VHgP“%Iméf gﬁ? é?]laly (fth’? R'is Crs
é)]éf%eﬁalb Shalad B 81kl apl #hdxy, MQy&QQEhdMZﬁ&R each independently is
/EPZO‘\fE 6|aﬂ%479 -28 In certain enbodi ments of
} ]r'formJIaIX gis from0Oto 2, R is
Cl 6 alkyl, halo, halo-Cl_6 alkyl, Cl 6 al koxy, or
Cyanm ce@ﬁih ﬁﬁb&hm%ﬁd; JREorhsulAy I og&mnmla KX} gis ﬁbiﬂﬂ to 2Rdis Cy-

h h 1 | k
RS BARSEA  SL E5 S n SOThAIC ToRHED pi henitogen

%ﬁh ﬂg’ﬂ%@&gﬁ@d forffa ﬂ]@%dfﬂﬂd) @ZM;;-lrﬂerl]lﬁiferéd){]lﬁ]yﬂﬁt btiomplly contains
is framQ.to R7 |s a . halo, halo-ClL 6
#f Rgitio teéq’%welewgéf?ﬁhg bé‘ﬁé Sof Rl and R2 is Cl_6

alkyl, and the other is hydroxy. In certain
enbogl eenis eabodigteats of ffinkdla VIIT b fétnmila IX, qRS from tid B R is Cr.g

one of @5112113482 V\ﬁi‘b’ie&aﬁ @%,%'ﬂy&é n&%ﬂ hg;@%&?%“&wtﬁ?nﬂrogm

& ﬁhﬁh livdy R¢& attfthea fdtnﬁ@g@dnkddhyllgﬁmqi yln aftidinyl @by, oriaurea group.

S? gcgr 2 l%/dull’,gr\‘,\%h% ?E’Pg)hz ’togs'é‘aﬁr é‘géﬁgg le{} 6%%{%0&&6}' ape attached

Féf&ﬁﬂ %&hﬂﬁh@lgﬁﬁpods of the invention are shown

n Tab Iting points shown in Table 1 represent
e sorLsbonfi, DSRCTLEUHE, B b8 Seh oo,
€ égﬁkylplﬁlo, R G iRyl 6, Ailtoxyton cyado BriraE REand RbfsHydrogen or Crg
alkyl and the other is Cy.galkylcarbonyl, Cs.g cycloalkyl, aryl-Cy.¢ alkyl, or a five- or six-
membered heteroaryl or heterocyclyl that contains one or two nitrogens. Preferred
heteroaryl include imidazolyl, pyrazolyl, pyridyl and pyrimidyl. Preferred heterocyclyl
include imidazolinyl, and tetrahydropyrimidinyl.

In certain embodiments of formula VIII or formula IX, qis from 0 to 2, R is Ci.6
alkyl, halo, halo-C,.s alkyl, C;.¢ alkoxy, or cyano, one of R! and R%is hydrogen or C,.¢alkyl
and the other is Cy.¢alkylcarbonyl. Preferably in such embodiments, R!is hydrogen and
R? is acetyl.

In certain embodiments of formula VIII or formula IX, nis 1, pis 0, q is from 0 to
2, R? is C.¢ alkyl, halo, halo-C;.s alkyl, C;.¢alkoxy, or cyano, one of R' and R? is hydrogen
or Cy.¢alkyl and the other is Cs.g cycloalkyl.



2, 3-di hydro- 199.4 benzo [ 1,4] dioxin-2 ylnmethyl)

-met hyl -am ne 2 (7-Benzenesul fonyl -2,3- 240.0- 9.06
W®2®@3/108d7drydr o- benzo [ 1,4] dioxin- 243.6 PCT/EP2005/004479

2--(S)-yl met hyl) -net hyl - anine 3

(7-Benzenesul fonyl -2, 3- 247. 1289, 78 7. 33

di hydro-benzo [.. 1, 4]

2- (Rp C?WW@%FWP foothan\élzlm forpelp I3 diom 010 2, KU is Cig

% 5HT2 @g\% Clﬁe nze ne %I{OA%QMTM s Hyd}K%edOdil Cisalll

21
apdshe oﬂ}eﬁmrﬂ_@]quﬂgl [ Pretezgb )aqnos;::lp Eggm}pnts?l{ is hydrogen and R* is

é% ) -yl met hyl ) -met hyl - anine 5
8%8enzenesul fonyl -2, 3- 218.2- 7.79 6. 14

di hydr o- benzo[ 1, 4] di_oxi n
5 2-( gp_cyrtﬁ@tqwb thot g)r@ﬁ;]an‘éﬂgor formula IX, q is from 0 to 2, R” is Ci.6

ag]Zy% q%ﬁ% QE)W (31]25 aﬁ(oxg= Q- c?ain(f3 oﬂéfOF R4hd R? is C;-salkyl, and the

benzo [ 1,4 di oXin- 111, 2-yl)-nmet hyl am ne
cnh@rnsbg oKYior o- 245.8- 9.67 7.74
benzenesul fonyl)-2, 3- 246.4 di hydro-benzo [ 1, 4]

di oﬁ?rke?taln(eﬁbocﬂﬁlgﬁts BY fok V11, lg-is @6t !l‘q{ 81s halo, one of R! and R* is
[ uor o- 0.1 benzenesulfonyl) - 254.3
C1 ¢ alkyl, and the other is hydrogen.
10 Where any of RY, R% R%, R%, R®, RS or R’ are alkyl or contain an alkyl moiety, such

alkyl is preferably lower alkyl, i.e. C;-Csalkyl, and more preferably C,-Csalkyl.

Representative compounds in accordance with the methods of the invention are
shown in Table 1. Melting points shown in Table 1 represent the corresponding

hydrochloride salts unless indicated otherwise.

15 TABLE 1
# Name (Autonom™) Mp°C | pKi | pKi
5HT | 5HT2
6 A

1 (+-)-(7-Benzenesulfonyl- 198.0- |9.16 |7
2,3-dihydro- 199.4
benzo[1,4]dioxin-2-

ylmethyl)-methyl-amine

2 | (7-Benzenesulfonyl-2,3- 240.0- |9.06 | 6.87
dihydro-benzo[1,4]dioxin- | 243.6
2--(S)-ylmethyl)-methyl-

amine

3 | (7-Benzenesulfonyl-2,3- | 247.1- [ 9.78 |7.33
dihydro-benzo[1,4]dioxin- | 249.9
2-(R)-ylmethyl)-methyl-

amine




di hydr o-benzo[ 1, 4] dioxin 2- (R) -ylnmethyl] -nethyl-
amne 9 G[7-(3-Fluoro- 224.9- benzenesul fonyl)-2, 3-

WQ@20053057086 hydr o- benzo [ 1,4] dioxin 2-(S)-yl] PCI/EP2005/004479
-nmet hyl am ne 10 1-(7- Benzenesgl fonyl-2,3- 75.8 WO

2005/ 105776 PCT/ EP2005/ 004479 9:30 # Name (Aut onony™')
'\/p C pKI N Kij S5HT ';J—IT') 6_A h\/rlrn hanzo [ -1 41

di oxin- 11267 2Neme GatenamTy oyl MR Gl S |1 PK
Benzyl -[ 71 (3-f 1 uoro- 195. 1- benzenesulf D I5AT) 251—13}‘2
197.1 di hydrp-benzo [ 1,4] dioxip- 2-yi rreétzh -am ne
12 Methyl [ 7-(tol uene-4- 213.0- sulfonyl) - 1Ahycro-
214.1 benzo I 47 dioxin-2Z yrmef hyl T {am n¢ 13
Et hyl - [7{(3-fl uoro- 247 5- benzenesul fonyl)12, 3-

ﬁ

251.3 di h¢dr OCGDEW‘ES apl-26f}- OXI h21%7 || #88hy7$7- arfi ne
14 [7-(3-Fl uof S ul byl ) -2, 31 231.3

di hydr o- bénzo| iﬁl o%zﬂhe‘g I met hyl ] -di net hyl amlne
15 [ 7-(3-Fl uorZJ-(R Fhmethyl)-me Yl‘

amine

5 (6-Benzenesulfonyl-2,3- 218.2- | 7.79 | 6.14
dihydro-benzo[1,4]dioxin- | 220.5
2-(S)-ylmethyl)-methyl-

amine

6 (7-Benzenesulfonyl-2,3- 107.8- {894 |7.18
dihydro-benzo[1,4]dioxin- | 111.9
2-yl)-methylamine

7 [7-(3-Fluoro- 245.8- | 9.67 |7.74
benzenesulfonyl)-2,3- 246.4
dihydro-benzo[1,4]dioxin-
2-(S)-ylmethyl]-methyl-

amine
8 [7-(3-Fluoro- 250.1-
benzenesulfonyl)-2,3- 254.3

dihydro-benzo[1,4]dioxin-
2-(R)-ylmethyl]-methyl-

amine
9 | C-[7-(3-Fluoro- 224.9-
benzenesulfonyl)-2,3- 227.9

dihydro-benzo|[1,4]dioxin-
2-(S)-yl]-methylamine

10 | 1-(7-Benzenesulfonyl-2,3- | 75.8-




benzenesul fonyl )-2,3- 243.8 di hydro-benzo [ 1, 4]
dioxin 2-ylnmethyl] -isopropyl- amne 16

wa2(4034¢374-1 uor o- 100. 8- benzenesul fonyl) -2, 3- ROBEB200¥)04479
2005/ 105776 PCT/ EP2005/ 004479 _ -31 # Nane (Autonom) M
C pKi pKi 5HT 5HT2 6 A di hydPo- benzol 1, 4] di oxi n-
2-ylmethyl]l -azetidine 17 [7-(3-Fluorg. 193 0.
benzenesulfﬁnfI)AEQ¥(AEKP@mPQihy P@’ﬁ%nzﬁ?ﬁ 4F&9o in-
2-yl met hyl|]] -(2-nethoxy- ethyl)-amne 18 5HT | 5HT?
4-[7-( 3-Fljuor p- benzenesul fonyl) -2, 3-
di hydr o- bgnzo| 1, 4]dioxin- 2- ylnetwyl] -nnr%holiﬁ% 19
1- (7- Benzemesy 5 _dippr9-benzo [ 1,|4]
di oxi n- 135.5 ngﬂﬁib 6Fl£?§¥g%ljFEZﬂ2(
1-[ 7- (3- Fljuor p2-(&X {Shnﬁhﬂénzenesul fonyl)42, 3- {217.2
dihydro-benzo[ Alghipgi n- 2-yl methyl ] -aziridine
220.9- 21 |[(7-B zenesulfonvl 2,3-1224, 91 di hydro-benzo
[ 1,4] digxin{ 2-ylnethyl)-benzyl:am ne |22

C- (7-Benzengsubtony 7 s fuoro- 195.1-
benzenesulfonyl)-2,3- 197.1
dihydro-benzo(1,4]dioxin-
2-ylmethyl]-amine

[—

12 | Methyl-[7-(toluene-4- 213.0-
sulfonyl)-2,3-dihydro- 214.1
benzo[1,4]dioxin-2-
ylmethyl]-amine

13 | Ethyl-[7-(3-fluoro- 247.5-
benzenesulfonyl)-2,3- 251.3
dihydro-benzo[1,4]dioxin-
2-ylmethyl]-amine

14 | [7-(3-Fluoro- 228.7-
benzenesulfonyl)-2,3- 231.3
dihydro-benzo[1,4]dioxin-
2-ylmethyl]-dimethyl-

amine

15 | [7-(3-Fluoro- 242.4-
benzenesulfonyl)-2,3- 243.8
dihydro-benzo[1,4]dioxin-
2-ylmethyl]-isopropyl-

amine

16 | 1-[7-(3-Fluoro- 100.8-
benzenesulfonyl)-2,3- | 108.3




di hydro-benzo [ 1, 4] dioxin- 2-yl)-nethylamne 23

(7-Benzenesul fonyl -2, 3- 232.0- di hydro-benzo [ 1, 4]
waelr@gies77233. 5 WO 2005/ 105776 PCT/ EP2005/ 0044 7BCT/EBD03£004479

Name (AutononT™ M C pKi pKi _ 5HT 5HT2 6 A

2-yl methyl) -dimethyl ani ne >4 -

(7- Benzenesul{onyl 224 9. di-hvdrg-benzo-—

di oxi n- 228%8| 2 Iﬁrﬁ%ﬁ*ﬁpﬁ’oml Qopr JMH’ Gfi RS Zé’m

1- (7-Benzegnesul fonyl -2, 3- 203. 9- di hydr q-33#NnZ2 05HT2, |4]

di oxi n- 206. 6| 2-yl rrethyl) -aziridi ne 24

(7-Benzengsul fonyl -2, 3- 169. 3- di 1ydro-ten(20 [ f,4]

di oxi n- 17179 ﬁyﬁi‘(ﬁﬁéﬁ%&]ﬁlﬁfﬁﬁ@l noxy ethyl)-{am ne | 27

(7-Benzengsul f E{ 2- di hydro-henzo |[ 1, 4]

di oxi n- 246.7 rgnleim tgEYdingt hyl { ani ne |28

Met hyl - [ 7-(tolfuene-3=—99. 9~ sunmyi ) =2,|3- di fydr o-

106.1 benzo | 1, 1‘: di oxi n-2 ylmethyl] -lam ng 29

Met hyl - [ 7-| (W7ol {&h&Fhora69. 0- sul f >ﬁ§3 %1-2, 3- di{hydr o-

170.8 bernzo [y, gnz%lafs%gegm%%y' met hys -jam ng 30

1- (7- Benzgnesul
dlhydro—benzo[l 4]dioxin-
2-ylmethyl}]-(2-methoxy-

ethyl)-amine

18 | 4-[7-(3-Fluoro-
benzenesulfonyl)-2,3-
dihydro-benzo(1,4]dioxin-
2-ylmethyl]-morpholine

19 | 1-(7-Benzenesulfonyl-2,3- | 132.3-
dihydro-benzo[1,4]dioxin- | 135.5
2-ylmethyl)-azetidine

20 | 1-{7-(3-Fluoro- 2154~
benzenesulfonyl)-2,3- 217.2
dihydro-benzo[1,4]dioxin-
2-ylmethyl]-aziridine

220.9-
21 | (7-Benzenesulfonyl-2,3- 224.9
dihydro-benzo[1,4]dioxin-
2-ylmethyl)-benzyl-amine

22 | C-(7-Benzenesulfonyl-2,3-
dihydro-benzo[1,4]dioxin-
2-yl)-methylamine

23 | (7-Benzenesulfonyl-2,3- 232.0-
dihydro-benzo[1,4]dioxin- | 233.5




di hydr o- benzo [
PCT/ EP2005/ 004479

1,4] di

oxi n-

WGRID5A6T26 6 A 2-yl net hyl) - pi perazine 31
N- (7- Benzenesul fonyl - 2, 3- 126.5- di hydro-benzo [ 1, 4]
di oxi n- 128.3 2-ylnethyl) -gdénidi ne 32

279. 4 WD 2005/ 105776
-33 # Nane (AutonomM M C pKi

pKi
PCT/EP2005/004479

7-Benzenesul fonyl -2 3- dihydro-benzo [ 1 41 dioxin
2,2 -spir b-8- pyr AemefiAvgommy) ( 7- BMp Enb it pnpKi2 |3-
199. 2- di hydrp-benzo [ 1,4] dioxip- 200 84121 ydHrEL hyl)
-N-net hyl { hyfdroxyl am ne 34 1-(7-Benzengesul f pnyl - 2,(3-
88. 0- di hydrotbenzo [ 1,4] dioxinf 90.0 25-yl met*hyl|)
-1 Him dazot e 3 RGT- Tesutfonyl =2, 3-
di hydr o- bénzo f§§?%_”éﬂgggﬁ§pz-ylnethyl -acefani de |36
2- (3-Met hyl am somret hyl - 2, 3-di hydfo- benzo [ |1, 4]
di oxi ne- 6+—=strfony)y—benzonrtritg 37
1- (7-Benzenespl fonyl -2,3- 94.7- d| hydroibenz¢ [ 1, 4]
di oxi n- 9624 | ZPenvendsylfonylA3-r ol | #4L-3|ol WD
2005/ 105776 PCLiER2005 4479 . - 34 (AUt onomiiM
Mb C pKi pKi Nglhydro er{zgpl,lf‘]d?oxm 278 dlae
2-ylmethyl)-isopropyl-
amine
25 | 1-(7-Benzenesulfonyl-2,3- | 203.9-
dihydro-benzo|1,4]dioxin- | 206.6
2-ylmethyl)-aziridine
26 | (7-Benzenesulfonyl-2,3- 169.3-
dihydro-benzol[1,4]dioxin- | 171.9
2-ylmethyl)-(2-methoxy-
ethyl)-amine
27 | (7-Benzenesulfonyl-2,3- 242.2-
dihydro-benzo[1,4]dioxin- | 246.7
2-ylmethyl)-ethyl-amine
28 | Methyl-[7-(toluene-3- 99.9-
sulfonyl)-2,3-dihydro- 106.1
benzo|[1,4]dioxin-2-
ylmethyl]-amine
29 | Methyl-[7-(toluene-2- 169.0-
sulfonyl)-2,3-dihydro- 170.8
benzo[1,4]dioxin-2-
ylmethyl]-amine
30 | 1-(7-Benzenesulfonyl-2,3- | 279.2-
dihydro-benzo[1,4]dioxin- | 279.4




5HT 5HT2 6 A 38 3-(3-Met hyl am nonet hyl - 190. 6-
2,3-di hydro- 192.1 benzo [ 1, 4] dioxine-6-

W@ 05008779 - benzonitrile 39 (7-Benzenesul f onyl - BET/EP2005/004479
met hyl - 2, 3-di hydro- benzo [ 1, 4] dioxin-2-
yl met hyl ) - net hyl - ami ne 40 (7-Bénzenesul fonyl - 2, 3-
104.9- dihydro-benzo [ 1,4] dioxin- 105 7 i
2-yl net hyll ) # uf ea Nemg Autena@aiy enels M ényI1PKL 8- PKigj
6.4 dihydro-penzo [ 1,4] dioxin R-yl)-etspyt | sHT2
-nmet hyl -am nel and [2-(7-Benzenepgul fonyl -2, 8-
di hydr o- benzo|[ 1,4] dioxin- 2-yl)-ethyl] 6 A

-met hyl -a @E' I dds—of —thepresent

i nventionjcan n@a‘@%@kg&%i ety of nethods$ depigted

in the illustrative synthetic reagtion gchemgs shown

and descrihed L5 Tha startin terialg and

reagent s uggd ﬁﬁd@?'ee‘t%s?‘fsh‘g‘“%y%gg’é cgzrfép;%urlds geéneral lly

are eithen avadibatebénzofhddioxar-c| #28.3uppl i efs, sugh
S
r
S

as Al drich Chem cal ....an.are prepared by |method
known to fhos aglgg"f‘?tlhgg'guﬁn% art|fol |l oli ng procedu
set forth{in [references such as Fi eser |and Fi eser’
Reagents fqr. ni c Sypt hesi,s; WIley &|[Sons:| New
York, 1993_32\/??-3%@%6%&@93’@%3&3 Cheni st{ry off Car ban
Colrrpounds, El § uig&o-ng@mqﬂlﬁdxl'f-uil i shers, 1989,

Vol unes 145 an u nment al,s; angd Organi c Reacti ons,
Wley & Sons: gﬁéﬁﬁ%?ﬁ“@ éfe ol unes 1-40. [The
foll owi ng[synihetic reaction schefres arg nerely

illustratijve of_ sone nethpds by whi t he corpounds| of
the present3i n%?ﬁ*?@#ﬁ%ﬁ%&%ﬂ\%'z )éé&'i 5776
PCT/ EP200%/ 004 4#Sdro-BendyNAdesdized 20@8d |vari qus

nodi ficatijons|{to these synthetic reactign schenes cjan
be made 2-ylmethyl)-N-methyl-

hydroxylamine

34 | 1-(7-Benzenesulfonyl-2,3- | 88.0-
dihydro-benzo[1,4]dioxin- | 90.0
2-ylmethyl)-1H-imidazole

35 | N-(7-Benzenesulfonyl-2,3-
dihydro-benzo[1,4]dioxin-
2-ylmethyl)-acetamide

36 | 2-(3-Methylaminomethyl-
2,3-dihydro-
benzo|1,4]dioxine-6-
sulfonyl)-benzonitrile

37 | 1-(7-Benzenesulfonyl-2,3- | 94.7-
dihydro-benzo[1,4]dioxin- | 96.4
2-ylmethyl)-pyrrolidin-3-

ol
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and w Il be suggested to one skilled in the art having
referred to the disclosure contained in this

wa\ppbitexaré on. The starting materials and the PCT/EP2005/004479
i nternedi ates of the synthetic reaction schenes can 5
be isolated and purified if dééi red using conventional
techniques, including but not limted to filtration,
distillatiof, | cryNamd (Autengm®) chl MmtCogrrighy, PKAd t he
i ke. Suclhh npterials can be charpcteri :zeg,@nuslg}grz
conventiomal fpreans, including physical ¢onstants and
spectral data UnI ess specified tp the (:orﬁraryA t he
reactions ” eTEbdyzane i
conduct ed unda? (gﬁ\ﬂ?hg ‘@Mbtrﬁ%tgﬁhe 3906{1? at nospheric
pressure at a|23atibydn- t enper at ur p192.bnge of {from
about -78|Cto abO@t4%§(”l _gTOr e br ef er ably firom algout
0 C to aboqut oSt preferably and
conveni entfly atulﬁbml)tbenmttr(lor anbi ent) |t enper at ur e
e.g., abot—20-Cc—Sehere—A-betowt+Hustratestone
syntheti c [progtedure usable to prepare conpounds 15 of
t he i nvent|i3on| (IvBesizhesulfonyl; 2-Ar ?‘, R2,| R3, |R4, RY

and R6 are as|def. O 100 ''OOA'S |
Step 1 Ar’|S | ﬁeé‘tﬁ%%?@%% XH (Rs) XH|R3 R3 R4 P la
Cl AIC3 ab :bsnﬁlzlﬁlﬁuﬁ)a@ ,Olan 4 R ~- 10 Step 3
SOA'SI RSB Ar' Zzt. O—I‘:tep 49 1 X iR RMCPBA,
KoHs | /|X 3 &%%%}d ethyl-ging, REORAIRE R~ [0
, O~ ~ORN AST On OS5~ Stegp 5 A"S O3 1 / R3
RZ (Rs) /I X3 I R R2N X R3 d h SCHEME A
WO 2005/ 104976 (bé?r@?g%@;l%im -15‘!5*5'

dihydro-benzo[1,4]dioxin- | 105.7

2-ylmethyl)-urea

41 | [2-(6-Benzenesulfonyl-2,3- 841 | 6.4

dihydro-benzo|[1,4]dioxin-
2-yl)-ethyl]-methyl-amine
and
[2-(7-Benzenesulfonyl-2,3-
dihydro-benzo[1,4]dioxin-
2-yl)-ethyl]-methyl-amine

TABLE 1
Compounds of the present invention can be made by a variety of methods depicted

in the illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally
are either available from commercial suppliers, such as Aldrich Chemical Co., or are
prepared by methods known to those skilled in the art following procedures set forth in
references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New
York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science
Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:
New York, 1991, Volumes 1-40. The following synthetic reaction schemes are merely

illustrative of some methods by which the compounds of the present invention can be



In Step 1 of Schene A, arylsul fonyl conpound a is
treated with acetyl chloride or |ike acyl halide, in

wao b@spesssence of a Lewis acid such as al um nunPCT/EP2005/004479
trichloride, to provide an aryl arylsulfonyl conpound
h. As noted above, X may be 0;3% or NRa, such that
aryl sul fonyl conpound, a may b ol , thlophenol or

n
Qyntheplﬁed @@d-pr@gﬁgs modificationsdai tsgnt%ﬁtéq reaption pchemges, can be made

Eéégerd%%e sRIPRY §NtHeQREhaviY feferidab ké HiR€osure contained
group § ni ques may be used. Aryl'sul fonyl conpound a

WS@@P@F@W ed by reaction of an arylsul fonyl halide
or heteroaryl sul fonyl halide with a suitably protected

phe n?llle gt&\ﬁﬁfg%&enéﬁ afd fché fﬂ'té%{iﬁ&ﬁ@@s of \ﬁﬁhe@ﬂtﬁétﬂcsrea%hoﬁ f[schemes can
I S

ani |l 1 ne fol | oned by depratection
5 Ignisolatiech apd apaifigdii6 rdearedaﬁﬂas yipgrﬂnflemlr teclypgnein dnciudiag but not
ﬁl?rft% Egeﬂlt%ﬁm?u tlﬁé’m)net Ea]lliaﬂon,l&rgEQWBlnd lthe like. Such
su fon onmpound. b underq 3 )
mla'rcyiabt ¢aorber dmaqt@rzedn usmgaconwmtmak eagy, dnglp lag sical constants
LOnmethyl oxirane ¢ to yield an aryl sul fonyl
%Hfﬂ)??%ggtane et her conpound d. This reaction nay be
carrled out in the presence of ml|d base under
sol vEnlesg apreifiedots thel sontragsy the. mapmcagedeses&b%brwp |P§efefab1Y are
10 SHduR g lﬂllatEl':] b 1&?@&@3&%& E?Qﬁﬂd@ghé‘rﬁrﬁ}@ééﬁﬁe & a¥eh&ioh temperature
peraci d such as neta-chl oro perbenzoic acid (MCPBA) or
ﬁin@& of fennsbaiit 78 O Itmhasuta]rSWC sadré praférablydta @bout 0 °C to about
I nternedi ate (not shomn) which is treated w th base
L2 IC andgpest psefarsblyand: eonvepiently atfabept ropmy (on 4@%@*3 ffemperature,
and affqrd al cohol conpound e. Conpound a may be a
%éﬂ?%ﬁ%%Q afte where X is 0, a benzothi azi ne where X is
S, or a benzoxazine where X is 20 NRa. A nesylate
conpgiheehel A belowoilliBeatedond Gathetioyprodedatenmsablead patpmé odbmpounds

e W th nethane .sul 1chd The.4 eact

15 St T pReEEn e Fel e Kodf o Ry FHE ST rerein.
conditions in the presence of a trial kyl am ne
catalyst. In @t@p , mesylate conmpound foi s reacted
with an am ne g to.af ford conmpound h. ﬂi
reacti on mayAe | ed out SeeRIbr poIPaTr @
conditions w th Réa 'gg nmpound h is asgsa wpﬁnd ofs R
formula | in dB®frdan Wlt thé'qlanvent(Rd . The
procedure of Scheme=A prOV|dé§ conpounds i n &ccor date "R
with the invention wherein an aryl sul fonyl group andg
an am noal kyl group are placed in a "neta"
relationship with respect to the core benzodi oxane (or
benzoxazi ne or Epnzoth|a2|ne) 30 ring gygem In Rér
words, fnfaryl syl fonyl groupsisp ®l aced @ the o

I =

C solvenﬁtep2

7- posi tpj0 8 sagi noatyt—group AP { aty’t ieOH Step 4
2- positio cpre, rmogBAaykdEmM As 228 CH,SO0,C!

compound Ty DE € Bnerlcally pure ua; reépech3t8
stereochenﬁstry atl the 2- position of the rrng systent
when nmade by the above procedure. WO 2005/ 105776

PCT/ EP2005/ 004479

R O\\ ,O O\\ /p 1
/S o /R
oS\ _ Steps _ Ar N
R® R?
R1R2NH2 (Rs) X R3
h

SCHEME A
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-37 Many variations are possible in the procedure of
Schene A For exanple, amne g in step 5 may be a
w@ywbiles7aémi ne wherein R and R2 forma ring. APCHEPEDF004479
may be used in stead of amne g to react with the
nesylate f to afford, after réuction of the cyano

rou and necessary al kyl at
0" oY stcamoof Shume v aoudbrtemioss T S5 hich S i o

11%‘{15% ﬁ?r%é R{ gubt&ﬂ@s%ﬁceséﬁ'é L&Hs hdid kg Ardlumititén Bri€l6rids; € provide

ve results in a conmpound h having th
asang arglselfenyt cempernd byi A nptedpbere.t mayabe & S Sk NI, such that

h ' e t
S Mg LS B A U g compound. 1
embedamatts wherein X istpltandsR’ds hydregem vertentianal ainepiptediag group
teﬁflglg@?:gge bsetL{ Ed OM@f&&P%%p&qéQ g‘i%l%'ef)l%béreﬂ%xrreactmn of an
suleﬁyl Halide EAhet%aqdmlﬂﬁﬁyl haljdé¢ withrasuiisbly Qf(ptngt,gd phenol (where X

B3R s S B B a0 N Ruo S ffrvsin

OR2 $adh Ipréaration( 6 4n DyRafgmyd tethp@ihdg iSlespriledIpppung-Eun et al. in

Armle R5 Ra Ar,, SOOHCH3SOZA s Br O\O MR5
V48PN p 0 R33 (Rp 0O RB3 RStep 5 R3 1 H Aro®\ \

00-1 S~ RIRRNH2 Ar /S\ ON- 4 OORS ROOSOOR5

Ra fin stepSGHicEarlsiforyh comppudid df witngnee aB, alkylation reaction with a
afo)éh(?rijcyc ic Xmgeb ElPC?ll as hafo?ner 5 8;&?%1‘3\’@ th r}leﬁj& K g}yﬁlﬁlfggﬁ%&flﬁloxﬁane
ether compound d. This reaction may be carried out in the presence of mild base under

polar solvent conditions.

A Bayer-Villager oxidation is carried out in step 3 by treating compound d with a
peracid such as meta-chloro perbenzoic acid (MCPBA) or other peracid to form an aryl
sulfonyl acetate intermediate (not shown), which is treated with base such as potassium
hydroxide to effect a cyclization and afford alcohol compound e. Compound e may be a
benzodioxane where X is O, a benzothiazine where X is S, or a benzoxazine where X is
NR

A mesylate compound f is formed in step 4 by treatment of alcohol e with methane
sulfonyl chloride. The reaction of step 5 may be achieved under polar aprotic solvent

conditions in the presence of a trialkylamine catalyst.

In step 5, mesylate compound f is reacted with an amine g to afford compound h.
This reaction may be carried out under polar protic solvent conditions with heating.

Compound h is a compound of formula I in accordance with the invention.

The procedure of Scheme A provides compounds in accordance with the invention
wherein an arylsulfonyl group and an aminoalkyl group are placed in a "meta"
relationship with respect to the core benzodioxane (or benzoxazine or benzothiazine)
ring system. In other words, an arylsulfonyl group is placed at the 7-position, and an
aminoalkyl group is placed at the 2- position, of the core ring system. As noted above,
compound h may be enantomerically pure with respect to stereochemistry at the 2-

position of the ring system when made by the above procedure.



form ether compound k. This reaction may be carried

out in the presence of potassium carbonate or |ike
woredod/1e13€ under pol ar, aprotic sol vent condi t POTEP200¥104479

2005/ 105776 PCT/ EP2005/ 004479 __-38 The et her conpound

k is hydrolyzed in step 2 to~ afford diol conpound 1.

Using S. L, .Buchwal d t pro&edur

al .
Soc Mamuariations ars potsbia sois PrOGRE 11 SSHEE do GoS ¥ fRaple, amine g
ifr ¥t‘é§ '521?15}' Béa tﬁhé Blﬁﬁle?wﬁe@elﬁ ﬂ@%hd &®* %I@l@ BeingC Angyatiad niay be used in

4, al cohol |s co rte
sond I‘)@Q’EW R 991l mesviats Linaghg AtpLierustion b ggmo group

¥M:1 §@ alﬁylhﬁbr?tc%&p%uhﬂs to'fffoﬁﬁﬁﬁ IMREh=2e SOtheB 8driations will
or above, to afford an am noal kyl

5 smzfd@ﬁmdﬁfét@&ﬁ%mdd thdtth i s a conpound of

formula | in accordance with the invention. Schene C
bel gyl Hdéé&lfr@tcﬁsscﬁ&ﬁé henbsvtdigkd Gn RY éﬁiﬁﬁéﬁrﬁi hhBdvif@yhe same
be used preparation of compounds of the invention,

sm@r@ﬁmlq@rywhremecﬁothmo th) methyl opBani@ R6 are 10 as
defined herein. O0 O ,0 'S,S Ar Step 3 “4r Step

2 O 1 eti c a used in
ch 116 e/ b%to%\p ik %s (a%@il{éo(ﬁﬁﬁh (B@rrg e}sﬁud'f%ﬂéttle B‘Pé'y' e used

}Rratugt eﬁccgnmungs of @qr\lgvemlq:{;, whereiyy the ggerg)q:ﬁgn'g%r@f thg starting
%2:659 %xﬁger\)eg(lg e ﬁﬁal%o&é? ’in kcierte ]EeapA% RE, 18 Q;_ I& R’ and R

10 Step

o}

again are as defined hereln

®), OH ®), ;
/@i Step 1 /E:[ Step 2
Ar - -
\//S\\ Br 5
i o” “oR R // \\
2 OTs
R R j
R, (R*”)
Sep3_ _stpa
Arsg R R R R’ CH,S0,C!
// \\ // \\
R, oL R, GYY o R,
/@[ ) e /@i " R
o}
Ar\// 1\ © \//S\/ R'R?NH, Ar\//s\\ 0 N
00 R RO O g o0 R® R
n o
SCHEME B
15 In step 1 of Scheme B, arylsulfonylphenol i is reacted with dioxolan tosylate j to

form ether compound k. This reaction may be carried out in the presence of potassium

carbonate or like mild base under polar, aprotic solvent conditions.



~1 CHSOC RE XO M RRNH 6LXNRZ ()PuR4

RSOS\Oq (R)PRa Rv SCHEME CIn step 1 of
weheires7®;  aryl sul fonyl conpound b is al kyl at eRBCTIHEP1905/004479

benzyl bromi de to 15 provide % benzyl ether conpound

p. As indicated above, in enbodiments wherein X is

sui tabl e am ne.protectin rqQu chpi gues may, .be
i Biathet Foppoang kvt st B g B isapotitian ¢
PCT/ EP2005/ 004479 -39 In step 2, a Bayer-Villager
OXI d3éih@8. LSBEckkvaldest s Wrobadutd, gain g]h@ﬂn's&tu pO01}'128yi 12002-12206,
peracid |ncj§he manner descrl%n;g step 3, of
@elrléwélexgoef porlirationdnsispd R g Cct}w ComBoYdm.

conmpound g is subject to base- catalyzed hydrol ysis in

st en3stkP 4 AIRKS EdiBpALRL Af & &iriveRed i6The BROPOdIgamesylate n,
provi de phenollc conpound r. 5 _I.n step 4, alkyl at

5 whicl émpniureactsi withannae gap KigP 5y &he empanaRne desfriped for Scheme

Ag aborE Ly ﬁh’?rcpﬁ Bﬁ‘tﬂ%aﬂqgl b&é&ﬁfd&hﬁ@ cOHpohktd bIwhith "i§‘ &'compound of
escri be or step 2 Scheme A above, to yield a

fioernhlal Il inrigoadnce witdrthe inventégrs| i zation is carried out
in step 5 by debenzylation of s to forma phenol

I nt egcﬁggleatebélwtﬂlﬁﬁﬁ‘f@ anothiéC By haR Hhal ?f&&hﬁ‘@%&t may be used in

cyclization to give al cohol conp d, p
praparption oheqmpRiings aﬁ@em‘@neox Wherein paAbse?ﬁzl%x%t,Bt aﬁq 'R® and RS are
10 ﬁﬁeci<h S, or a benzoxazine where X is NRa. As in
case o‘tJl Schenme A above, the cyclization reaction
of step 5 of Schene B preserves stereochem stry (not
shown) assocjated with hgl eneth oxi rane ¢ &uch t hat
enant®@ericql |y pure prodi respect toat \t( Step 3

poSi A the __ ftem sﬁte L}pound te pr ow ~x © “on
15 In s mesylate cq nd' u_i s mersed biR)

react (BN %f al cqhol mpound t Wi met hane sul f ongl

chloride, S n the ner descri Bed ove for step 5 of

Schenme A In step 7 of Schene B, nesylate conpound u
Is reacted with an amne g to afford conpound v in
t he manner described for step 5 of Scheme A above.

Compound v is a conpound of fornmula i n accordance

with ghe invention, and carlob% enag ;ﬁi“ cally 200pu9e

with r %o st eSt@otchemA pogsi tj onaof

t he ﬁﬁ;@g;gtem as ,ﬁetq*ed ab at—éﬂ’e%—-y OH
mesy| atrey und H pbe r &bt ed a cydfat e (ﬁdp

afford, after bseqwent reductigon @

al kyl ati on,
conpounds &f f la | Wth n=2. 3vany>ari ati ons are
possible in the procedure of Schene C and wi Il suggest

t hensel ves to those skilled in the art.

o 0 3 R

g’ o R Step 7 © " 1
Step 6 A \@[ R3 ED 3 R
CH,SO,CI = " O Me  RRANH, -
p 2N p
s R K00 9
SCHEME C

In step 1 of Scheme B, arylsulfonyl compound b is alkylated with benzyl bromide to

15 provide a benzyl ether compound p. As indicated above, in embodiments wherein X is

NR?, suitable amine protecting group techniques may be employed in this step and other
steps.
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25 Scheme D below illustrates yet another synthetic
procedure that nmay be used in preparation of

w@ovpaes1ds of the invention, wherein p, Ar, X PE/EPRB5/004479
R3 and R6 are as defined her% In this Schenme Ar
may be the sarre or different 9 "each occurrence. WO

éO\O / £]§0§5p7 %aggrw 09 4147 1s céj%f%gs gg)FZ 'u%aﬂ%é~ gooﬁ'B\é-und p with a

lfé[-acuplrﬂhe 'ﬁﬁarl(ﬂepd&a%ed%?steﬁ 3 oRScHSHrRM, 20 Bréh £dckaB &npbund g.
S (APRS) | O GBSGICL P2 000 Step 4= 0,0

P | et spparnd ;srfuékegbto e L ERdgro s i StEp 3 o Feimove the
a%&x{%i H@msh@ d Famstotide phisolldsidpatadrwi th a

di ar fonate x, such asadltosylate to give

benzodl oxan Benzodl 0X t
r egi Igisieprio AUV RHPER ‘Fﬁi’g}P‘é‘@‘gﬁE %g?l?lﬁaﬁ%ch wﬁégéﬁcg 2Shalomethy!

o%éﬁgﬁg guis @hr&ﬁ%ﬂt irPthe YAthel EREBE fomstepOsS STRBAE AL AR, to yield a
I'n st ep , the protecting group P is renoved from

m@hﬂb@nmﬁﬂle}‘lsto gi ve alcohol z. In step 3, al cohol
conmpound z is converted to the correspondi ng nmesyl ate

| a by &aa6tbRNs W hangey!5 B R § thi h
al kyl's salfo lbﬁ) ?1 ﬁﬁd% ?‘ ggplrras;ggr egg[?grl ngogbé{)/efgﬁn 2 phenol

mm:y:ledxatae Gnat ShOWIl)r vhich themendsagags crelizetionorgivealeohol grgpound t.
a?‘%’g %ﬁ]‘gn% noa Fﬁoenzo ?%Xjéggeos%h?e%g%ﬁﬂﬂgﬁ%eréﬁ is S, or a

benzmazmcp/dmnd Xa$ NPor rhs lim the ¢ase Oéﬁdmn&gg @bovgh the gyelization reaction
éaf? %Chg%%@ng%g%ées%%g e fn?s\f% v\/medgsdgatm%alomethyl

reaction
@;ﬁ]fane d, mhdhhkqdaammﬂncaﬂly guteypradrucrtcwlﬂa msgeq’h o the 2- pos1t10n of the

grlljg snylstem é/on’lpound tis provided.

In step 6 a mesylate compound u is formed by reaction of alcohol compound t with

methane sulfonyl chloride, in the manner described above for step 5 of Scheme A.

In step 7 of Scheme B, mesylate compound u is reacted with an amine g to afford
compound ¥ in the manner described for step 5 of Scheme A above. Compound v is a
compound of formula I in accordance with the invention, and can be enantomerically
pure with respect to stereochemistry at the 2-position of the ring system as related above.
Alternatively, mesylate compound u may be reacted with a cyanate to afford, after

subsequent reduction and alkylation, compounds of formula I with n=2.

Many variations are possible in the procedure of Scheme C and will suggest
themselves to those skilled in the art.

Scheme D below illustrates yet another synthetic procedure that may be used in
preparation of compounds of the invention, wherein p, Ar, X, R., R% R® and R® are as

defined herein. In this Scheme Ar may be the same or different in each occurrence.
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15

WEMDSEPZO05/ 004479 -41 Ra RS O Ra R5

15 i m dazolinyl, imdazolinylamno, and other
functionalities as shown in Schene E. WO 2005/ 105776

p R4 RS MER/EPOLH04479
0.,, \HO. GH'SO AA'SO3 H:-31(BOC)z0O Ar' \ p NH
3zHICOERt Ar | 3" CH3 RE R (Rs) X R3 2. NaH,
CH31 (Rs), X R3 (Rs )P X 3 1f le. CHCH3 Ni O3 O ~NH
1YN N(R%CN,S- RFP a R5 NHz Ra R 5 ND

Ra RS II\@, pcﬁ_a'}“.:é p 3 temt s adlﬁ%ﬁr\/
N~N Ar '0='§ R3O R3 _ RTRSX™3
X R3 iy 1| SCI%I\/EE Ar \bScmlbe%%egg arylsulfo am
conpound | e way be protected, subject to met hyI at iyon
under reducing conditions, and then deprotected to

provi de nmethylam no 5 conpound |f. Conpound if may

then be subject to another al kyl ati on (not shown) to
provi de the corgf%g@ondl ng gi net

gy' o 180" S

di al kyl am no conpougd. Caftg
reacted with 1H pyrazol - k'Cs A Bi”ne hy;q!{ Bl ori de

in the presence of am ne (X (Rider pol ar aprotl c
sol vent conditions to afford urea conpound 1g.

Al ternatively, conpound |le may be reacted with 1o
di met hyl f ormam de di methyl acetal to yield urea
conpound | h. As yet another

1

SEOET B He0gT
o R1R2NH R,

g

SCHEME D

In step 1 of Scheme D, arylsulfonylcatechol compound w is alkylated with a
diarylsulfonate x, such as a ditosylate, to give benzodioxane y. Benzodioxane y may be a
mixture of regioisomers which may separated in this step or s subsequent step, or used
together without separation. In step 2, the protecting group P is removed from
benzodioxane y to give alcohol z. In step 3, alcohol compound z is converted to the
corresponding mesylate la by reaction with methanesulfonyl chloride or like
alkylsulfonyl halide in the manner described above. Mesylate la in turn is reacted with
amine g in step 4 in the same manner described for Scheme A above, to afford an
aminoalkyl benzodioxane compound 1b, which is a compound of formula I in

accordance with the invention.

Compounds of the invention, when R' and R* are hydrogen, may be subject to
further reaction to afford monoalkylamino, dialkylamino, amidinyl, guanidinyl,

imidazolinyl, imidazolinylamino, and other functionalities as shown in Scheme E.
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alternative, conmpound | e maybe treated wth
2- et hyl sul fanyl -4, 5-di hydro- 1H im dazole to afford

WO pdodaeolé nyl ami no conpound li. In still anot hBCT/EP2005/004479

alternative, conpound |le may be reacted with ethyl

i midate (acetinidic acid ethyl4lester) to provide

acet am di ne conpound 12. 15 Many var;atlons are
possbhbelrwd e grocedure @f oSche and\MMI suggest LR /k
t hergsé hoSe1§%bbleﬁ’ g?%FWz bgchr*g:]: “N
det ai | T he IﬂNEﬁfrﬂﬂ ar
descr®bed |nRthe gﬁb?%s géttlon ‘bel ow. The ®;
compounds of t he'i nvention have sel &tive affinity for 1
5-HT receptors, 20 includpngthe Bb-HI6 tke 5-HT2,

receptor, or both, and such a e..£X% ct dto be

useful in the treat rdérsssuch

of cert |51 d\e:?
as Parkinson's diseasge, \tﬁmti ngtpn’ ¥ di sease,

\=
anxi ety, depressio ”manIC depr esgé’Orel, psychost S7CHy
epi | epsy, obsessive conquS|ve I sorders, nood

di sorders, mgraine, Al zheiner's disegse (enhancenent

of cognjtiver 05/ 1057 #69PCT/ q%;OQA479 -4 RAK /”[>
menor,yy. s, der s, afSegti Ry ‘dgorder s suck O TN
anor exi nTa and obesg i c C&ttacks . K

akat hi®Ya, “at€ention deficftr hypeFact ivity disorfer R
(ADHD), attention sdeficit disorder {ADD), w thdrawal 1

from drug abuse such as cOS@HBMIE Et hanol, nicotine and
benzodiazepines schi zophrenia, and al so di sorders

associa th, spin trauma and/.or 5.,head inj,ury.

sucHn£ e ol At R0 de A S rafesh ubject o

( 2ﬁhﬁﬂ uh@elbl%d@émgl Séhdiflorishénd thes a%lﬂibtﬁctﬁfto @%\hdé fneﬂiylamlno
gast

ek %Egngﬁggit_gﬁzgﬁgg\%sﬁ f«;h f ggéhxefrglgylatmr\lﬂ?not shown) to
@B@fd@%@é&%p@&mﬁga SR MBS0 thérhdiskjlamBT dodip Nae.

eterm ned by art™ recogni zed procedures. The in vitro
t echni ques for determning.th finit f tes 1o
conpfermpaund le¢ may 5'511|$16 reagied @r rPéfratZer feaﬁ?ﬁ’é idine
l%@ﬁ&gﬂ&‘idé in thé‘ fe@édcg ?f Qmﬁ‘ler!:q{:alﬂt @hdkr pbldb %fn*o@i@ ablvastsyditions to
escri

el ow. The invention inclu
wa@eqspmmn ddgnddismativel commaundils gnait ereacird witk
O @i dd GinfRE6T 50kl t8 Zﬁm w@feorpodidl 1H10A el dAbther

ISO , racemc or non-rac m xture of_ isoners or

adteplmvmmmdl leymaycheetpeatdsl with a+methISl§fﬁmvla'&é dilpdreokH-
1{5%1% (:“z"'olgI Olo Aok 1&%&1111&?&31%%0 Q&%RBF?J t th¥r alternative,

I'eé carrier erapeuti c
ainﬁlpmmd Iermphld metted wuth@l'.b/di irpidate. a¢q’mngér¢el|cal ethtlhieter) to provide
WRnH ds of th invention will be admnistered in a
%ﬁ IFEGEPEROTY é*fectlve amount by any of the
accepted nodes of adm nistration for agents that
ser vIeIaﬁy rvakiationst hte po&sﬂ)le $uithalprecedusagé Scherge D aamgl will suggest

fEhy Pnsgl €s tX tl%os% %ﬂ@m

Specific details for producing compounds of the invention are described in the

Examples section below.

The compounds of the invention have selective affinity for 5-HT receptors,
includingthe 5-HT, the 5-HT24 receptor, or both, and as such are expected to be useful in
the treatment of certain CNS disorders such as Parkinson’s disease, Huntington’s disease,

anxiety, depression, manic depression, psychosis, epilepsy, obsessive compulsive

disorders, mood disorders, migraine, Alzheimer’s disease (enhancement of cognitive
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20 preferably 1-100 ng daily, and nost preferably 1-30

ng daily, dependi ng upon nunerous factors such as the
w@ewendizye of the di sease to be treated, the ageCEHREP2005/004479

relative health of the subject, the potency of the

conmpound used, the route and ﬁ%rn1of adm ni strati on,

the indication t rds, whi e adm nj r.ation ]
TRRTRQIYY) cHECD SifgTders ?%ﬁ@sél@ﬁ L&ﬂdls a‘é%ﬁélﬁf‘@ﬂﬁ%laoﬁndt °§>§SltY’ pamc
aﬁﬁg&cﬂaﬂﬂﬁlﬁ Clrieh G &éﬁdltfﬁi@h\é@ﬁ’wtyqiﬁ)r&ér (QDH DR raytefition deficit

in the art of 25 treatipng such diseases wil | ﬁﬂable

digordes (ALIN wethésaw@} feeririg Aooe AHE 35 roFan® SHheachgistne and
b%gfcﬁ:ﬁ k}ld@g‘ QUlisseeRNdnl BRo Qﬂs‘éﬁlé%éb%@aa&ﬁd Mfth%pmal trauma and/or

ion, to ascertaln a therapeutlﬁ é ctiye
umercﬁudn nehydspsphelas Seeh corapoynds arg ?W%’ﬁ‘ftr: eo‘?f uge in the
t%g\/rﬁéhlddﬁ gl %{%}?Hﬁ&ﬁn% disBﬁiéré"é{ﬁHtﬁhJ%oﬂm}mvel disorder and

mnistere maceut i cal fornul ations including

itritable bowiel eypflromesr oral (i ncl udi ng buccal and

sub-lingual), rectal, nasal, topical, 30 pul nonary,

vagi-figl hzﬁfna?@iﬁ?)mo? rtﬁé cbin ?Shh’&js' B thif ihAkS A Uxhaﬂsr determined by art

intraarferial ntrat hecal, subcutanepus and

rcmgnwdnmsq dugesniTibie sinr wirooteckimayes for fdstsrmiping sthe @affigjties of test
I a@'EHeojnHTB Féeg&ﬁ‘l AR08 5SH T2 A 3eteptoRlin 9£H101T§hﬁd binding and
erred manner of administration is generally ora

flmctnglaéaéﬁm\ae&d@mbed&elow dosage regi men whi ch can be

adj usted according to the degree of affliction. WO

ZOOSfHEO?%Q 15’1?'_ h8R4R0 gﬁ%@&lcal 43 ndpoSiRIBRY Woshising at least one

conpounds the invention, together with one or nore

mpmmd ofiithie paeent; investion 1y 4%%1511V1é\1a1df9%n1f%“%9f pgn-racemic

2%t %ert BEa f)ﬁﬁtﬁﬂ&fﬂﬁﬁﬁﬁﬁé@?ﬁ isgiRlor 61RO Shedrbdgether with

n unit osages pha ceu COﬁpOSItIOﬂS an
atrieast dos plprnfageutisalimgcchpiable r?p?fiegae@do@t&%u}é qthep fhgrapeutic and/or

Bmg?h@g{fahgr ?{én&onventl onal 5 proportions, with or
u

I'onal active conpounds or prlnC|pIes and -
the unit dosage forns may contain any sujtable )
ef f dat igeaerahothe compovadscef \he i iyeaépenwill be administered in a

%1%{%% 2 Cf?fe% rﬁ&‘f‘nt' 13 Qntqf e tgé”ak %Sﬁﬁﬁed' 3P d8miifstration for

ar naceu 05|t|ons may be
@eptsob}netisme smﬂauytﬂlgesc hSIagabil@ém@g@s r@iges pre @alcally 1-300 mg daily,

?eréﬂlg? | 100 %E &a‘ﬂ 8&%{@%&? 2 Fr?'ﬁcﬂﬁg dkR&BE upon numerous

ons, S "SucC SO
Eau@psemchcaﬁ she tememm(}ghﬁaﬁlsease ko ke treatedrthe age andl eelgsivig/health of the

?ugbeﬁcg gld’f’e %8 %@c&dﬁfodrﬁf ReAf ﬂﬁ%ﬁ?@éﬁ@fdrﬁ? of dministration, the

rv nistration;, or in the formof

fidimiibe fomjasdst which ¢ edingmistrition paditectedandste preferences and
For nul at i ORs [ (

XPEFIENCE; O nfo {r}le d‘%g éal Efagt?r%(?}ge? gb\gggfd @negbf l)fcgﬁ?:? &l in the art of
abaitlg snok diuaamds will bddﬂ% wmthdutgmalns exmrmcr&m@t anchrnerehance upon

accor sui tabl e e t ticall
P%rfx?&ail h%gw}}{eﬁ € %% oudnls lioesﬁ ?xﬁ s nb%ﬁctaﬂgl:l’] tﬁgﬁ&gﬁﬁl a therapeutically
Efiactivé ahednt of the sdnoisounals loétlys [wésent aventimnfona gtvcadlsme

dosage forns. The pharnaceutical conpositions and

dos agf(;g’g’grﬁiqgs e %I%%Hﬁ&ll Aaybe a‘&%ﬁ#&gecf{a )}ﬂﬁmgéﬁﬁ%alcfgrmulauOM

t he nvention or arnace
including those suitable for oral (1nclud1ng buccal and sub-lingual), rectal, nasal, topical,

pulmonary, vaginal, or parenteral (including intramuscular, intraarterial, intrathecal, -
subcutaneous and intravenous) administration or in a form suitable for administration
by inhalation or insufflation. The preferred manner of administration is generally oral
using a convenient daily dosage regimen which can be adjusted according to the degree of
affliction.
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acceptabl e salts thereof as the active conponent. The

phar maceutically acceptable carriers may be either
w@dosdoore | i qui d. Solid form preparations i ncl RUEEP2005/004479

powders, tablets, 20 pills, capsules, cachets,

suppositories, and di spersi bré granules. A solid

carrier maybe one or re sybstances which nay. . al so

act Aagomnoyadt 81 CPIPPBRAT 'glgem‘@f,m% tRsFiheL gfSh one or more
cb kipAAL %_djlﬁrHﬁd@,er&thbgs, agendifuent] NHGY Sbhe PloRET Midbi WS form of

tabl et disintegrating agents, or a gncapsul,g&mg] .. d
phatragdentical campesitiepsand Hait depagesr Tglérp papgcgutical OMPOSItions an

kN F lbedcoMibiGded | 6f cEnhiibidl Cinghddiert)ién conventional

uﬁllitng%aggif\%&%ggng}gt ievfedﬁg.%rn)onen.tC . I'n tabl et\gg, the .
paepartiensonitlo e withest gddisionl| active campedndy ehpripgPles, and the unit
d%ﬂée' rnﬁa}ﬂaggcc}nl?ﬁn NGHLSSRIYe REBEIVEIaGBRAC F Yhe Nactive ingredient

suabl'e  proportions ‘and conpacted in the sha% aﬂd )
compeerdusite with thehiotendedideily dasegerapgetode egievstla Eyp armaceutical

COnt ald - idb.0 LcaBIEN SR illeld "@bsules, semisolids,
Cﬁgpgglﬁgn%?g a{ph%b%gﬂtgllogge@a%on%g’usn%. ?%qiat abl e car r%ﬁ s Semlsc?l ’
pomcletss ssubtainedr xeleasrt foromilateans: ot niqyrids isush @arsobHians, suspensions,
magnesi St C . HRSBrmRE Shibdbsitories for rectal
i ,gi%fsérgc , dS%‘P%‘?%sng’f%? ?%&p"'&ﬁ’?h, 30 pbsitories for re
oretgipnhcalrhinisteton;sodn the Sanbd)starie injactabld solwinns for pasopteral use.

| ti ke
5 iR, B e el o rady
abbut b1 aotaboet onohpodred (1WQ) miligrapsyupert tablgt, e aedodingly suitable

carrier., previding a capsule in which the active
f&%ﬁ%%ﬁaetﬁvte,“‘\kﬁc{%a%%%l%hout carriers, is surrounded by
a carrier, which is in association wth it.

Si miTher tompaantsedfstharidvénsivangey ber formubitestiin a Wisds| wristy of oral
aﬁ%@lﬁé’%ﬁ 5 ggfsa%%? rme! ’fﬂeﬁﬁ)@a&%ﬁg&%?ﬁ%ﬁnﬁc@ﬁ%n& 918 '%fage forms may

orns s
@prive st camponnd WD QB0BEGUNAS A6theCveRme G0 8r0a4 90 phargaceutically

Q her, .for uitabl g for.or ] 0i S ' j .
qcfﬁﬁ?l?:]e fssfg% 7 E€Pata |eogl%m%i %Jcrf’g%?gr? g e%?ghgﬂgé&gbﬁgs?cceptable
Qtiets hsay tacgither solglodndiquids Solad) frouprepaspions inghisle powders, tablets,
splid formpreparations wheh ar.e i e :
i serlsy S PP E0S N Pp Bl RRGT ) o Uirmicr may be one
G Bfoe aubstasces Brhikls imas alvayadoeaspdibpats dlavoukng wgennssolubilizers,
for. exanpl e, .in aqueous ;5 propyl ene lys i
18 rlfﬁ%;s, ggmegflwgearggpfgfg fiﬁré’ grgfg%rtvé;t?ve ,géfl‘glgg glrsr%?%g%fg%%ents, or an
@apdubtinghaterid oI pbaderspthe ohreiat genepallyds a finely divjdesowdid which is
sol.utions.can be, prepared.b di ssol viin h ctiy
ORI, (0, SRR A 5 BB Ry 4B AaPaP, ffidctfe component
genedlliy Ss mﬁé@hﬁfﬂbﬂfﬂ Sarriahn ﬂg\tiig'g akie mebgsag drinding Agp@itysin suitable
suspensi ons can be prepar y di spersin he fi nel
Eﬁoppﬁwsaa@?ii ?f}én%ﬁeﬁoﬂleﬂ'te fiﬁPWgr S‘% fl?flr\e/‘&'s ct}ﬁfs powdets land tablets
pRE2iHIRlcontlie liﬁcﬁuisldb?hu lodk @) tboalsyntseednitg (Ge)mpercent of the active
cell Ul ose

r esins, th . Sodi um . .

S BRR e SHIAE I FRSSS dtcludi Dt e g it iy pagnesium carbonate
ﬁﬁ?&%ﬁ% REeatdENak, s89dr] dadiéde/NppEtipadextrimnsanche geldine, tragacanth,
solf utions, suspensi pns, atﬂg e(ygﬁruly ins, ﬁd may 4 butter. and
wethyieulose sadiim FRoNENTRECARE 7S e? L mRTIRMg Wak coco ’
aRlieante tekmAYRESaratiGiiaRithteaded to budliidy the farmufationh af the active

gggp&ﬁd,”&i% @r?cgggttggﬁlg r%é‘ﬁgll %Z:Z?q?%tegr’ov} nllgc !a< gypeslrﬂse’in which the active

component, with or without carriers, is surrounded by a carrier, which is in association

with it. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,

cachets, and lozenges may be as solid forms suitable for oral administration.
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15 The conpounds of the invention may be fornul ated
for parenteral admnistration (e.g., by injection,

wo e005a0:Mpl e bol us i njection or continuous i nfRST/BPY005/004479
and may be presented in unit dose formin anpoul es,
pre-filled syringes, snmall vol4hre i nfusion or in

mul ti-dose containers with an added preseryatjyve. The .
compsder ifgres waablefer otal dmgisation lg?ig(gfe:ﬁgrl&qffzrm preparations
iﬁﬂh&lﬁi Bfulsfins CHMhSL @RRird, RqRédu¥ RlutRAELafous BidpefSions, or solid
or exanple 20 solutjons in ﬁqueous aoLye i]?yl ene lauid f
fgry qurparetionsviish afe itengled to he AapyFEsd e’alfyr efore use to liquid form
ﬁké&f@ﬁ&ﬁ& SANANbAs May¥ BB fikpited NA! URINSORH €Bnple, in aqueous
gl'ycol, pol %/et hyl ene gl ycol ,” vegetabhle oils é}e. g.,
Iu‘pPWlen@igl? ol solutions ev e eonspigasipulsdEng agente, fpr, Sxapplg, such as
19Li885 SkortRAH FR%0GIEREALE ach@h.TUIAJLESS SMIBRGSs ThE beAprepared by

preserving, wetting, emulsifying or suspendi ngi

dissabiing zthe gactiye drosepatiesh dns AT sajshedding swifably icolorants, flavors,
AL 148 ' ! | Bhs b BE d by dispersi

SRS, 18 HISE Se AR RIS COL ) sy diprsiog

thy diptehyt dividedoactive compoant iin watesr witle gissoust metesial, tsaghppenatural or

e " YA . e .
phle o, ST B IRIUORE cofinth capbRhidicaluloss, and other well
heowmsuspeadiag agents.t Splid formapieparationsinchidesplutiony suspensions, and
epider m [ ts, . l.ati.0 S

FRUERE: Ta s, QTS iy o&L168R0 Ahe aPle DtmpHenf edtorants, flavors
aabdlipdrg buffers ertificizhnnd naturhl sweetegersodispeysants, |thickenses, solubilizing
W t{] th&ath%qﬁi tion of 30 suitable thickening and/or

‘b%f‘sr?{b agents. Lotions nay be formulated with an

aqueous or oily base and will in general also L
cont Bhercorgpomrelsaf theoinvertinng wiay Pe dormageted Sor parenseral admipistration

? ?,néi ’infgéﬁ\’&e rfg% Q:gar&gl%nl; as THERRANLN Do 'infusion) and may be
c S, O

ning agen ) r coloring a ents: or nu atlon§ . )
piesdnadd i dmit doseformlin andponies predfilled syringes emal yolume infusion or in

i nel ude | ozenges. . £Q § 5l ' e h
B RSB DA BB 2960 fifons may ke s
forag as anbensidbs, pabitionk,cor eronlsions iim@ily e agoedusevehicles, for example

i ngredi ent in_an knar a e ' :
RS bbb e A BABE IR Sy ibggueons crrir,
dilgdn®s solaerits ac schices mohidmpuopylestgheok pofyethylang gitcel, vegetable oils
Gt St SRy o dhier o, Pnt Rasrf G peipdly lghdel; arll sy contain
agfmulitetyr adenonsuzh assprpgeodng,owetting, dmblsifying|dri sugpemsting, stabilizing
such as _a m xtur fattyw agid glvecerides or C:

S pdie b Aty A B BB LIER, Rk BB ol form,
dhaprdsky abspnogiesiatorns lof, stérile sekdngl by lpyplsiization nfjomTéwdution for
nol t.en, h eneous, m xtyre i.s.then poyred int

ERMUEHO REIQHE Jat with 3 HEabIE T st -ty PYrogsy Treg water-
solidify. The conmpounds of the invention may be

f or nthatespbandsvefghea atveatoh mayt beeformnlatedos sapicd administration to

t.anmpons, .creans el s, pastes, foans .or ra .

AP L R GIRRLY PP 0 10ny & s Bachy, Ointments and
Shéaths Gyl fob esample ecfolinalared with i aqueous or bily base with the addition.of
2R SBL o s AR e SRS b Treh A aqucous o

oily base and will in general also containing one or more emulsifying agents, stabilizing

agents, dispersing agents, suspending agents, thickening agents, or coloring agents.
Formulations suitable for topical administration in the mouth include lozenges
comprising active agents in a flavored base, usually sucrose and acacia or tragacanth;

pastilles comprising the active ingredient in an inert base such as gelatine and glycerine or
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or suspensions are applied directly to the nasal
cavity by conventional neans, for exanple, with a
waele@ppes77e pi pette or spray. The formul ations negI/BR2005/004479
provided in a single or nultidose form In the latter
case of a dropper or pipette-4®his nay be achi eved by
the 15 patient adm nistering an appropri.ate,
spare aehcieand Ghafbwathes ¢anEraRg the ACRTe ingredisahis; aitable liquid
Cargle}he case of a spray, this may be achi eved for
exanpl e by neans of a netering atom zing spray pun'p
The conmpounds of the invention nmay be for ted, f
aer hel corapowndst phtthe invenignt mat| kg [fgrongate e or administration as
sgﬁ?o%itﬁﬂgsorx l'b(vaﬁ)%_]ﬁlﬁgqﬂdxn Sldisng d}ﬂﬁ?@@ﬁ?ﬁ{y ac1d glycendes or cocoa
mnrstrati npound w | enéra
battet is fizpstrinéltadeanditheadtiye cemaﬁmré lwsﬁfﬁﬁﬁ gegﬁoqﬂyvg)r example,
' nt sized
vl tiatThq Ty Holf pmoptioud iRl s it BT iR cqnvente
mmlds,(aﬂowedtmol “a'hét@mhdvfﬁ ingredient is provided in a

pressurized pack with a suitable propellant such as a

chl h%fé %@E e %{1 fAvEntion ﬁ{ BRfPIfilated for vaginal administration.
di ch oro 9UOT orret ane, tric I or of | uor onet hane, or
Petbsaties rtmmponsafcmmso gelharastes, foaIps o SPHAGH ConteMIE ipaddition to the
ot her BY Ridey al so
et B A, D5 R0RER| uBp GONERLRERLY

drug nmay be controlled by a mst ered val ve.

Al t diheatibject sompeands miay be forgrudated farapal pdminisfraipng dde solutions
06 ¢ su[sREnSEJHSOIre %F%ilxd pcﬁ}(&ﬁ{r tgfﬁﬁ% na\ei\%l BRk By Q@i’x‘%ﬁoﬁﬂxmeans, for

oun N a Sul | e po er base such as
ekaaples withst cbnopper, pl:plew ohspatey. | Th fovaylatioan mag be provided in a single

o(r%%'rl.]? ’éX%rt&%e & ttgre(!alsé%f)as@rv\ﬁpgr @'31 ?né&en Yﬂl?iﬁaz Bk 'agh@v%d by the

er carrier

pasisal admmt’germg'hen papmeprmgmpg@detqrmquawog@e pfe glgsntsg]gltlon or
slz.}g}e{ﬁ?i:ota y glglsﬁ}e gasén of grsgfﬁé?[ﬁlﬁk “?néynb% ?Bﬁweasfop refgam{gle br% means of a

ne or I'ster packs
rmétk:ﬂhghﬂmmmng«dmaypampbe adm ni stered by neans of an
i nhal er V‘D 2005/ 105776 PCT/ EP2005/ 004479 -46 \Wen

des I ¢om a'ﬁﬁ 3)tfI ity %mféﬁﬁ @{_jﬁp Wl ?185151'8§d1 Gdministration,

coat for sus ain or controlled rel ease
Iﬁdmlﬂalt}t ltatﬂlenresplra;tbgf szt wadi ingluditige intramasyl adwaimistration.  The

CPB?RR}I‘IH n‘g@ug%ﬁse{ ghab a erﬁﬁ g:?‘uélgyﬁ?%ro&aﬁ@ﬁ thhe order of five (5)

erm aneous
likdnseorylesievSwdhsa pattiekesizhainay be ybtajsedeby means known in the art, for

q?cgl\{ﬁgec % gclruén \M}.H) Set a% 1 glﬁ{e%le%%%e]?r%(nd%d ‘il{]? RPeQHH&Q&] Back with a
duiteble nepfopreﬂgltne sudhs as r Ui adhlor@ﬂnqmunbgm n(CFC), for example,

dicflarpShiomiinay iR Gk Bpbt “He AlerBld A ebanc, o

daﬁl&ﬁf didxideaOr altlsd dudtablengisn e'ﬂhe/vlaeﬂmsd mRE rwnvfane;rrﬁ}y also contain a

SSHGEahaieh ) bR Gt Jai SCTCHES Y ANRRLET b PhBlered valve

A?llt@iﬁhlﬂi@[}eﬂiés hotive rihgretieatssmbgl drenpdovidag en & forsuoferdryopowder, for

10 I Ct I r}énpclogﬂgeUbder My rrplﬁg Eﬁ%}ﬁgo galpbsafélz cfl a5 pa%tose, starch,
sftéiQH Gémvdﬁfves%\s&h aslapdredphopylpeilyiedlulesegnd ppb’lvmyhxytnohdme (PVP).

'lalgeI gowder carrier will form a gel in the nasal cavity. The powder composition may be

presented in unit dose form for example in capsules or cartridges of e.g., gelatine or

blister packs from which the powder may be administered by means of an inhaler.
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The pharnmaceutical preparations are preferably in unit
dosage forns. In such form the preparation is

w@aindites7ded i nto unit doses contai ni ng appr opr PEL/EP2005/004479

quantities of the active conponent. The unit dosage
formcan be a packaged prepardbiron, the package 15

contai ni ng discrete quant|t| es of preparation, such g

pa Réherd desiteide formudations| @@s, beapeeparsguiith senteria pegtingg adapted for

s?s ﬁg{l Br ¢ 1@% r'éﬂafse lﬁﬁhﬁngﬂm{eo{ Rk %ﬁ@e{‘in@ﬁd?en@ alP§1U$)ﬁmple, the

'ozenge itse
campbupds af ’dlerpmsbe’r mMéntmwcaaifbet ﬁ@é@éiaﬁd inctzansg @@nfﬂ&rf rﬂlbcu'faneous

ﬁﬁl}vséw %e%gc!eg , 'gﬁ‘%é ggirfv%we %rgt@{ns %aéeﬁdv%flt g@(ﬁﬂ WM dustained release of

m ng he Sci ence
tbmdorﬁpaund assnen‘essﬁ’l'yaamhwhen patient cominlisdchyvith a (Keatment regimen is

Clvar%l'lon %ﬁ%ds %9 trgﬁﬁel- epr es&ﬁ@g@é%s alje%éh'}rlggﬂ§ h®4bthed to an skin-

'vanra. I've pharmaceuti ca
oHhesing sdlicb sappant ol ragm@oumhmfumeroﬂ ¢dne alsp elyee gpmbined with a

| nve tion.are descr e o]
a&fozﬂ F%l?f’él ghd géx%ﬂf e(g (%):ae gl ven t ot ena % né) bg&ﬁ]ﬂ& release
cfélivé ex;&stemstdre insetted tsubMamwblyantq/thmddrcbtmnhlaamby gurgery or
act ce prese t. ntl on. ts
%Gfgqrh er'g ﬂqrm 1ﬂlé)T eg&ag)g oef ¥l% Q8}'H \‘i}\eﬂr]] § %[Zid soluble
M&hBlanesg. b@]hdd)@e lrillihts,tdratbwdhgm’aﬁble lpebnmeeng apq)lybctlc acid.
t hereof . Exanple 1 (7-Benzenesul fonyl -

S OI)i‘%dEg %earggz}f ]_Fajtlmﬁpjuaﬁggﬂ are Blfﬁfer{%blyfﬁ unit doEaée forms. In such
f@frﬁp&ﬁlprepaiﬁuﬁx #nmbdivided Sntoutdit dests pm@nhm&)piopmtgwuanunes of
tiqo ac2 \?v%%:grlr%(so776 %EP? c%? 5/%&))4&'54{;‘7%? bedf agka%p&) 8re§tagaﬁl&}x fhe package
c@fnﬁﬁnﬁ \dlﬁrw @Iaﬁﬁtlés oi\/ﬁf@&raﬂé@,—l sﬁcho s -pad(et}t@mbm a@psules, and

pow ers0 1\n1V1§s or ampoules AIEO,Qhe unit §osage Bora Gn il a Qﬂsﬁi tQDlet cachet,

or lozenge itself, or it can be the appropriate number of any of these in packaged form.

Other suitable pharmaceutical carriers and their formulations are described in
Remington: The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack
Publishing Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical

formulations containing a compound of the present invention are described below.

EXAMPLES

The following preparations and examples are given to enable those skilled in the art
to more clearly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and
representative thereof.

Example 1

7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-(R)-ylmethyl)-methyl-amine
The synthetic procedure of Example 1 is outlined in Scheme F below.
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p 32 SCHEMEF Step 1 5
1- (5- Benzenesul f onyl - 2- hydr oxy- phenyl ) - et hanone O QO

w®200Ste39760 64C O cl wel3 OH OH A e PCT/EP2005/004479

4- benzenesul f onyl - phenol used in step 1 was prepared
according to the Th proceduré descri bed by Sung- Eun
et al. in EP 0 514 935 Bl1, by treating anisole with
benzeﬁ%§ﬁ3fonyl chlorlge in the pre§EQ96 of ®1C13i and

vs 2 resultln und acet i ¥ep2
nd quto fford4besu - phenol .
Q acet Lo | de 2. 3y ON@FO nD raddedciat

O Cto a solution of 4- benzenesulfonyl phenol (2.34
g; 0.010 nol) in carbon disulfide (50 nL). After 10
m nutes at anbient tenperature, alum numtrichloride
was added in srmll portions. The react|8n was heat ed
at 1300Q,Q|nder eflux a d he carbonod'//sulfld was
| 8 t

> 15 i ~- v.-
I nut es. pdHBRAr K@ppll b ant
t efug ? ure was treated w th W% a@jueous cH.so.Cl
HO (25 rrL) ex rac-)b(fed with ethyl acet at e (100 mL x 2
2), dried (Na2SO4) and concentrated in vacuo. The

solid residue was purified by colum chromat ography

on silica gel (hexane-ethyl acetate; 7:3) to give
1- (5- bepzegesul fonyl - 9hygroxy phenyl) et hamnn,@ as a

white sob"’d 9%4 Qs anpl e N
e O e
276, 7.3 C W2 05776

PCT/ 2005/04479 -48 Sim | ar IQ%'%-iL

1-[5-(3-Fl uoro- benzenesulfonyl) 2- hydr oxy- phenyl ]

- et hanone was prepar ed: 5-165.1 C. Step 2
1- (5- Benzenesul f onyl - 2- (S)—GYlETa—nyI nmet hoxy- phenyl )-eth

tael SSte_p zI\ SH\/ O~7 500 (R-(-)
hor AR {1l B3y 310 Blottes added to a

\‘ $ Step 1 //
[ j [ j\ , AlCI ©/ [ :[
OH /U\ 8

The 4-benzenesulfonyl-phenol used in step 1 was prepared according to the
procedure described by Sung-Eun et al. in EP 0 514 935 Bl, by treating anisole with
benzenesulfonyl chloride in the presence of AlCs;, and treating the resulting compound

N~
S (@

with HBr in acetic acid under reflux to afford 4-benzenesulfonyl-phenol.

Chloroacetyl chloride (2.35 g; 0.030 mol) was added at 0° C to a solution of 4-
benzenesulfonyl-phenol (2.34 g; 0.010 mol) in carbon disulfide (50 mL). After 10
minutes at ambient temperature, aluminum trichloride was added in small portions. The
reaction was heated at 130° C under reflux, and the carbon disulfide was distilled, after
which the reaction was heated at 180° C for 45 minutes. After cooling to ambient
temperature, the mixture was treated with 10% aqueous HCI (25 mL), extracted with
ethyl acetate (100 mL x 2), dried (Na,SO4) and concentrated in vacuo. The solid residue
was purified by column chromatography on silica gel (hexane-ethyl acetate; 7:3) to give
1-(5-benzenesulfonyl-2-hydroxy-phenyl)-ethanone as a white solid (1.924 g 70%). A

20 sample was recrystallized from ethyl acetate-hexane: MS; (M)*276, m. p. 155.5-157.3 °C.
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benzenesul f onyl - 2- hydr oxy- phenyl ) - et hanone (1.92 g;

0. 007 nol) and potassium carbonate (1.44 g; 0.011
woreiop/10317@cetonitrile (5 nL). The m xture was PEHERH05/004479

under reflux for 18 hours. After cooling to anbient

tenperature, the mixture was-dBruted with 1o ethyl

acetate, filtered, washed with water_ and satur
sodSimilastye ar BdadBeluererhapzenesal @5@&)) 2-BRdr oz &‘éﬂm 53’@8"“6 was
hﬁa e@lClM ke scieddeqmaterial was purified by flash

r

omat o aphy on silica gel (hexane- et hyl acetate;
758p 2 0 give 1-(5-benzene sul fonyl -

(?__(2_%[_ —9- -Qﬁﬁ@ﬂ Dhe tanbhd te solid

e was recrysa Ized from
M p. 115.1-116.8,f Similjarly,

"U

d| et hyl et herO b@xane

but repla § ) ep|%¢l>l20rhy <(+)
epi chl or -benzene _sul T @ )

oxi r anyl mex#o y- nydn - et ﬁ%\/\a Bt epared a7
111 9-113.5 C. Sinmilarly, but Peplacing 0

ER? g rszﬁaeﬁlu | f n%l ( 12§3h gdé g3y 'n?(ﬁ? %ls )a'dﬁéc{] & %nﬁlsi%ﬂsﬁ)n of 1-(5-

b@ﬁiezlenﬂﬁmlyl‘- Dhyddox-phyoylpreshapbeay (192t Haldhe, mdie atsbvpotassium
ogr ocedu

TR e orfCUL PR ecotqurle (7 puy e Ay i Jppted under

refai:xnf@nA8dioudd. Afterkbdlidg fuldmBieROteGiiRegtiiaes thegnncture was diluted with
]ihyé gac?enerz._-ﬁ esﬁi fv(\)rgs\l/l d ﬁnm agcxly aghenyur?cltegt AN0H i\&rﬁ)gnate, dried
(Massrs)esnt foofivdntratedn sl raisyo. phEhy | drudd hmtamd wagl purified by flash

gqprig%gg?aﬁyﬁ p?‘tﬁﬁﬁ%gap(lhexane-ewY acelajtate, % 9) to S?re { -@-benzene sulfonyl-2-
(SL bRird¥mktokp-phenipadandionyl white(sBlid (x4bG By 630). hoﬁ(gample was

rem@@@nggaa 1 b Berbio ., 41912505 e ot g

(0233 T hydid - WRANAEDL) OPicRIEy@in,\ 195t bénzitee pubfonyl-2-(R)-

oxirenylmethay égl}flr\l/%g ﬁ:@fangnf @E:)is &?R‘%ﬁ Me giggbﬂéﬁiqu Similarly, but

éplatifig (2104 beﬂzen@su@féﬂyl henyl) -ethanone with 1-[5-(3-fluoro-
net a- chI or i}oxyben %%ép 018

|, nmax.
bepagperony i el it dlrothdgpernt e 115G
ﬂﬁro%%nm'é&ﬁfonﬁblze@%@ﬂahﬂ&x&&)@n@i&ﬂ ea&nbﬁ&pemm pr €12.7-114.9
he m xture waS diluted_w th, chl ofof filter

Veerkering {In(arbereenesmbon YA by ip B AR G HI g %ﬁatle 5-(3-Fluoro-

leftah6fle A Mpldig (R idhttehydrin with
%%%o‘g/ 776}%1%%'%%%%%&/ Q04479 l\ég g M% yern Wi

@)d@h@mﬁiﬂqrhad@% osaye dllPr (frdtypzAchengepesyl ?r«xﬁ d@aratngfhnethoxy-

@wﬁgl WehLonef M. POVesEnILeRs°@ot assi um hydroxi de (4 ni)
t (% C. The mxture was stirred for 30 m nutes at

ra‘éié@.ﬁeyrperature Sol vent was renoved in vacuo, and
t h@ -E&ﬁkﬁ‘ééﬁlfW—Z,3-dihvdro—benzo [1,4]dioxin-2-(R)-y])-methanol

o 0 0

Y/ \\ //

o = O
MCPBA KOH

077
: (o]

A solution of 1-(5-benzenesulfonyl-2-(S)-oxiranylmethoxy-phenyl)-ethanone (2.04
g; 0.059 mol) and meta-chloroperoxybenzoic acid (4.13 g; 0.018 mol, max. 77%) in
chloroform (20 mL) was heated under reflux for 18 hours. After cooling to ambient

temperature the mixture was diluted with chloroform, filtered, washed with water and

- saturated sodium bicarbonate, dried (Na;SO;) and concentrated in vacuo. This crude
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di ssolve in ethyl acetate, washed with 10% aqueous
hydrochloric acid followed by 5 saturated brine, dried

W@ m3334y6 and concentrated in vacuo to give  PCI/EP2005/004479

(7-benzenesul f onyl -

2, 3-di hydr o- benzo[ 1, 4] di oxi n=2?R) -yl ) - net hanol as an

rqs%lgiqea g};‘éﬁg ? g.‘qp@? g@)d'vgssomd in metganol %‘, rHL) was added to a solution of

1690 SNFRAE Pokds A b fdr@xﬂb hudhdy Re0Z @.[ Thedhixture was stlrred for 30
dioxin-2-(S)- 10 y ylyesterOOOS 0 QG d
MRS e 100! LRSI ere- Fe CSblystioyys remgvagk h HUGURRADY Tesidue was

JERHIRE 1iflCeth ? acthtd); wQshQ@4\31tH010)’A> aluébds Walroddegd acid followed by
rop-w se sol uti on, of

sgtpraseth b@nes@nlqdo%z Ouyzans FonseRrHed 3n 4o e B H-Bengpagsulfonyl-

-{192%3h an Gilt (1i4at ByA796)m WS (M-+H)*

2(7) aﬁgwggzogplga%o% 2|(19 di chl oatrﬁglnésf hane (?10 gr?L,j .@The (M+H)
3@3 m xture was stirred at 00 C for 45 minutes, and
e# filuted with dichloronethane (20 ), washed

vvat erf dri edléNaZS%M) and concentrat ed in

c%ggﬁtyp [aphy on sili cagel (hexane et hyl acet at e;
17Ty to grve nethansulfonic acid

7- benzeﬂe,é’ulfonyl 2, 3-di hydro-benzo[ 1, 4]%455« n-2(S) - yIO\ p

- met Ay S a~Ngqam (0sew g; 73% v Rk 85\0/ N
R et e
A 2 pRasP e - sg{ignéﬁ% i C Pt s o

sﬁﬁftf&ﬁrbcft(wbgﬁt&leﬁﬁfo@ 122 3 Chh ydro-benzo[1,4]dioxin-2(R)-yl)-methanol (0.73 g;
benzenesulf

R rne W48 (VB gD 1 disklqppeshang 610 mL). The

e hﬁﬁtsﬁgreﬂ r:lt 8° @ ﬁii‘q\ﬁﬂﬁﬁlu@és &Qﬁﬂxeﬁ dlmltecBwhh \dichlorbhethane (20
SO vent was. r enov gﬂnder red ced re and

ok ) deashest with ayateredried, (Na25Q4) Wéf’f%‘@ r ig‘ﬁ 5/11185 material

‘848 ]BZﬁ?ﬁedgﬁyL flag HroRtht albh;dbﬁ fshﬁa %@p(m@ee-ethsm&malx 1) to give
v/v) tocglve (7-

|
wiethgaindfonisn 24 Z}hﬁnémeﬁ g&fsu %Y%ryrlaenﬁeftlh%]fhom-%@) yl-methyl

7 whi ch t ed
er s S%g%drsﬁ) ?733@32??(1%1\75%(01\%3 319: m WES converte

2431_1@_243 6 C, 30 [a]=+40.5 (nethanol; c=1).
7-Benzenesulfonyl-2,3-dihydro

Thory e e Y
o CH3NH2

A 2M solution of methyl amine in methanol (10 mL) and methansulfonic acid 7-
benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2(S)-yl-methyl ester (0.87 g, 2.26 mmol)
were heated in a microwave at 100° C for 3 hours. The solvent was removed under
reduced pressure and the crude material was purified by flash chromatography on silica
gel (eluting with dichloromethane - methanol; 98:2, v/v) to give (7-Benzenesulfonyl-2,3-
dihydro-benzo[1,4]dioxin-2(R)-ylmethyl)-methyl-amine as a white solid (0.557 g; 77%),
which was converted to a hydrochloride salt: MS (M)* 319; m. p. 240.0-243.6 °C,
[0] =+40.5° (methanol; c=1).

Similarly prepared were:



Simlarly prepared were: WO 2005/ 105776
PCT/ EP2005/ 004479 -50
W@ Zo0Beozenesul f onyl - 2, 3-di hydro-benzo [ 1,4] PCT/EP2005/004479
di oxi n-2(S) -yl met hyl ) - net hyl - % ne hydrochl oride
salt M5 (M+ 319; m p. 247.1Y249.9 C, [a]= -40

{7 ( SR fephens B n b erzc AR LB By rayl-amine

oxi n '}@HR)chlﬁrﬂﬁtsﬂY HINES (V) NERtohi, gammzmgfrco qdhl-0r40d€émethanol;
salt: '"M5 (MtH)+ 338; m p. 24 246.4 C, [a]= +40
(et K461 . ¢=0.5): and

[7-( ?{7Rbkmﬁ&ob@é%&fé§1§f8nfy9w$ MitgrdBo-Bemuft, @T&i@ﬁﬁQ[(R) Afigtiethyl]-

oxi n-2(S) ylnmethyl]- nethyl-am ne hydrochlorid I

5 M5 (veethyl-@sie hidroghlopide sait: M SM+d)C 338:amp. 243.§-246. 4‘;’ C, [a]=
. t Dd=0.5h0 le 2
EgeBenzeLrggtglfl?c}h%/IO% ﬁ?gsdfo benzo [
di oxi[A-(2- Hlm)roybmmcﬂeylﬂfmﬂﬁth%dﬂgﬁlr@@en@[bﬁﬁ@ug -2(S) —ylmethyl]
f’;oggﬁggﬂ Rl ARRhRRE 06 N ulBl) BSERR RN - B09°C, [

, 3- OhOhy:démaan:ﬂIH) 4] di oxi n-2-(R) -yl net hyl ) - et hyl -
ine, and is outlined in Schgpe szelovv. O~ [/ 1 1 \\
10 OH Step 1 C%a Ol..... ,, 0 €£Br Pyri di ni um Br
(T Beykatesul féhyl 23 -ihdrd-Ben€Hd 4] Gdxlh-2/(R)-yImethyl)-methiydmine

St 31 | OH St S, \ CH3SO? "
Pd((e%!(éjn% é @rc@nxgs(?n\ea?tﬁrqat@rﬁcgcblrg ??r Begaré%wﬂg (f—'i)glzlenesulfonyl-
253-dfRydPéNbenzo(1,8] ddosin-2S(R)-ymethyl)-methyl-amine, and is outlined in Scheme

G below.
/@[ _ st _sep2
@\ /@i Pyrldlmum

/, \\ ,/ \\ Tosylate

\__V\OTS
OH
OO e OO0 2
Pd(OAc)z s \\ CH;SO,CI

// \\

@J@Lo = LT

/, \\ ’/ \\

15

SCHEME G

Step 1
4-(S)-(4-Benzenesulfonyl-2-bromo-phenoxymethyl)-2,2-dimethy-[3,3]dioxolan

s
000 2 Q00

// \\

/, \\

20 \'_V\OTS
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SCHEME G Step 1 4-(S)-(4-Benzenesul fonyl -2-brono
_phenoxynet hyl )-2, 2-di nethy-[ 3,31 dioxolan tep 1 o OH

wEGe@p/108r6 C%-a Br OO o o OO0 20 '- OIS WO 20PSr/LRHTT@4479

PCT/ EP2005/ 004479 -51 TqueneHA-(R)-squonic acid
2, 2-di met hyl - [ 1, 3] di oxol an- 4-yi- et hyl ester (0.99 g:

Og&&‘goﬁ‘ge% 6_}’2?2 ﬁ@?o%gcd E)‘%'lg r,% a %ﬁﬁs[ e%ﬂ]@?xc&an-%ylﬁa%;h%?ster (0.99 g;

Cp(ﬁ(%pﬁfcﬂﬂ way atihel fU @Q&ﬁ:ﬁoﬁfof&h@z&%u}fbn}&lz-bﬂ&m-phenol (0.91 g;
1

b Berr oy B AT ST Kb n

ﬁﬁln 2arbbHgE (0.88 b; l0<0(fOG fmol 1rh£t'éfo$11tnhf MenL). ODhd llimctﬁﬁ was heated
xture was diluted wt

anpi en at ur
undey refhe‘engTf% ot ﬁéﬁefeaoo Rk S B AGRE HeReb g mikture was diluted
With e ekte dﬂ%@'%ﬁ&?ﬁ%@vat&* érﬁﬂsattﬁfé&aﬁ@ﬂiurﬁ I‘Mi’carbonate, dried

concentrat ed in vacuo. ETU e materlal was

BN2%Pssand gansentraded iny wéwr dI € Ryde éw%rﬂalmméﬂ% bg. %stalhzauon

ﬁlor('x%mﬁﬂﬂ Qﬁi&f-ﬁ@)@a%@'tf)cgﬁ’é 41(8}1(416&12@1?&611'6 Bﬁﬁrﬂo-phenoxzmethyl)
di met hy- 3] di oxol an as a_white crystasl(lme

2;2 dsm;ehy-[l\’zp% pmarsaa powhitecrysiallinea(l414180846 ) neMpartdp-8-118.5° G,

@ﬂrizgékggﬁé%ﬁ fon 1 -2-brono- phenoxy) pr opane
1-tep B -diol O( OH 0,.. 04,0 Step 2 _ / PmBr
soI u |on f .

nmet hyl - 15 [3 3]d|oxol n (1.07 g, 0.0025 nol) and
pyri di num t ol uene-4-s onate (0.38 g O 0015 nDI) OH)

acet one and véqh/@( (5 b vvas o_.{_oH
refl ux ] urs. The sqi-yent -ve der
reduced>pr s BrThe oily hé@udbe mas dl S& d &n

et hyl acett'axe (100 m.), washed with col d°19% aqueous

hydr Chl or My g ziaf)éﬁz 1{1 g{fgﬁq Monpd gﬁ‘é&%ﬂlteﬁiyl) 2,2-dimethyl-

dri oncen
[Beﬁdyxbhhl (.87 ign0.0625 tivd) ared pykmdmﬁﬁl '(o&hwthlykulfonate (0.38 g, 0.0015

o) FrreRORR 20 PR i vter Gopl e i Bpdiegiox o {ihours. The

solvent was removed under reduced pressure. The oily residue was dissolved in ethyl

acetate (100 mL), washed with cold 10% aqueous hydrochloric acid, saturated sodium
bicarbonate, dried (Na,SO4) and concentrated in vacuo. Recrystallization of the residue
(diethyl ether-hexane) gave 3-(4-benzenesulfonyl-2-bromo-phenoxy)-propane 1-2-(R)-
diol as white crystals. Mp. 104.6-105.9 °C.

Step 3
(7-Benzenesulfonyl-2,3-dihydro-benzo{1,4]dioxin-2-(R)-yl)-methanol

A O = OO0

Pd(OAc), // \\

// \\

A suspension of 3-(4-benzenesulfonyl-2-bromo-phenoxy)-propane 1-2-(R)-diol
(0.390 g, 0.001 mol), Pd(OAc), (0.007 g, 0.00003 mol, 3 mol %), racemic-2-(di-t-
butylphosphino)-1,1’-binaphthyl (0.012 g, 0.00003, 3 mol %) and K;PO, (0.320 g,
0.0015, 1.5 equiv) in toluene (1 mL) was heated under argon atmosphere at 80° C for 5
hours. After cooling to ambient temperature the mixture was diluted with ethyl acetate
(1 mL), washed with water and saturated sodium chloride, dried (Na;SO4) and

concentrated in vacuo. The crude material was purified by flash chromatography on
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diol as white crystals. M. 104.6-105.9 C. Step 3
(7-Benzenesul fonyl - 2, 3-di hydro-benzo 11, 41

waele@riles726 (R) -yl ) -methanol OH O asStep 3 S/PQ/EP1005/004479

~OH Br Pd(OAc)Zz // X\ OO0 O O 25 A suspension of 3-
(4- benzenesulfonyl 2- br ono- pheﬁ%oxy) - pr opane

sélcecgegéell%glg wi gj?a%f-eﬂ}yg@g%@ 1( (y{vF;? OOgAl(‘:% %7-(b%hgec1)1251§fonyl-2 3-

beﬁm @melarj(R‘)?l)nﬂiEﬂﬁaﬁM' 40.842 @I QhRPO0lid¥ied upon
0.0015, 1.5 equiv) in

stamldutgq@ 1(69 ggrﬂ%WaM pe]eltlé)dllirﬁﬂ@, q}=gdxh6 at =d)at 80

C 5 hours. After cooling to anbient tenperature

t % xture was diluted with ethyl acetate 30 (1 niL),

wadebdnwesulfonivat eacidnd Fdenreacsdfonyld? B enzn|1didiexdn-2-(S)-

(BIZEZS%? gnd concentrated in vacuo. The crude
= purified by flash chronatography on WO

2005/ 10&(76 2005/ 004479 -52 sild ca g @I uting
@ cet at e;,_Seek,_v/v
ReNy b~ CHasOZCI

di hydr o- beﬁ‘m[l 4] di oxi n-2(R) -yl ) - met hag’ob as an 0|I

whi ch solidified upon standing.(0.160 g; 52%. M p.
112.10sidgd 3tHe Grodedhre 4036 stép( @HGES exarmily . IStlﬁﬁthén&ulfomc acid 7-
Met hanesul [

bengenes ?@L’?g %y&rgd%na?[ﬂﬁ@@%% é%)[-ylflehllyl ester was prepared: MS
(M.ppip*nsgs(s)- ylnethyl ester / \ | xOH:::r OO/ IS,

OO0 00 o Using the procedure of step 4 of exanple

1,5%R2 hanesul f oni ¢ aC| d 7-

b U’Z&Viﬂéﬁésﬁ

di oxi n-2-(S) - ester was prepared Ms 10
(7-@‘&&9“ hydro—beﬂ-zo ,\/@;\/
di oxi ni- 27, \R) yl thylgsget hyl - ®hiNie VS

Step 5 & XO)I N~8 S,, CH3NH2 OOO 0 ©Q10

Using the procedure of step 5 of example 1, (7-benzenesulfonyl-2,3-dihydro-
benzo[1,4]dioxin-2-(R)-ylmethyl)-methyl amine was prepared as a hydrochloride salt:
MS; (M+H)™ 320, m. p. 218.2-220.5° C, [a]= +49° (methanol; c=1).

Example 3

6-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-(S)-ylmethyl)-methyl-amine

The synthetic procedure of Example 3 is outlined in Scheme H below.
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Usi ng the procedure of step 5 of exanple 1,
(7-benzenesul fonyl -2, 3-di hydro- 15

Whenwzosr7é] di oxi n-2- (R) -yl met hyl ) - met hyl ani neP@EEP2005/004479

prepared as a hydrochloride salt: M, (MH)+ 320, m
p. 218.2-220.5 C, [a]= +49 (mBBhanol ; c=1). Exanple 3
(6- Benzenesulfonyl -2, 3-di hydro-benzo [ 1,41
met hyl ) - net hyl - ami®e® The Bynthetic

pr ocedige anmpl e skpits out LinedSip-s S H bel ow§ter2
M@%/l 6 CT/“EPZ@OBVOO4 58 0" 10 0.0\ , Qofba
\ Ste \ § CREA N2 B\@ S\

O Step 3 S OH Step OOII/C|~ O\

0,04-~ Step 5 S\ O~/ / off Pd/ICO\N I O-00. /O
Step 6\ S\ 0 Step 7\ 0 O CHBNH2 s | / CH SxC O
OO0 SCHEME H Step 1 5 1-
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Step 1
1-(5-Benzenesulfonyl-2-benzyloxy-phenyl)-ethanone

/ O\\ //O 0
0 /\@

Benzyl bromide (1.443 g; 0.0087 mol) was added to a suspension of 1-(5-
benzenesulfonyl-2-hydroxy-phenyl)-ethanone (2.01 g 0.0073 mol) and potassium
carbonate (2.01 g; 0.015 mol) in acetonitrile (5.0 mL). The mixture was heated under

reflux for 18 hours. After cooling to ambient temperature, the mixture was diluted with

ethyl acetate, filtered, washed with water and saturated sodium bicarbonate, dried
(Na,;SOs) and concentrated in vacuo. The crude material was purified by flash
chromatography on silica gel (hexane-ethyl acetate; 7:3) to give 1-(5-benzenesulfonyl-2-
benzyloxy-phenyl)-ethanone as a white solid (2.17 g; 81%). A sample was recrystallized
from diethyl ether-hexane: M. p. 80.5-82.4°C.
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A solution of 10% aqueous potassium hydroxide (4 mL) at 0° C was added to a

15 solution of 5-benzenesulfonyl-2-benzyloxy-phenyl ester (1.18 g 0.0031 mol) in
methanol (5 mL), and the mixture was stirred for 30 minutes at room temperature.
Solvent was removed in vacuo, and the residue was dissolve in ethyl acetate, washed with
10% aqueous hydrochloric acid, washed with brine, dried (Na,SO4) and concentrated in
vacuo to give 5-benzenesulfonyl-2-benzyloxy-phenol as a white solid (0.865 g; 82.4%). A

20 sample was recrystallized from diethyl ether: MS; (M-H)™ 339; m. p. 144.5-147.8 °C.

Step 4
2-(S)-(5-Benzenesulfonyl-2-benzyloxymethyl)-oxirane

\\ // o) O O

sepd s oA
T, 2 T,

25 Follow the procedure of step 2 of Example 1 above, 2-(S)-(5-benzenesulfonyl-2-
benzyloxymethyl)-oxirane was prepared: MS (M+H)" 397.
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Using the procedure of step 4 of example 1, methanesulfonic acid 6-
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20
benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-(S)-ylmethyl ester was prepared: MS
(M+H)" 385.
Similarly, methanesulfonic acid 6-benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-

25 2-(R)-ylmethyl ester was prepared.

Step 7
6-Benzenesulfonyl-2,3-dihydro

\\ // NR/

Oy, o SAGEUT



benzo[ 1, 4]dioxin-2-(R)-yl)-nethanol as an oil which

solidified upon standing. (0.155 g; 69%; M5 (MtH)+
W@RW5/14B76I mi | arl y, PCT/EP2005/004479

(6- benzenesul fonyl - 2, 3-di hydro- benzo [ 1,4] dioxin-2-

(S)-yl) -nethanol was prepare¥- Step 6

Met hanesul fonic acid

6- bevigiBacda | BreFsAre of s g dpl srEmple [ b, Grfngsieiulionytp,3-dihydro-

B’elﬂ%tlhéﬂldlcﬁrﬁ{ BI(RY- éﬁlyl%@cf avhiBP voas_prepdtePds GHhRPoéHloride salt:
VOO ing the procedure of step
MSpfMeXBTBL® nt. p. 318 Ar3AG8UCs led e“4éc(1n@pﬂeano =1

I‘bcﬁ%%\gﬂgﬁkjé ;a%l:y}aéro%eﬁlrg' (%%%éﬁﬁ?ﬁﬁglz élcghﬁ%bfbei?nzé ?4‘] Jiofin-2-(S)-

5 yiﬁhtthyfﬁsutﬂlﬂmmma&ydrochlonde salt was also prepared MS (M+IYI 320, m. p.

on diqh benzo[ 1, 4] di oxin- 25
g’#’Rﬁﬁf@ﬁﬁ@T '%isérél?%\%ﬁcs’l %?qe%ared. Step 7
(6- Benzenesul fonyl - 2, 3-di hydro-benzo [ 1,41
dioxin-2-(R)-yIrrethyI)-rret I afg' e O 00. il SO
Step 7S\ O (/ OOYS :r ( OV
1?&9:51151&51%76 PCT/ EP2005/ 004479 -56 Using the procedure

10 b@?&@%&é{}}%ﬂ&%ﬁ%ﬁ%@ﬁéﬂlr%w by various routes are formulated as shown
193:!13 Fbllovdihg Tadle) - 2AdtiR ingredédty by “Awrive y:brr@mmé’ amased in the Tables

prepared as a dr ochl or al t (MtH) + 320, m
‘ﬁea@l%le?fmeg?é‘ ([? Ofﬁ‘é%%}ﬁ& c=1). Fol | owi ng

the sane procedur €ompos monforOralAdmmlstratmn
(6- benzenesuwl-fonvl -2 3-di h\/drn hnn7nr 41 di oxin--2

5 yl - et hyI [%?‘ﬁ?‘l't am ne hydrochl or i 46 ¥E( Wt was aI

pr epar ed: Pcﬁ‘%ﬁa I.Eghéﬁtl M p. 209.0-808,0 C, [a] =

-44 (et han anple 4 Fornulations
Lactose 79.5%
Magnesium stearate 0.5%

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

15 each; one capsule would approximate a total daily dosage.

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

20 compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount

Active compound 10g

Fumaric acid 05¢g
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Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 0.25¢

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.

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

Span 60 2
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Distilled water g.s. to 100 m The ingredients are
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w@arenosral Formul ation Ingredient %wt./w. PCI/ER®05/004479
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quantity of vvater at about 6QC is then added with

vigorous stirring Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active
compound are prepared as nasal spray formulations. The formulations optionally
contain inactive ingredients such as, for example, microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust
pH. The nasal spray formulations may be delivered via a nasal spray metered pump
typically delivering about 50-100 microliters of formulation per actuation. A typical
dosing schedule is 2-4 sprays every 4-12 hours.

Example 5
Radioligand binding studies

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

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of 5-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 MgSO4, 0.5 mM EDTA, 1 mM ascorbic
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Cognition Enhancement

The cognition-enhancing properties of compounds of the invention may be in a
model of animal cognition: the object recognition task model. 4-month-old male Wistar
rats (Charles River, The Netherlands) were used. Compounds were prepared daily and
dissolved in physiological saline and tested at three doses. Administration was always
given i.p. (injection volume 1 ml/kg) 60 minutes before T1. Scopolamine hydrobromide
was injected 30 minutes after compound injection. Two equal testing groups were made
of 24 rats and were tested by two experimenters. The testing order of doses was
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
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al kyl, hydroxy, or a five- or six-nenbered heferoaryl

or hete r/gt:lf epipnallysubstisifed prd _Obﬂét“maﬂg WbbSH_F‘ftF‘g g%‘ﬁ%"ar%’r

RL and RR;d egeidier -MRERviehn IR is1AebehOC)) ) &, REkyladBonyl or

attached nm orm a three- to seven-nenbered ring
Ehealkydplfosral | y contai ns an additional heteroatom

sel ect edpf /MM, PindeferdendfisHydfRkeA 0, Ryt € -Cy.galkyl, or
Wth the nit rogeﬁ to %hi gﬂéflﬁg{g ggee zr;?lttjg'é(zeéwnay orlrr6malky
hydroxy-C;.¢ alkyl;

or one of R! and R? is hydrogen or C;.¢alkyl and the other is C;.
salkylcarbonyl, Cs.g cycloalkyl, aryl-Cy.¢ alkyl, hydroxy, or a five- or six-membered
heteroaryl or heterocyclyl that contains one or two nitrogens;

or R! and R? together with the nitrogen to which they are attached may form
a three- to seven-membered ring that optionally contains an additional heteroatom
selected from N, O and S;

or R! and R? together with the nitrogen to which they are attached may form
a guanidinyl group, an amidinyl group, a carbamyl group, or a urea group;

each R? is independently C;.qalkyl, hydroxy-C.salkyl or Cy.salkoxy-C;.salkyl;

or two of R’ together with the atoms to which they are attached may form a
Cy.¢ carbocyclic ring;

or one of R® together with one of R' and R and the atoms to which they are
attached may form a five or six-membered ring;

R* and R’ each independently is hydrogen or C,.salkyl;

or one of R* and R® together with one of R' and R? and the atoms to which
they are attached may form a five or six-membered ring;

or R* and R’ together may form =NRf wherein Rfis hydrogen or C,.salkyl;

and



a guani di nyl group, an am di nyl group, a carbanyl

group, or a urea group; each R3 is independently
W@1006a0%yé , hydr oxy- Cl- 6al kyl or Cl-6al koxy- CIPGHER2003/004479

or two of R3 together with the atons to which they are

attached may forma C4-6 cartfic yclic ring; 25 or one

of R3 together with one t tons to
whi ch t heagh hE &mé%magm%%@%l%@?% aﬁql Retero-Ci.calkyl,
¥, TBORP e L ONRTRY, RY, RY=EHCIKF, WhereReACe MY, R® arsd R is
drcl)jggn or -6 al kyi or one of R4 and R5 together
ipdepenggs thMg%%agW the atoms to which they are
attached may forma'five or six-nmenbered ring; 30 or
R4 and R5 toget her form =NRf_ wherein Rf is
5 ydr ogenThg camp@ing qu?%/umlawhe%&m%loswe
PCT/ EP2005/ 004479 -62 each R6 is |ndependently hal o,
C1_6 alkyl, halo-Cl_6 alkyl, hetero-Cl 6 a yl,
Tyano, - Smp@uupoundabrlaig iRyt ereiyR and@ 3gy bydrogemer e
each of Rb, R and Rd is |ndependently hydrogen or
Cl_6 alkyl. 5 2. The conpound of claim 1, wherein Xis
4.0-. 3. Th@cmmmafcb#mdbwhmemmm%r ein R4 and R5 are
hydrogen. 4. The conpound of claim1, wherein mis O.
10 5. The conpound of claim1, vvhereln nis 1lor 2. 6.
Fhe conpBbacbropouridefielaim wwbersinn R 1 esdd R2 each
i ndependently is hydrogen or Cl 6alkyl, or R and R2
together with the nitrogen to V\hlcné%%é are attached
6 orm a 1Th¢ tomepourfdnficlaim; lvwheneusta ¢gleindepenglently is hydrogen

@g‘i&ﬁ%t l%g{d 6%{% rlgc/ Foaglemg} B %%% HJ v??l Clﬁge?'%?é l¥ached form a

15 thireer,éour, fivé or six-nehtereditieg. conpound of claim 1, wher ei n
said compound is of fornmula Il: OOR4 RS ROASnN
Ar/RS 0 (RAYmMRZ )P Il; and wherein m n,

R3, R4, TFhe eordpa&acbmfelaam I eihetegdAf is cxphanzrﬂy:l.substzategl@henyl
The conpound of claim9, wherein R4 and R5 are
hydr ogen.

10

8. The compound of claim 1, wherein p is 0.
20
9. The compound of claim 1, wherein said compound is of formula II:
0O
oxll h N
/ (R
R
and wherein m, n, p, R', R%, R, R4, R® and R are as recited in clalm 1.
25 10. The compound of claim 9, wherein R* and R’ are hydrogen.
11. The compound of claim 10, wherein n is 1.
12. The compound of claim 11, wherein m is 0.
30

13.  The compound of claim 1, wherein p is 0.



5

10

15

20

11. The compound of claim 10, wherein nis 1. 12. The
conpound of claim 11, wherein mis 0. 30 13. The

W@ o09p0es1ds of claim 1, wherein p is 0. WO 2005/ ROBEFDH05/004479
PCT/ EP2005/ 004479 -63 14. The, conpound of claim 13,
wherein RI and R2 each mdepeﬁaently IS hydrogen or

Cl 6 aI un ai er e
145 opt | ICP§PP§HB€Pf deipb i &%@ Rl Sadchcn i e@S‘h‘B&ﬁ&&
h%rd;éleﬁ oGl altfAer ei n sai d conpound is of the formula
. ORI RE R OS~-nN RS O(R3), R2._0 (R7)q P
III V\hereln nis 1 or 2; 10 gisfrom Qo4; each R7
1'#'35 'ndepﬁfé%fﬁﬂoﬁna 3F dainfi4, Whatdiy Ar iduptionilly dubstitaydd phenyl.
etero-Cl_6 alkyl, cyano, -SQ2Rp, -((=0-NR R, -SR,
-C(=0 -R, where each of Rb, R and Rd is
igndependgntdoy, JovHA 8HER0Y, wHerfin 4il)¥binpdisd 8 offthe Bmula I1T:
, R3, R4, R5 and R6 are as recited, in claiml. 15
17. The conpound of claiin 16, vvh%reR |i§| i sp0. 18. The

conmpound of claim 16, re | i s halo.
20 19. The conpound oPﬁf rel r{‘l sai d conpound
is of the formula L% (0] Q ~ \ﬁ~R6)P/O

R3 (R)q ClYV,
are as recitedre ;
16, wherein said conmpound |s of the formul a N, WO

2005/ 105776 PCT/ EP2005/ 004479
wherein:

(R,)p,qORl R2 R3, R6 and R7

nis1or2;

qis from 0 to 4;

each R’ is independently halo, C;.¢ alkyl, halo-C;_¢ alkyl, hetero-Ci.¢ alkyl,
cyano, —SO,R®, -C(=0)-NRRY, -SR%, -C(=0)-R", where each of R®, R and R%is
independently hydrogen or C,¢alkyl; and

m, p, R, R% R, R%, R® and R® are as recited in claim 1.

17. The compound of claim 16, wherein q is 0.
18. The compound of claim 16, wherein q is 1 and R’ is halo.
19. The compound of claim 16, wherein said compound is of the formula IV:
1
(l)l 0] . N/
o)
Ss .\
R R
6 0]
(R, R’

R;

wherein n, p, g, R, R, R, R% and R’ are as recited in claim 16.

20. The compound of claim 16, wherein said compound is of the formula V:



-64 RBR OO0 -I N \ ~~R7) (RR~PO (RayV
wherein n, p, g, R, R2, R3, R6 and R7 are as recited

wo pooshes7me 16. 21. The conpound of claim 16, WhRCEEP2005/004479
said compound is of the formulg VI: 5 0S \\ On N

IRT (R7)g 1 | / Rz OVI; whereinn, gq, Rl, R2 and R7
are as recited in claim 16 22. The corrpound of claim
16, wherein said compou i s of tohc—,RformJI 'WIl: ©osD
O/ R On 10 RVII; CE QAT N and R7 are
as recited in clalml\ e compound &f, claim 21,

wherein said conpo S I Vllla%r forml a

VIIlb: OS 0 ONR
21, wherein saRfc

formula IX 00 O (R‘)ql | /| Rz V;

wherein n, p, ¢, R, R%, R, R® and R are as recited in claim 16.

21. The compound of claim 16, wherein said compound is of the formula VI:

V&
S o 5 N/R
7 |
R )‘r©/ R’
O
wherein n, g, R', R* and R are as recited in claim 16.

22. The compound of claim 16, wherein said compound is of the formula VII:

\\ //

SINCOU

wherein n, g, R', R? and R are as recited in claim 16.

10

23. The compound of claim 21, wherein said compound is of formula VIIIa or

formula VIIIb:
O 0
\// 1
e} R
. ° N
R )q R2
(o]

24. The compound of claim 21, wherein said compound is of formula VIiIa or

formula IX:
O 0
N/
S/ o ,.\\“\N/R1
YU
(0]

20 wherein g, R, R> and R’ are as recited in claim 21.

15
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I X; 20 wherein q, Rl, R2 and R7 are as recited in
claim21. WO 2005/ 105776 PCT/ EP2005/ 004479 -65 25.

wab@saaitpound of claim 23, wherein: gisOorl; RII/EB2005/004479

hal o; and one of R and RZ isC]l_6 al kyl and the other
is hydrogen; 5 26. The con‘pouﬁ(’ﬁ of claim9, wherein
sal d co und is sele from

{e
3 ) - (7- BehomRAndrof glprm BWI&?rﬁ‘?dro benzo [ 1, 4]
di oxi n-2q%o@tiyl) - met hyl - am ne;

(7- Benzen7es Plfon 2, 3-di hydro-benzo [ 1, 4]
di oxi n- 2--](95 Oy?‘}f{et hyI) met hyl - 10 am ne;

(7-Benze 1 P g |
di oxi n- 2&(%;’{1%,?%&%1” Wa%ﬁﬁ]@lﬁ?sﬂw ogtn;

(6- Benzenesul fonyl - 2, 3- di hydro-benzo [ 1, 4]
4, 0Xi n- ZTK&GIMﬁd'{ﬁ{drBflciaer@ Wﬁémuﬁm%mﬁ&md is selected from:

( 6- Benzenesulfony r.0-benzo 4]
di oxi n- 267 eﬁ%quﬂ&nyh%gtdgwdrarheﬁ@ 14]d10xm- ~ylmethyl)-methyl-
%angenzenesulfonyl , 3-di hydro-benzo [ 1, 4]
I oxin 2(7v msthlamne
[ 7- (3- FI (foPenzsaesubiprid A3 éﬂyﬂya-bery;oali Aigipxin-Bet@oylmethy])-methyl-
in-2-(S)- ylnethyl] mathyl am ne; 20
3- Fl uor o- benzenesul fonyl ) - 2, 3- di hydr o- benzo 4]
di oxi n- 2(7-Bynzen¢spifomyH2)3- dﬂwﬂrwbergﬁ{h diqgin-2- (R)-ylmethyl) methyl-
%’.Kn(eS Fl uor o- benzenesul fonyl ) - 2, 3-di hydr o-benzo [ 1, 4]
oxT n- 2- (S)-yl] - methyl ami ne;

1- ( 7- BenfteBenzendssHonyl2, BdiiyHyatbenzebhildiqxin-24(R)-ylmethyl)-methyl-

?ﬁ} in-2-(R) -ylnmethyl)- 25 pyrrolidine; Benzyl -
8%% fl uor o- benzenesul f onyl ) - 2, 3- dlhydro benzo

d| oxi n- 2(6-Benvenésylfpryl 23-ddrydmveberyzol 1,4]dioxin-2- (S)-Ylmeth}’l) ]methYl'
{n ol uene- 4-sul fonyl ) -2, 3-di hydro-benzo [ 1, 4]
aroxt n- 2- ylmethyl] - amine; 30 Eth

[7 ( 3- f | (foBendenesnbomy?,3-ditydyo-bemo %1 hldidin-Bey onethylamine;

di oxi n- 2[7—(3—Fluoro-benzenesulfonyl)-2,3—d1hydro-benzo[1,4]dioxin—2—(S)—
ylmethyl]-methyl-amine;

[7-(3-Fluoro-benzenesulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2-(R)-
ylmethyl]-methyl-amine;

C-[7-(3-Fluoro-benzenesulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2-(S)-yl]-
methylamine;

1-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-(R)-ylmethyl)-
pyrrolidine;

Benzyl-{7-(3-fluoro-benzenesulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl]-amine;

Methyl-[7-(toluene-4-sulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl} -
amine;

Ethyl-[7-(3-fluoro-benzenesulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl]-amine;

[7-(3-Fluoro-benzenesulfonyl)-2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl]-
dimethyl-amine;

[7-(3-Fluoro-benzenesulfonyl)-2,3-dihydro-benzo[ 1,4} dioxin-2-ylmethyl] -
isopropyl-amine;

1-[7-(3-Fluoro-benzenesulfonyl)-2,3-dihydro-benzo|1,4]dioxin-2-ylmethyl] -

azetidine;
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yl met hyl] -am ne;
[ 7- (3- Fl uor o- benzenesul fonyl ) - 2, 3-di hydr o- benzo [ 1, 4]

waele@riles726 yl met hyl ] - di methyl -amne; [7- PCT/EP2005/004479

(3- Fl uor o- benzenesul fonyl ) -2, 3- di hydro-benzo [ 1, 4]
di oxi n-2-yl nethyl] - 35 i sopr'cﬁ?y’l -am ne; 1-

il oxi . 20giPnEBRG persenesRI Al S A Ko Tty
(PShbEEL PREP é’;ﬁﬁﬁ - 66

EJI|70>(<|3n 24'$r‘2% }eﬁﬂ%‘]? %gg?%lﬁg%@fl)ﬂ%p(é Sihg“ﬁgd% @nﬁﬁ fol" %Jlmeth)’ll-

rhokpiotineor o- benzenesul fonyl ) - 2, 3- d| hydr o- benzo [ 1, 4]
di oxi n- 2- yl met hyl |

1-(7- Be nlz—é?r&mepéw}ﬁon@ 23gj gﬁlr}{dg‘? BEIE?@&% dioxjn 2 ylmethyl)-azetidine;

di oxi n- 2r yy meteidre-HRERhkilORY1)-25- d1hydro—benzo[1 4] d10x1n—2 Imethyl]-
[ 7-(3- Fl uor o- benzenesul f onyl 3’ hydr o- benzo 1

agirgding- 2-yl net hyl ] - aziri di ne;
(7- Benze@eﬁéﬂzgﬁé}ﬂfogylg ﬂﬂjhﬁ‘gfoobé?ﬁalilé JHiokirfth-ylmethyl)-benzyl-

di oxi n-2-yl met hyl) -benzy - “am ne;
amin® Benzenesul f onyl - 2, 3-di hydro-benzo [ 1, 4]

di oxi n- 2cyk) ; dro-b 1,4]dioxin-2-y1)-methylamine;
(7- Benzécn:ezu l{%ﬁlﬁfﬂgf‘§3 d1h¥ o eerrllg%[ [ ]J}Oﬁln yl)-methylamine

di oxi n- 2(.7yB¢rmeh§sp.bfon)th,,ﬁ5dqhydro laengbl 4]dioxin-2-ylmethyl)-dimethyl-
%.ngenzenesulfonyl 2, 3-di hydro- benzo | 1 4]
oxi n-2-yl nethyl) -isopropyl-_anmine;
(7 Benz e(7eBenzengsylforpy] &ﬁd@dmbwakmm@umjz -ylmethyl)-isopropyl-
Qéanylmethyl) -aziridine;
énzenesulfonyl 2, 3-di hydr o- benzo 4]
d| oxi n- 21W+Benmﬂesxd(ozyhiaﬁ+%bo;droéxen§q }4bchpﬁe~2-ylmeﬂlyl) -aziridine;

(7- Benze éﬂzfe & f(')gyl 3j gr2na6s 4 Lil 4J2—ylmethyl) (2-methoxy-
ﬁ K)gt hyl -

di oxi n- 2 m ne;
ét}iiylo{ammane 3 sulfonyl) 2 3-di hydro-benzo [ 1, 4]

di oxi n- 2 t

[7-(tol o eﬁé@Hf"n 12‘}03 gﬁgﬁgg RQ%BEI\/ Jéred#’zxénf yjmgthyl)-ethyl-amine;

dl oxi n- Mﬂryﬂa{[m(tqlueneeaﬁlﬂﬁmyl) -2, 3 dihydro-benzo[1 ,A]dioxin-2-ylmethyl]-
7-Benzenesul fonyl - 2, 3-di hydro-benzo [ 1, 4]

‘?ﬂl P n- 2-yl met hyl ) - pi per azi ne;

N- ( 7- Benketted|i7-(tohydne2- ﬁllﬂandl,bdﬂB'dZ@anZb K ldioxin-2-ylmethyl]-

di oxi n-2-yl met hyl ) - guani di ne; 25

B zenesul fonyl - 2, 3-di hydr o- benzo [ 1, 4]

di oxi n- 21-Z7-Baapzemaﬂfqnyl—2,6+d1hydre-benzo[1,4]dioxin—z-ylmethyl)-piperazine;

N-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-guanidine;

7-Benzenesulfonyl-2,3-dihydro-benzo1,4]dioxin-2,2'-spiro-3-pyrrolidine;

N-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-N-methyl-
hydroxylamine;

1-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4] dioxin-2-ylmethyl)-1H-
imidazole;

N-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-acetamide;

2-(3-Methylaminomethyl-2,3-dihydro-benzo[ 1,4]dioxine-6-sulfonyl)-
benzonitrile;

1-(7-Benzenesulfonyl-2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-pyrrolidin-
3-ol; :
3-(3-Methylaminomethyl-2,3-dihydro-benzo[ 1,4]dioxine-6-sulfonyl)-

benzonitrile;



N- (7- Benzenesul f onyl - 2, 3-di hydr o- benzo [ 1, 4]

di oxi n- 2-yl net hyl ) - N-net hyl - hydr oxyl am ne;
waz2qFABenzenesul f onyl - 2, 3-di hydr o-benzo [ 1, 4] PCT/EP2005/004479

di oxi n-2-yl nethyl)-1H i m dazol e; 30

N- (7- Benzenesul f onyl - 2, 3-di hy‘cﬁ76- benzo [ 1, 4]

di oxi n- 2.yl net hyl ) - .
2|- ?él r@tﬂ@%ﬂ%ﬂ@ﬂ%?& %SM-@&}Y&:%-Q%[f,4]ldggfn-2-ylmethy1)-
xﬂétﬁgli-&%'ir@';sm fonyl)- benzonitrile;
31- I- S)) éﬁ?%%%g%ﬁ?%ﬁ#& I r%/?: re%:zg[ﬁ?ﬁgiggdn}%ﬂmethyl)—urea;
3-(3- Met ﬂgydsaﬁe'na&{@ﬁlmﬂyi-%,s%iﬁ' J})b$éﬁz€\[%mg@ioﬁdn12— 1)-ethyl]-methyl-

di oxi ne-6-sul fonyl)- benzonitrile; 005/ 105776
5  aREWSEPZDOS/ 004479 - 67
( 7- Benzepegy ilfo: Yeli KRy AdRRBZE-yI)-dthfl] -methyl-
di oxi n- Znye/(lsi rur%({nlgf}?/é)&ﬂ?or{g%i %5 J-hiz;?)n('h%el;% Hig w)-dil Y
afminBenzenesul f onyl - 2, 3-di hydro-benzo [ 1, 4]
di oxi n-2-yl met hyl ) - ur ea;
[ 2- (6-Benzenesul fonyl - 2, 3-di hydr o- benzo 1, 4]
271 oxi n- 2A phyrneaceniidal corepasition GOMPTSHE; anmf%gctlve amount of the

o SPORTHEEIEHS Ry hor At DOt b i

phar maceuti cal conposition conprising an effective

unt t Eub%l ' i ion

%T? h a ggﬁergn}g‘ccgéﬁogggpél%g%g gfpt)? abl er{pcc;laf_rchﬂgf??%? ftﬁ;sfgheo]f)reparatm
af aonegicamehtfocweatingg centralmervone systene tisass stateip azpbjee
the preparation of a nedicanent for treating a
central nervous system di sease state in a subject. 15

15 29. The Theuwfbf Clam?828hernincthe idiseash etatti is sshestedsfremepsydhoses,
sel ected.from ' ] I G :
PR BT R3S AL A RS EmclIRY fisordars, atention
ddficerdisovder, Bakinson’s disease,caryotioghiclatemh sderdsis ddaheimer’s disease,

otr .c_Later SC S| zhei ner' s di sease,
%gg&pﬁag{%gi&sgr%%rggpgguﬁmg{no% ﬁﬁ&?ﬁal@hgt on's di sease. 20
30. Use of a conpound according to any one of clains 1
0 26 foy, t reparation, of a ' f .
20 %Q* eat i ngbfé\e ‘gheas%ﬂf&%’ ngiac‘fqﬁgméatlgf?glg% 5efs:gél ﬁltgll t? ?gg?r tll.lﬁpffpamuon
sfubinedicamait fodtreatinguaatitdrder afshagmstrpinbestinaltact inad subgect.
her ei nbef ore.

31. The invention as described and claimed hereinbefore.



