WO 2006/ 037481 PCT/ EP2005/ 010238 -1 Benzoxazi ne and
Qui noxal i ne Derivatives and Uses This invention
WO edoah&=™st 0 substituted benzoxazi ne and qui noxedT/BE2005/010238
compounds of formula l: R)m2_p YR OAS Y-k R3
Ar" NiX 14 R 1; or pharmaceutically acceptable salts
thereof, 5 wherein: Ar is aryl, Xis -CH2- or CCQ Y
is O or NRa wherein Ra is hydrogen or alkyl; kis 1
or 2; 10 msfromo3; each Rl is independently hal o,
al kyl, hal oal kyl, heteroal kyl, al koxy, cyano - S(Oq

Rb, -C(=0-NR X :

-C(=0 - Rf, wher
each mdependently i s hydrogen or aI kyI and Rf is ‘
hydr 0gefy;s inddigh reldbdtd )a(l.‘fbSQ{utJaMﬁMane]a%Rggm%Qnggorﬁﬁﬁjﬁds of
|ndependently I's hydrogen or al kyl
tog@F‘ﬁéP-wth t he carbon atomto whi ch they are
attached may form a carbocycli |ng of four to six
menbers; R7 1 Z- N, Re P "?s a ggeup of the
formula RZ is a bond, Cﬁ%) Y -;3 20 nis
fromOto 4; pisOori; kR

X
l’ R ri]/
4
R 5
or pharmaceutically acceptable salts thereof,
5 wherein:
Ar is aryl,

X is -CH3- or C=0;
Y is O or NR® wherein R? is hydrogen or alkyl;
kislor?2;
10 m is from 0 to 3;

each R! is independently halo, alkyl, haloalkyl, heteroalkyl, aikoxy, cyano, —
$(0)q—R®, -C(=0)-NRR%, ~S0,~NRR%, -N(R®)-C(=0)-R’, or ~C(=0)-R’, where q is
from 0 to 2, R® R%, R? and R® each independently is hydrogen or alkyl, and R is hydrogen,
alkyl, alkoxy or hydroxy;

15 _ R? and R® each independently is hydrogen or alkyl, or R* and R’ together with
the carbon atom to which they are attached may form a carbocyclic ring of four to six
members;

R7
I
}{ZW N\R8
a. RSR°
R" is a group of the formula ;
Z is a bond, —(C=0)-, or -S0,-;
20 nis from 0 to 4;

pisOorl;
R® and R® each independently is hydrogen or alkyl; and
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R5 and R6 each independently is hydrogen or al kyl; and
WD 2006/ 037481 PCT/ EP2005/ 010238 -2 R7 and R8 each

wo pepemsient |y i s hydrogen, al kyl, -(C=NR9)- NRRT/EP2005/010238

(CH2) 2-NRhR wherein R9, Rh apd R each independently

iI's hydrogen or alkyl, or R7 and R8 together with the

nitr Ogewtaﬂd\w'e%h fntigy en@ERTA h?&xlag@h , By, L@@HNag)thRl or -

five or SIX mbered ri.ng that opti nall(iwlncluk)a

Ed®)1- i\@nﬁlwhﬁéﬁlérpéa@o%ds%leé@’t‘@éeﬂepéﬁ‘? 18 Ry Gogensorgy ’rorR and
NS caheRwnapd rﬂ@oé&l&@%ﬁ&h v\%ﬁ‘re‘%&@cﬂéﬁ iy R aFt’gur, five or six-

toggther Wwth the atons to hey are attached
mnylbmrimna thzittngvtl@flalmefluti@f agy addifomgbhderogtomygglqctegfrom O, N and

ohanhe tﬁg&ﬁ&%ﬂ@gﬁ@oﬁﬁ laha rE tﬂ@greﬁﬁfr wﬁﬂpthe atoms to which
assocl ate conposi ti ons use thereof for the

epprratethed rofy fermiacmeffeuRdXTeeRBYS of preparation
zlsrl@é'lleag harngzn: ut‘?&ilz Q%pﬁfvle%al@tﬂ@ﬁﬁViﬂd’ﬂgwt%c&xli‘pwaorﬁsuse

ul at or neurotransmtter in the brain
@meeeoﬁrémtbq pr¢phtion gﬁmadmm@retﬁ apd meghadsdpreparipp éléereof

ter ngs_ﬁg? Egase rWnﬁﬁamiﬂg%S 154, mgo}_%duﬁt

and on a ‘high level "of 5- recegﬂ
neRAramsmitier inrthe brain aremaedissedhrapgh ze@urphgﬁo TBED |.fp|r31hes termed

£ QELPEONTIRY (PHRY. 814, 50HEs] NHTEERAS ROFOPYas@6h a high level of 5-

treatment of central nerve system disorders,

I n
kié"ﬁtrre@ptcm rmRISA [t byeine ey boca th &L Urbihe St AT eReptor may play a
Hﬁﬂﬂg@ pathoh ﬁggﬁéﬁ tﬂ]gﬁjtﬁ{yh't bf &ﬂtr@ﬁm‘?@é %@t’eh@hﬁ&dkﬁ efrybar'tleular, 5-

nt of certain ders such
HaRkdckestve aaddi- Hdaselectivg hgmdgth@vﬁ b,eeml@@a@éd as a@f@faﬂy useful in the

gﬁﬁ%ﬁf‘ bpcrértam § AHERIESRIR Qs Pﬁﬁﬁfﬁ&? § Qﬁeasg Rl RSYon’s disease,

sessive co sive disorders, di sor der s,
aigetai depressibrireinie depyessione Ayshqsen ﬁaﬂ@émhsesawe compulsive

ﬁ(gtﬁfe}é ¥ od MNIPIA, mlgfaﬁfepAg:'hé%egg l35sease @6CHaAGe AR g@g’n?tlve

as ahor exi a, Ima an obesi t y, pani C attack S,
adeartohy s Fleep disardensi feedinie fiserdersiygerseaniorexia, pulimizngepbesity, panic

g%gzagsgfshe ertérm&n%ﬁh? h &Qctﬂt? Qfsgﬁ{er (&@@D), attention deficit

rug abuSe such’as cocal ne, "et hanol
discwter D Bhdvithssmrd dicaz dpigebyse sichiy epshinensthanchrricatinggnd

gérﬁ%ﬁ%@é{% %S&Bﬁh%%g?\é\% (gzi,lsctpal@@}hexh a?s%@ﬁteﬁ%ldp 1neh%‘3Qma and/or

I'njur Such compounds are al so
b«qdeomv such as bydrocehalusn Su¢hecomparmdseretalsfexpegiedaiorbe of use in the

e?xé B c%?tg rpgaalstée %stlgéls(@hdrﬁﬁ (ﬁdérlé gﬁlchaa% fle&ﬁ)tn' p&ﬁlfel \c]hsorder

I'sor or exa
S’dmﬁonammPle Bxlp. ROﬂhetral J. ﬂgmna%§XPpB@@s 12%26&4&% 1403-14120,

b 0 1 143

?58 %@y e§é1 ll\f%] el ar aCOI IY%3 4Er§%e?gi}r\gmss SSI gn
meﬁqtrammlsiwﬁ, 19é>ﬁd1 lAl SJ ancsl‘\el §heighe et &), Serogurinily Riesearad Alert,
iﬁgsd?eg EISI’I' g 1997, 2(3), 115-8. \While sone 5-HT6

YR -fodul at ors have been di scl osed, there
cont i\/‘ﬂubscorrieﬁ He&6and &ddT? Ao malohpor hdse ldentdissloseds Sefreibontinues

lati t he HT6 r )
I\;c?%ee?){)%e;cji £t &d or c (%Lhndsﬁhtarenl%/se ?06?]1[10 Jlﬁ%&st}ds | g—és maf%tor the 5
1HiT2Ap1ree¢1mam ngbd;the af orenent i oned

The invention also provides methods for preparing the aforementioned

compounds. The subject methods may comprise, in certain embodiments:

reacting a compound of the formula d

1
o R)m o R?
ol EFFP
AN k
/S
Ar N
H



conmpounds. The subject nethods may conprise, in

certain enbodi nents: reacting a conpound of the
wooosmsasd O R )mR2 O S Ofk R3  Ar N H d, p0NDIEP2005/010238

2006/ 037481 PCT/ EP2005/010238.3-3 wherein k, in, Ar,

Rl1, R2 and R3 are as defined herein, wth an

al kyvlll?etrélﬂgt f"hgﬁPtRloRZ iﬁm&@a@de@ngéhg@m L Le wherein
n, p, RS are as defined herein, and L is a

con\ﬁélifhfﬁb#lﬂ’laﬂn&aﬂieﬂb‘)fgf EﬁblaCS as defined her ei nafter,
such as for exanple halo or tosyl:.sto provide a
conpound of formula f OR ) ROR3 O 111 :fk Ar
NO) n RSRsf; and reacti I_c:orrpound of formula
f with an anine HNR7R8 wherein R7 and R8 are as

(Ij?i]; Insiv ed I;laenr, % }g’ anf ? ddeﬁlpgﬁ%ﬁ‘%%%g 9%&) % 151;\11? crowerﬁi(gxageaving group
5 as defined hereinafter, such as for example halo or tosyl;

to provide a compound of formula f

1
o Ry R
3
N jﬁ/k*R
s
Ar/ N

)

6 L
R f; and

reacting the compound of formula f with an amine HNR’R® wherein R” and R® are

as defined herein, to yield a compound of formula g

wéw

10 g
The method may further comprise reducing the compound g to provide a

compound of formula h

> 0
\
[¢ Junnd
m_n
3
z o)
meUN

7
g/ R

The invention further provides compositions comprising compounds of formula I,
15 and the use of the compounds of formula I according to the invention for the preparation

of medicaments for treating the aforementioned diseases.
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R' 10 R The nethod may further conprise reducing the
conpound g to provide a conpound of fornula h OR )m

WhR2006B@K R3 Ar /S "™ N RYp Rs Rs/N, R7 h. TheCT/EP2005/010238

i nvention further provides conpositions conprising
conmpounds of fornmula I, 15 and the use of the

corrmqiéng%n@lfonfp%\rmés%ubstﬁﬁ@ar diddinbRe ESBpdUNERMséRMtdOr
the preparation of medi carrents for treatlng the

QMROSHAORS; Ush Eerent &é%grepmugo@émém@fnts and methods of
R 0 AR{ QOB ecifié erhBSAInRBIThE A eREGY bR es piperazinyl-

substituted qui nolinone conpounds, associ ated
substBtsdiquarainons eompeslsnd gssopRted mhaparErtien cgppositions, and

ﬁ@%é}@dﬁ&t the %E’&)afgﬁoﬂ%%&ﬁcarﬁéh?ﬁﬁéﬁi 1r0fRe H@%I?éﬁft of deitral nervous
SpECl di'fnents the invention pr ovi des

systpar 52‘? Si;dpsea%m gasupd@desnalimct Aserdessonpounds and

as s ogj ?ﬁlﬁ@aﬁ&%" ARG i CBL 1 SAPPAS '1ﬁd0915‘§rate§ Mdretn Hysffeference in their
thereof for the preparation of medi canents useful in

qfygetyr eat ment of central nervous system ( CNS)
di segges cﬁHQw@s@%ﬁ[é@ﬂ me%ltldvﬂﬁé térfrﬁcifsecginstﬁfs% icatfdn! including the

publ i cations cited in this discl osure are incorporated
enBratopyandalamenese ihs defiitons sives boy. npe e noted that, as used

gttﬂggﬁ%ﬁi%at‘%naz{rmhe P{ﬁenfdgcli LI D ehd G TBar S 2P, taﬁ"’sand “the”

Application, 1nclud he to speC|f|cat|on and
l@lsladﬁﬁlurﬂav%remﬁﬁenﬂ@sﬁ Fhﬁ qonéss clgarliediclatas othervise.nust  be

not e ) t
appeg\c%fogﬁg rgﬁssﬂa%f%énﬁgpﬁggﬁaatr%ﬂﬁﬁéﬁg ﬂggkgﬂtmnm% compound or

I'etifrPéOYSltiencl ude plural referents unless the context

cl eargyy,d % 594 @8 M@gl%ﬁﬁrear $H999h Hed ssﬁia%@h,t&o@arbon moiety,
conpound t enhances the activity of anot

@@ﬁip@@ngldy of qaél@(émr&hyglm@n ag@ms, ,h]a}@lg frontgrpﬁstotmélve carbon atoms.
VRW%Y AGPLefelsNER o EIIS%BQ]F Sf‘@% t%%?Ma?BcﬁfjatQﬁﬁg "(Pé3 af:? @halkyl").

noi ety, consi sti ng carpon an

Btaormdes dfalkiyhgrotpoimclode bug atwmt\h@lteértbornetévlé ﬁ%lyl prqpahmoprowl
[1] |

1%%1 sercq;u?};lsteftoo@ ?alkrjf?q pPe Q}Ef; %1 xodec loaas§«l'f<e§1 aggfogggglch are

1m@1ﬁeai]e' ill ypatedrhey th@ﬁxalrrn,:rm ed to, methyl, ethyl,

propy, )f*lkylér?eﬁ x5 fﬂyL hnedr%%%&i dw?l@ﬁt }g}ﬂtr&%afbc;nexraﬁlc?llgf%ke to six

pent octyl, decy as those
wemb@rhatgms or a branched saturated d1va1ent hydrocarbon radical of three to six carbon

atoms, e.g., methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene,
butylene, pentylene, as well as those which are specifically illustrated by the examples.

"Alkenylene" means a linear unsaturated divalent hydrocarbon radical of two to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six carbon
atoms, e.g., ethenylene (-CH=CH-), 2,2-dimethylethenylene, propenylene,
2-methylpropenylene, butenylene, pentenylene, as well as those which are specifically
illustrated by the examples.

“Alkoxy” means a moiety of the formula —OR, wherein R is an alkyl moiety as
defined herein. Examples of alkoxy moieties include, but are not limited to, methoxy,
ethoxy, isopropoxy, as well as those which are specifically illustrated by the examples.

“Antagonist” refers to a compound that diminishes or prevents the action of
another compound or receptor site.

“Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a
mono-, bi- or tricyclic aromatic ring. The aryl group can be optionally substituted as

defined herein. Examples of aryl moieties include, but are not limited to, phenyl,
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20 specifically illustrated by the exanpl es.
"Al kyl ene” neans a |inear saturated dival ent

whyasosasbon radi cal of one to six carbon at oPEI/BP2085/010238

branched saturated dival ent hygdrocarbon radical of
three to six carbon atons, e.g., nethylene, ethylene,

réggﬂ'ﬁﬂe 'ﬁﬁmylhﬁh? ﬁ}%ﬁ%mh%omdr@m maer{wtdamamngpxhﬁaﬁ/l

ne, pent ene,

@@é}@bﬁmmlplymy m%b)rlmeéwhswlt ﬁélr@sémhsmésdlpb@ylsulﬁd\/l
dhékl;cf!ﬁ mﬂ gﬁé@gscﬁar!)ﬁﬂ%@ﬁyl URsaddb ?Ij bEhRhBRY1, benzodioxylyl,

car of two tO SI X bon atons’ or a
tsnaopymany], sb&nmxamﬂl BenzaKazitonY &ﬁ@@@m&dlmﬁm@a@plmramﬂ

ﬁeﬁ%g&dﬁl@ b%ﬁ{cjgﬁ&lp Pmnet% Bnedi&hPEAY) ee@ﬁylenedloxyphenyl as

etheny! ene, openyl ene,

vzellrp@tthgqepvmm spasiica suﬂléﬁyaltéd]byt ehteplgs, erm@udlag pewsially
ﬁ%ﬁaﬁd%g%%HX%ﬁﬁe§£?C|flCally illustrated by the

means a noiety of the formula

OR Axplendi medRs |a§h@¥r>naHWradm®i @hgrealsaryldéaq dediged bergim "Arylene”
k L&t Cc
ﬁﬁﬁﬁ?gégﬁ eQimﬁlEt nﬁegat h%)% 95]’3 E gegg?(%/,z&brh%nagrﬁei 1,3- phenylene

addds@pmnmeac‘@estp@bﬂ)iwmah My ibe ppg@maéb'e@bs@yuﬁeﬁ gs defined herein.
exam&r@%lkgl” 204 2904 Bt whircﬁfn%rgsbt ehRedin ?&%g@%l} hidan a radical

di m ni or prev nts t ion o er conpound
or r-&&Rpwhered’ isan dlylentrgyoup sk sis an poh erealpes degned hegein; e.g.,

S50y L5 SRR RSt
petificlalillystataddyyitheeemdbes arcj@falrrn?é@ Qferyialkv Exanpl es of

oo R S SRS S I o DA

neghCydbeikyl can ppgnaaﬁyﬂqey;ubstﬁm@é m@t}hﬁne of eeA y1|1bst1tuents, wherein

BEFk oy Ry B Mo
nillophadhy;ldimuiof, gn@h&yhnph@nyﬂqssg@pqu spdeifigdlly indicated. Examples of
%H)% 81 ﬁ%f%ﬂ?{ in 1'889 0% Yt ﬁﬂfflhnBQQQ5 )C(’cgﬂgﬁ%ﬁﬁ ctyclobutyl, cyclopentyl,

enzo ran enzoxa2| enzo
behb@pﬂ,mclahq:myll, andotbr i]bpup@u@lzxg pyxltlallﬁ unsaturated derivatives thereof

Rrrlgﬁ ﬁa§?y)e/c gl(én YQ#I?‘R/%%%}@? TQJ Y which alie spec1ﬁca\%\1g Iﬂ}ustrated by

enedi oxypheny
theesanpli.ch are speC|f|caIIy illustrated by the

exan%&%ﬁdal@ﬁﬁhg%g%sa%mﬁlclf¥he Ay dLRagne 3@6 Ihere R’ 1sr aq(ylene and

derivative ene” neans a
édmydbMMﬁeséﬂhmddyhnms as defined herein. A«ylene

I ncl, Steroa %ﬁ E%ﬁeny l%&ll%ﬁ § eahelaeﬂgwﬂareﬁl odne, two-or three

pheny ehe’ n I ene

Hydtogimenyhe hevertesm eepﬂacvde Wjth,a ¢ $t¢henmlyddpendmtﬂ|y@da¢tt@/from the
;?r%?lgt hﬁﬁlllsttﬁ%mzsogﬁ Nﬁelg‘égr?cf G (‘?«‘fl‘%l‘eaﬂ i@flb infd éii from O to 2), with

Sed angeabl
ﬁmdnndaﬂstanamgkthmbt BOIRQOf @taahmankq,fltbmbetglogl& Iadtﬁalethrgugh a

&ﬁbc% ?‘J"Fﬁ («%%Peg?gsﬁ ?&{1&2% *A‘E‘ﬂe 1;2,'1 GrelBalk ? %}%Yc{alkylalkyl R® and R¢
welnhd@snddm(dg@f mhcohhfarherdrosgpgmcfh dh‘j'lj gycioa lspr g}{cmll@galkyl and
%vﬁgn & Xsadmld ?s%ﬂgc?geg,xﬁfm, c%féloglfkyl‘?[)y i}@iolﬁﬁgy}alkyl, and whennis1or2, 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,

aminosulfonylethyl, aminosulfonylpropyl, methylaminosulfonylmethyl,
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15 "Cycl oal kyl" neans a saturated carbocyclic noiety
consi sting of nono- or bicyclic rings. Cycloal kyl can

wWopiokosrl y be substituted with one or nore  PCT/EP2005/010238

substituents, wherein each supstituent is
i ndependent |y hydroxy, alkyl, al koxy, halo, hanaIkyI

AP RSB s B LA 85
sqpy@ﬁcaéllykliustratﬂdén’lﬂegeﬁamlfﬁde but are not linmted to,
CyCI L QB IBXaglls QQH(BI?'ACKCIF&%Q Ib?ﬁ@f@lm ﬁ%nox%@en? yﬁﬂ@ 6810 12 ring

cyclo eptyl’, i ncl’'uding partia
aomahaving etdesd;e pig/pMalS ring epriginingemdh tvs oa:yhﬂeg heg &pfgroatoms

s%?/ ?1!68 @1%'91% br §Sthg\'reérxllalﬁl§1rg'ﬁ%g§ e‘ﬁ% § flt]? Pr?elcdrfcfef"s@clﬂdffng that

ust exa
the ana@m}ermpom ef ﬂl@h@tﬂrwrylﬁzadlml wi epe aﬁ?arq’rsatm Hyd- elhe heteroaryl

1:11E€Ena§ be étlclgri/a?lkelggﬁéﬂgﬁc?g %%FE@E ei?le plgggfl hete éo%rgl m01etles
mhlede,lbmlt ame}otﬂmmtedrto,tlhn@a;o yh Wa@@é,nsgqam{gl ﬁaaz@lybe@mhlazolyl

?xa a%%lﬁld t}\l%&gzo lidéﬁ 12}’1 ucﬁﬂ:hgl' Qg%ggpgﬁr&%lﬁpﬁ%f 3411949)71 pyranyl,

pYS{d®, PRddwh @mdazyll pyxamlyl mneg@s’l pyromridyl, tq@u@ﬂmykmsp@umohnyl

L he%tﬁjlégi lff%](z )?1 %ﬂ&%ﬁ@%ﬂ% bQIm &a@ggglggﬁzo%aztogﬁ

lf@zosxakiyadoltybbmzo&uyzto,lyldjdnyd)thmdwblahﬂ)kxyz]opymmyl 1ndoly1 isoindolyl,

C

eac k Lqé}ngég?nﬁ}qlrﬁyl gﬁkn% (ﬁmgp gﬁ&%pg%?f Ll%}?l‘ﬁflyrldlnyl

p:tynthmal kg/dba;tdlg.l] qzelanyjl diabepnyd, acgdmyl aﬁzdi the hhy,dndg@lng partially
clo cycl oal kyl al kyl , and when n is 1

r‘@%""“ﬁaﬁﬁ d.efc}@%f PRy h,epécr%gm oal kyl, cycl oal kyl al kyl

ani ntleteoytybavie meam)znd)lablklyﬂ heehirnaryl mdica \alhdtyllnémqu@aryl is as

5 %rég %Epefﬁat "I—Ye%et‘rﬁ lg'elala%gec %go%'allgwbsé{u%ecpﬁtdehhga L &Gin.

oxye
‘Hdm@aqkqnd‘ iriayxzﬂnesa i(;maxampleemkiylylenz,, [+ ohhidingtanxyqsrvegyab those which

: feﬁl—)‘%‘(’d%cag’%/%s%gtfgw&f eﬁ%alp%ég;ml(yggt %lyl propyl, 2-

am noked ﬂeyrhs “lﬁ}ldmwo]mabgym whidmehdyytesuskd mtydCbartgfhbly, refer to a

am nosu am no ul fonyl et hyl ,
%\U:ESH%lSn{ éuoﬁx1 Cprpr’f(gﬁylffo f)ﬁlol ém nosul f onyl met hyl ,. WD
20067 KDé’iaABﬁl” B@iﬁﬁ?ﬁﬂ@Sﬂ&iﬁﬁa&Srem B which one or more hydrogen has been

Dl PRy S ARG Mo SR REPHLI P PR AL
b@Hﬁ(ﬁE exXHpPChsperfliabakpde gl —Cﬁéamd thefisaocyclic or
EIaSIy éthorg?qovrfalfngﬂtéxlegﬁg zllns; %uraped r1 tvgig%%lg alh ﬂgst 0?1% 91% atom is N,
NiH stk %kyrl am@th@etmammtgmmg at5m$ éd)racaredkﬂﬁwgrhﬂppo or S
LES e‘ﬁ gro&sl,rc g” ] n at 0 a?%éﬁ%u%te%%ltonﬂtt}; Q?n?ﬁmg of one to three
Hege [mrgdratn@a)mtwwolr thrbeorcﬁouahetanoatmm (chedendronT hirogen,
n e}ggla gg rLﬁélrré r’h‘? ﬁﬁicgrl % Irrﬁag%l loétlgﬁl%?@tr%lgéé{tt?%g 3% defined herein.
Exarhpideof Ha:tﬁroarrchyl moieties mictuded, thus are nntdilazitﬂdyb; pipsradioflypiperazinyl,
bﬁﬁ%)g(glngl % ny taQe ?nzyz, pr’ fo[l1|’chsnt%1 Eg%?/?ll’léﬂé hz o?ﬁ%lhﬂér rM1|dazohd1nyl
Ynldlpﬁepgtﬁdazﬁmrf @yuyﬂmdlpylr anaydljdinyl, isoxazolidinyl, morphohnyl
thiazolidinyl, isothiazolidinyl, quinuclidinyl, quinolinyl, isoquinolinyl, benzimidazolyl,
thiadiazolylidinyl, benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl,
dihydropyranyl, tetrahydropyranyl, thiamorpholinyl, thiamorpholinylsulfoxide,

thiamorpholinylsulfone, dihydroquinolinyl, dihydrisoquinolinyl, tetrahydroquinolinyl,
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1o pyridyl, pyridinyl, pyridazyl, pyrrolyl, pyrazolyl,

pyrimdyl, quinolinyl, isoquinolinyl, benzofuryl,
whenzgosasophenyl , benzot hi opyranyl, benzi m dazetykP2005/010238

benzooxazol yl, benzooxadi azol ¥, benzot hi azolyl,

benzot hi adi azol yl , benzopyranyl, indolyl, isoindolyl,

t%frhl%@is&;um&ﬁﬂy@%b WHI as HokQKRA 'afB/slpeqﬁé%ﬂl'yriH'l!lstrated by the examples,
qui nazolin qui nol j zi nyl, napht hyri di nyl ,

ipeledingipayia )flyelaﬁaé\arzﬁ%ﬂdyderwatz‘@p. theypeof. di azepi nyl ,
acr I dﬂﬁélnal AL iGted Kehen! 3Ed OO BRI 'I'a)fyl'15arylene phenyl",
dr ogenat ed derJvatlves t her eof . Fbteroarylene
amdeng" dhetaraant’, heteerasdend or hetiersy lylernedns apepybrasgess phenyl,
ﬂ»h%n ne ql%{elrgh‘?gsﬂﬁ&%hﬂdene F@I%E&@E%ly‘?%whﬂ?Mp%aﬂy substituted

opt onal tituted_ as defined "herein.

mdﬂte@d@atby\lv@lm ene forfepyddstituents, preferghlizong Wd@l%ﬁpbﬁguents selected
| , e
R AL 005 BB PR ARARE) MUK RS iy o
hyhigtp)gr, alg;ﬁgy, A G Q@ﬁamlr\@hm@ﬁorpélsqug@ngs@dalkylammo, haloalkyl,
t,
mﬁ, K s%Qﬂkyl é@ﬁg{m&@ TS5 hz&tb?&h HSY ﬁhEh*l%E Bhenylaliy), -

or 10

«& Rﬁ)edcﬂé}lieﬁwhermn Wdhteéﬁeff@’ﬂ Orre PeR sk Bges lnﬁb@@e%@ﬂ

haodianelh Aet faen et o oy Sy ISR Phohi o

Wn{ye p%f)oé’il kot Q:G)NR@EBXWh&@% ik Qx?nltéé@? frofP0 to 5, R’ and R” are

cycloanlno neans a saturated ring wherein at

in@%&nd@ hyd?8g Al R MKyE ahl RalkY ‘R'b e, 3h &Spen @8yl ach other,

i nin rlng atonms.forman al ylene gr.oup.
0a

hydspgangelfid gicoalkh secloplalenl atheny! @ ahspdelédl moi et y,

C on S‘*L%E%H% Rfup®RRahOrhe Ef@\ﬁ) with B8Smed REOERREAG My 6eiated with
or t ?ee or four Neteroatons (chgsen from

lrﬁ iR SYEgRic OrgRR@RMETTYs 1§-f 4 StomierpiaR displagrablplundprgbstitution
f@ytl(gﬁco%mtio‘?l@ ahkéﬁqﬁ%léa@ﬂ{g%qo% idalined: Berek Nmifa to, halogen,

anmpl e het'erocyclyl noieties incl'ude, but are not
qalkamq— ot axtybenespﬂf'ggylpw, aydh aspneshanesulignyloxy, ethanesulfonyloxy,
%sé.ﬁggﬂg?pﬁ%'eﬂéﬁh}forﬁag? H)\Qlloxfﬁflé}n @lglglg%&w d1halophoeph1noyloxy,
mqr@ﬂhwbsnw?d razylayy, ISOBycrnthxm yloxy.on é&eﬁlaﬁ #hagg phich are
ép%QeF@a 1119§t1‘31¥4d’by'¥ﬁ£ phaliiay! . thiazolidinyl,

I'sot hi azol'i di nyl", quin cI|d|nyI qui nol i nyl,
i soq LMﬁé‘lﬂﬁ'iw | meprsrznpleads 81ay interagtsiva ataeiey Thi imgaractions

B%Pu%i@tﬂﬂt%?@ﬁdtq nﬂyeld 'to ba%@ﬁﬁ@%g{ J)Il’lldﬂ Qﬁ[é{ theqik@ygrd@ﬁﬂé‘&’ﬁerem

tetrahy r of ury 35 dropyranyl, tetrahydrop granyl

t hi arfpitnsl] ety 0ptlt>mﬁllanﬁrephbﬂhuahshle§u1pa°eést¢rabr escribed event or

(E'th ARLRE Ay Bk AT RR Sl IDEh R0 AR RYbn includes instances where
rlsqu|noI|nyI, t et rahydroqui nol i nyl, WD

Q@@Wru@mggum@m@mwsmd gBBgces1z which it does not.

tetr %x%f f&qu hfaghd enl?l dmea«?e &ﬁidlmﬁﬁ sm?@@n Vil A8 .

specj fica I'lustrate he exa i ncl udin

part | Ialent;wrmgcaiobaem «d w@rq S@buenf\/ emean hesgivent ©OpRaTh

§&R§ﬁ6rts%@l@e pea%%%eﬂ%@ﬁsdr%e@%?@&i ghdtR t%rteerthaihYlludmg for

aryl ene’ phenyl ene heteroaryl
permarle é?ﬁwe@ﬂewbllene, restemiraly ety drofaans Nal-dimpfhylformamide,

E\ﬂbﬂo@% RARRA¥ e chiti RS WHERS mASHR! @@Ri¥toethane, dlethyl ether, ethyl
eteroaryl ene, or heterocyclyl which is optionally
sk jaEqipRY methyl ethyl ketone, methanol ethanol, propanol, isopropanol, tert-

butanol, dioxane, pyridine, and the like. Unless specified to the contrary, the solvents
used in the reactions of the present invention are inert solvents.
“Pharmaceutically acceptable” means that which is useful in preparing a

pharmaceutical composition that is generally safe, non-toxic, and neither biologically nor
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i ndependently with one to four substituents,
preferably one or two substituents selected from

wa@bdogh3748ycl oal kyl , cycl oal kyl al kyl , het er oal kpdT/EP2005/010238

hydroxyal kyl, halo, nitro, cyapo, hydroxy, alkoxy,
am no, acyl am no, nono-al kyl am no, di-al kyl am no,
cﬁﬁ%% e Klesi aEfél DAL KGN Yes R IBESAL 56&3 tab% \(e‘f\é?ﬁfaﬁy Bl as
rogen, X phenyl or phenyl al ﬁ
}(@RDFP Oﬁ(DIRC:(\Mﬁ@re nis an integer from0t05 R
and « h IS
nydr opaa e dRpSRBREl “iS%fF‘E%‘%‘k@‘yﬁ"s*“‘ﬁsysflt@é‘ﬁ%%l
Prarmpdeatigdlll akgdp}ablq» psd @R){ Retgin, emheRbogsats shedesired an
tly
;ﬂﬁgﬁgc%rl?g wgztwy%féle ﬁren@@s*mgoum gsruéh@glgsggggggem Ly of
each ot heid addhy@rsg@@f@rmgd kquh inesgenio aq:lklyg;uch as hydrochloric acid,
¢y chiaAkdbtbaldyd, sRRGRYAC AR 2] Ao glkoncla%d LeaYidke; or
ar ouB ™ Taand group w'th t conventional ly
as s oiratddithiorganiq atads mu@yﬁtah@tq a@ldobgrm@nesuhfﬁ@lmaslﬂr Renzoic,
%ﬂo?shﬁg}ut@ fedl BHEXaq EPhat& ?H{)ﬁc UpdefunsiRStidt BhtSptonic
r eact I'on con

i ons es of [eaving groups
i nclagdle glubonic acid, glotarmi¢ mngsb'wbc a%lhaémynalﬁitklaﬁ@d ?or
ar I C f
B N e
t os ythandelic aeid, mhuhengsukfmc addhall@ph@@q@%%@whéba}enez‘dfomc ac1d
opt 'pqg OEIYC aStHP ?éf gﬁg a%ﬂd i Q%CY taljta?r‘?cpefcﬁ)cp,y %v){?nesulfomc acid,
acyl‘o are speciftica
il Ltsmah)édebya«tl&,@néxmrbkeegr 'Mbdul at or" neans a
nol ecul e A . : .
i nt er act f\%%@trmie%g?l% 13%1 §%mctpl?ot%n:§)%sgﬁ 1%ttﬁggarterét’ compound either is
agomesla;eddm ?alg]lehl i, e.gnah tlkdi netebionaan allflinsedrthéemion an
d Al&l@ﬁl&lm Wn; 09 p&drg@%{es ¥\71thr5§%? i DG 1n¥)%n§lbg§ee gg@e?‘;zlb‘fe
escCr | event Ci rcunst a ce may need
oc c uergarain Hasehaiclude diaflemotinpng.ethanelimide N inmsdgloesmine,
e et RS B0 troRo il U B LANERO SR BOh RS ERESinclude

sease

d| s eds®@jnwo hpdioixsle, airylnptlmdqoxei‘e p%dssm bwﬂTOdelerﬁ@ldtum carbonate -
or gani . "inert solvent” nmeans the solvent

i's néfr:stoagu%ﬁ?&mﬁe conditions of the reaction being _
d es cTheb;adfelrnd pbajraretiiaily atveptabletshlts a’rﬂ thewditnigried frogpacetic

e e . . .
(? rf&ﬁrd& {I&r%glﬁ u'{]gﬂ g:ar& glg%{fr%ﬁ &id, 0 a]le1c acfld Iphosphorlc
aed, hg/dt:arrceaccch kigri¢ atid,codidin m>lomsmmt wécnem, dne,hmdrr@?@nh@m@
EI et ﬂﬂmlﬁ& IBE rund%%tll%{i 115 g{l AlEren BG € malB Y] ly ?tltcaﬁﬂzble salts
et one, , _propano I sopr opano
inehude sdﬂutraradﬁgtlodlfm(eolva)lOd |cm§ta1 fomonst helyinokehs) exdefiad
SRES) I)ft?lgse}r? %ﬂga&ﬁ%ﬁ the solvents wused in the’
reacf ese | nventi on are inert solvents.
35 ‘eratenmmgmup”ad)ﬂ ‘protecers bl meararke gioap whitthotgleptgvely blocks
Eeelfelélétlve s F 1rneaD Pitﬁgrﬁ%ﬁ) ?gXI %?IH h%g'élhtaﬁ %&?%@flg%{ggg alh be
ca:med/\())l@@@Gﬁ\&BI?atamoﬁm&@&ﬂ@i@zseslte—le tht Ineaning eonventlonally
ass?az?tecﬁ %J%‘?t ﬁirlget:hgt% H’Q:?tﬁst{‘)h %er% ﬁg'&)c!es%esao(‘f(t‘}%mx@ml&orf R:'Iy upon

erinar
the protectlve groups to block 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-
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human pharmaceuti cal use. "Pharmaceutically acceptable
salts" of a conpound neans salts that are

w@basosmeut i cal |y acceptabl e, as defined her ei PCT/BPIN05/010238

that possess the desired 5 phagmacol ogi cal activity of
t he parent conpound. Such salts include: acid addition

rﬁ&iﬁé)?ybf ﬁ;ﬁ%ﬁmm' sYlggyc%oﬁglcgr@ﬁuﬂa%%lypmm and

romc rc a , hitric aci d
thélleqo el atigeni id ﬂlqaardwlhbnqw hew torholsor groppt the srsg @ Femoval

atl}%lfgxsth% 11t}§"tso ﬁﬁ}? rl%ft‘ﬁg 'fﬁlow??f?%?eﬁ&ﬁﬁﬁ' fonic acid,

oni ¢ acl citric acid,
et hé‘ﬁebruteﬁ’bmemsaolle;lt dddiriam forme Frat Cfg}itau@@htéptt spicliongtric or non

ﬁouél'ngrn%{ ucon) Cnt?&f s%ivegg l'goﬁﬁ@ &n@d&h ds GhveC zﬂph&en@? 'tdjtr%p a fixed

't aci anesul T oni C
xhalet racnoaccf soﬂ,vemheheoﬂasandhe m¢talhnamld statelthi formipiga, solvate. If the

J f
sgﬂfre]% lﬁltw%éelr%he Sol{%né Q%%é 1114 dl%'reﬁe,%e% thE MG O8N é?s a@&ih@l tlile solvate

enesultoni c aci I onl ¢ aci

farmeld 1s$ucad>uoholat@dﬁ3cdraueau1teefonn¢eddm tHe cqzmbmlauelm ebond @rhere

aci d t h e

1¥181|§ﬁ%183 %é]%agera%%}égﬁ%&ctﬁe aﬂsgancgs:lg g«te n:th %\%It']er 95ta&1§ 1t? ﬂlotle%ular
taepoHpd, eich hembimstion éping ebld t@ﬁoral ot & momrh,ydmtg an

g: E%‘S Bﬂ]e%”%eafngrr}ian?malg KahbR%, %taﬂ Mm@ n?egns any member of

or “Coof di nat s W ah organi ¢
tha ataganilkia dass mcllkhng,muabbehmdccgan humbas e\s»nflnmh?ud[mmates such as

th ,
gvl?eugﬁlﬁzggso e? r‘g rﬁncgér a%t S orre am&ﬁ?eé\léswgitr?%én%gﬁ @thna% cattle, horses,
hees rgbatbl andiswing domesthasdsals modhud eatshitsad agsi andrents; laboratory

z@%%laﬁ Bhle 35@8%6 c? en sllnsglc dars(r)ﬁI lesﬁc%pghgéﬁg gf.ya%o(ﬁé ﬁger rExamples of
Mmrrmm‘malts nmhideybx&mepbdhh&ect@l bsdanred t%éﬂ@alfhs tefror “wabfect”

%Re et tc rglaql,ara edgr%cﬁl oric acid, sulphuric acid,
efﬁl %Hﬂ?%ﬁ? WRT 8° Haf%i ¢ acid, phosphoric acid,

tar t‘alrhem;&otlchllyeffeatwe aaE]udt” raexdtis lamanmumaséa agmpound that, when
cal ci 2
tfer LT {FitvRfo PAREF o fbast Rt s SDAle, Rt gych reatment
fae clepdisdabeststal The “nhampaniteacaﬁy) bffetive addint? ovill Foydspending on the
sol va ar sta h
é?]é‘?‘}-{lde ggse%sF] étag%ﬁéngggeagefgbe .V%%Yng% {%[ S(’i)lsp%r% é?egtednt%g age and
giativp heaith ofphem&x;etclt rnbye gmwmd foeans atinénigraion, whijedgement of the
sel ectivel. one. actlve
?‘ﬁ?ﬁ &IRE 1¥?}ﬁ5|vet8’8%r5 FhY Uslﬁ) ¢ th ?ﬂh ﬁ%ﬁac al reaction
c an bke @6ms athobedkfinad ab@feé ahd Vidloye ddfinadhbereary” when referring to a

E{?geﬁ{el%ﬁgﬁrt% %rtélg Begic% %he roac{ %e%nfmeonnéfgg% Yeﬁlable as well as preferred,
ﬁi@wp&ferryed aBerrhast prqfermb&efemmfs if s i nvention rely

upon, r ot ctlve grou C active nitrogen
and/ FJI: ?) en %tﬁ%enﬁr efga rﬁease Statqﬁ nCher%gct ants. For

exanpl e, the t(Brpevémingnbe gisetestteni. gnoing thadihical symptoms of
"nitrogen tectln 0 ar.e _used .int I
herei n an&g? (glfééarse f% 10657 ggeg%re lé) ani & Sé‘? gcl}ﬁ}%at%rll %&gg&{%g% or
35 pr ot ectprédigpaaid roode disadse sateg birtndides nodees expeiblkerce or display
reactions dur'{n SHL Het | [procedures.
symptoms olI’the disease state.
(ii) inhibiting the disease state, i.e., arresting the development of the
disease state or its clinical symptoms, or
(iil) relieving the disease state , i.e., causing temporary or permanent
regression of the disease state or its clinical symptoms.

» <K«

The terms “treating”, “contacting” and “reacting” when referring to a chemical

reaction means adding or mixing two or more reagents under appropriate conditions to
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Exenpl ary nitrogen protecting groups include, but are
not limted to, trifluoroacetyl, acetam do, benzyl

w@ Boy/o3aenzyl oxycar bonyl (carbobenzyl oxy, CBZ)PCPERN005/010238

2006/ 037481 PCT/ EP2005/ 010238 1-9
met hoxybenzyl oxycar bonyl , p-nitrobenzyl oxycarbonyl,

pﬁﬁaéﬁgi{% ﬁ&%\‘,&ﬁd]%gydr tﬁﬁ@;}red ﬁﬂﬁiuc{. hesHddt@be I}%ﬁéx’?ﬁ{tﬁg B the

now how to’ choose a group .
reagienofhiclepmodates tagmigdicoredana/oalid qletsyef profiuchmenpelt ggessarily

f i i . "5 " ) nt.. 4

w0 BN FoRE OB ina oY Bl Rap RN ANERIAI DN, there
mawbctnomehoicin@medietss whickerammducedomsheoipotedichalianately
1@acfs?8 ﬂ‘ree%}/mgt(i) t&ﬁﬂe ﬂldfidaf%lﬁdandm?ltﬁé ddsakd r&fuc .O| vent ]
Foleclles Th The crystalline solid state, thus form n% M
a sdhgabeal, tie tdmeenchoirg amd inghigdpplication isbispdpe ALFGNOM

I Sna ate, .. \, [ - I :
4B R b Re TR (3 B B ior PR Rmatic
oot dratieo Fooforyreienee, thed BPAGDI wabdring dfttheypasétionsjof epresentative
lg)eneofafz’ntergzg S%Qsésta&!e%&%e' %&fs@h&@ﬁb A Eforifldl NS 1ts

nor &cul ar state as 5 such conbi nation being abl e

to formone or nore hydrate. 8Subjlect" nmeans mammal s

and non-mammal s. Mammal s mear -' er of the

mamal i a cl ass including, b ot liimted to, humans;

non- human prinmates such asg~ch-m ees and ot her apes

and monkey species; farmaninpls Such as cattle,

horses, sheep, goats, and sw ne; donestic a@ni mal s
suchChémicalibiutiresdbgon haith wadeprepasdabuatISYS Merstni 2l 4ny open

T e R SR oL el B i i
Ddtpréefcd it byl fogb@dWHere HiHig$ cenddrds piegeritiik e strddterettert mo specific
"subj ect” ~does, not denote apr%artbi ul ar .age or SeX - d with the
enFREPHISE fsPRWM D€ S PRt PO RRBE A O U B ORI TS B b
ehifdognend that, when administered to a subject for
treating a disease state, .is sufficient t fect sucgh

{1 eabhBRpron Fher e fupeiete s Brmpd of IeBimSHS!

“"therapeutically effective amgupt™ will vary dependi ng

. on the conpound, disease statle ing trgated, the

severity or the di seasg 1 )
heal th of the subject, . and ‘f'oRn of
adm ni stration, the judgéene he X att endi ng
medi cal or veterinary ‘practitioner N and other factors.
The ternms "those defined above" and:"those defined
herei n" when referring to a 25 variable idcorporates
by reference the. broa efini;tion of the variable as
vel | Oﬁgehaﬁfnéfeéﬁnrcglbﬁacc?g?‘bge f)a?tépéerr?ogd and nost preferred
def i wheidebnns, if any. "Treating" or "treatnent" of a
di sease state_includes: (i) preventing the di sease
st at e, ii ?’@ﬁ?ﬁrﬂ%qf’he clinical symptons of the
di sease ¥tiaDer NK® wherdeRelsdydiogemosalbylect that nay be
exposed Lo or 30 predisposed to the disease state, but
does not <{etexperience or displ ay

m is from 0 to 3;

e.and relative

each R' is independently halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano, —
$(0)=R®, ~C(=0)-NRR, ~S0,-NRR’, -N(R*)-C(=0)-R’, or -C(=0)-R', where q is
from 0 to 2, R®, R, R® and R® each independently is hydrogen or alkyl, and Rfis hydrogen,
alkyl, alkoxy or hydroxy;
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synptons of the disease state. (ii) inhibiting the

di sease state, i.e., arresting the devel opnent of the
walt®easasst ate or its clinical syrrptorrs or (iPCY/EP2005/010238

relieving the disease state ., causing tenporary

or permanent 35 regression of1 the di sease state or

Its clinpgal RZ%%HJ nd engg}ﬁlyt@flﬁﬁogrf &3yl %Br:R” and R’ together with

"contacting cting eferring to.a
thherbomhtom tawhich theyesmataghierl mgy &rmme sarberyeNoring offpppto six
%ﬁg$nts under appropriate conditions to WO
3 037481 PCT/ EP2005/ 010238 - 10 produce the
i ndi cated and/ or the desired prodtﬂit It should be

appreci ated that the reaction WhI'\Fh produces the
i ndi cated and/ or the desi UCtr®may not
necessarily result directly frimsthe conbination of

two reagent § gWpT fveiga i Ni ti alRy" added, i.e., there
may be one or nor e mterngSl ates which are produced in
t

the m xtéise Rmden Q) e ¥>5 leads to the formation
of the ipdiscah8doand/ or the desired product. In
general, the nomencl ature used in this Application is
based orP AUTONOMIM v. 4.0, a Beilstein Institute

conput ergzed I@%%H?mdfel%nd%ﬂ% GBn@foREH BNalRfl; dddPAC
systenatlp mencl at’ure

nunmber i ng ¥4 Rk Wéc}p@gp?qnélﬁ%t )glrﬁ h;g{]ﬂ\éem ﬁfygt—“;t ﬂ?{g)' Hﬁﬁ% or —

@@5 lezlkg&ti&@fmuwd&@mw laa@lpéalae@mﬁs |h§dr$)§@ﬂi\lﬁr yylt reR” and
rmul a:

& ogethn ish ShouiHORET ISy Wé‘;sfé%?& eK g asfpgf fiye or six-

M@ﬁﬁh&a r&g&ha%pﬁo%@mnmcmakseﬁm&mﬁanéta@awfn gel€dddoesin O, N and
gen or_nitrogen atomin the cture

rreaeh” snchk’ PEcberoin ore of hyBdbeiend e gk which

gBFJ attaShd ﬁ%ﬁf&&ml ﬂl%@ﬁf&@ﬁtb%b&n@ﬁ%eﬂao specific
ntionmer 1s shown e structur enconpasses bot h

mkasmherrga%g@aéhmf@ata\metsra ts1herep5 chiral center. As

ment Ift‘aﬂ&ﬁd%% hink&fstooll *ﬂﬁatltﬁw& Ybé thisn@wn@h@ﬁ eﬁ@crmpas&dsloosnly the
the formula 1. R )m X 14

) ) ~k-
wIriquly W%UMCE@IW)FX&EE@@@SQBP%V@&}L{S émfc‘wéf @g{somers Wthh may be

formed. Furthermore, the scope of the present invention also encompasses solvates and
salts of compounds of formula I.

In many embodiments of formula L, kis 1. In compounds of formula I, X is
preferably -CH,-. In certain embodiments of formula I, Y may be O, while in other
embodiments Y may be N. Preferably Y is O. In many embodiments of formula I, Z is -
(C=0)- or abond.

The compounds of the invention may, in certain embodiments, be of formula Ila

or IIb:

1

R" R
\// h 4 0 R?
Jow
AI'\

7\ 'Tj
/ 4
Ia; 0 R Iib;
wherein m, R}, R%, R? and R* are as defined herein.
In certain embodiments of formulas [, Ila and IIb, R?and R® are both hydrogen,

while in some embodiments R? and R® are both alkyl, and in other embodiments one of



wherein: 20 Xis -CH2- or C=O Y is 0 or NRa wherein
Ra is hydrogen or alkyl; kislor2; mis fromO to 3;

we2mhoREsi s | ndependently hal o, al kyl, hal oal kedT/EP2005/010238
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het er oal kyl , al koxy, cyano, - _35_S(Oq Rb,
(=0 -NR Rd, -S02-NR Rd, -N(Rey-C(=O-Rf, or

3 t
'Reglﬁ@ll{n (Ejg[ehggn e{II t%ng tlliezoth&{j 1? gg(gln 1R n?anly%g?bo%rhgﬁgf)%rmt%%s L Ila

Is arg|ske}t as optieps %lbsﬁrtgamdqgtynyl\m o@ﬁ@ﬁilg&ﬁhﬁﬁuted
n
s PSP

chagramat dnmmay hﬂﬁ-h@h)’lt hﬁé‘}d}’érpernatldmtyh gdinotyylfon rlmq&mohnyl each

g of four to six nenbers; R7 ZN~Ra
Qﬁ{lggﬁ%%h?gltgﬂegroup of forrula R 5 Zis a bond

- ( C=0y) certagn emggPments df forfnndag IoHraand IIb, & i sceccloy— In sBh
I h n or
gﬁ%ogﬁneglgiﬁ ahag)erﬁgygcﬁﬁ:’oleié) :I§ s éé c d1r8|ar§t§/,l&¥7 mayabecixygrogen
= NRNRR)-NRGR. 1 6til] CHizy %Nﬂhﬁenwrmhﬁbé@ydrﬁ@en while R? is

Ngagh i ndependently is hydrogen or alkyl, or R7
a% IE?8 together with the nitrogen to which they are

at t aémmnmbddamena off armuldsilyHa and $ibxwhereAHer&EO)L, s 0 and p is
?Ae%%g %xté %’3 cg'1§§1§ ay B&%qngyg?oag:%ghghatrh%&g&dlments R’ and
Rogelt}’heqh 1wi¢pt¢nd¢mlyo$ hRVrogendoxRﬂik}tl obedtilesthi etnlibdcmexact og& of R
hed forma,rin our, to
R RS ond IR 4R 8 M AR STRY paBisce Pt edeseafiechstidorm »
siak psfouner elofnerrtbtersshoul d be understood that the scope

Of t ﬂ{ &111 V%Pf&r&ﬂb%ﬁmé%n s&%ﬁ%%gﬁi% ?ﬂlf{ ﬁ_gt he ar | UQ()E nis 1 and
pﬁs I. sImeclsemhmchmenmR had Hﬁoﬂia’yﬂﬂuth behjdiegsm rla,othé}%mbodlments R’

clpgg g eaclﬂgncp rggﬁ enttlgfts \% e%?mg kérf ]1%()?? ﬂ&pasrfeeiodlments one of
R and R® and one of R’ and R® together with the atoms to which they are attached form a
ring of four to six members. In specific embodiments one of R® and R® and of R” and R®
together with the atoms to which they are attached form an imidazolinyl ring.

In certain embodiments of formulas I, ITa and IIb, Z is a bond. In such
embodiments, n may be 0, while p is 1. In specific embodiments one of R” and R®and of
R” and R® together with the atoms to which they are attached form a ring of four to six
members. '

In other embodiments of formulas I, ITa and IIb where Z is a bond, n is 1 and pisl.
In such embodiments R° and RS may both be hydrogen. In other embodiments R” and R®
may each independently be hydrogen or alkyl. In still other embodiments one of R and
R® and one of R’ and R® together with the atoms to which they are attached form a ring of
four to six members. In specific embodiments one of R® and R® and of R” and R® together
with the atoms to which they are attached form an imidazolinyl ring.

In still other embodiments of formulas I, [1a and IIb where Z is a bond, nis2 and p
is 1. In such embodiments R’ and RS may both be hydrogen. In other embodiments R’
and R® may each independently be hydrogen or alkyl.

In yet other embodiments of formulas I, ITa and IIb where Z is a bond, n is 3 and p
is 1. In such embodiments R® and R® may both be hydrogen, while in other embodiments

R’ and R® may each independently be hydrogen or alkyl.
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20 I'n many enbodi nents of formula I, k is 1. In
conpounds of formula I, Xis preferably -CH2-. In

waeensasmsenbodi nents of fornula I, Y may be O, PahEP®03/610238

other enbodiments Y may be NjsPreferably Yis O In
many enbodi nents of formula I, Zis (C=0O- or a bond.

The Ig%gﬂﬁﬂ r%gﬁ)kc)) % of ¥ {Hak ?rllm IIH) rR“hEefytlﬁl ﬁmnoalkél

enbodi nen orrru

dyaronoitkel; d],akkylagunoz\lk}ﬂg 1911dazx;ohnys1|alm @1dhzoj)dalkyla§1p@1dmyl
Wléfdéxldhnw eecldnn);lgbyrﬁm%%er@nﬂﬁ&l%‘}ftfﬂﬁf@algﬁdz@t@cﬁnylalkyl
ammpalﬁgeabdnmladanmlkyhy@po@ewakymm@alkyrhcagwl

e A e IR

g2 nidinacab RF; |pspdnm>d@ebprazh¢ytmhdwhenbonsl @nem\;hnylcmrbony ;

%?frnq\{ny?car ongg%g[%ﬁ%ld?rba IF{/ pyaliollé 1ng%{el§'%ﬁal‘t¥obrnyl?‘rorl S
:{zphdmmlalldyyaﬂoubslt i tuted napht hyl, and nore

spe Cf al ! e%qva]o%tlrlng%?lolf %r%ﬁpﬁtl ' I‘iéﬁ&fjﬁﬂz?r}}{ m¥ bejb rllmmoalkyl

enbod rren S
ztlh)rlanyio,alkply dlaﬂwlla,mlpyaﬂky'h Mnldgdolmqla]kyﬂo immlydtolydalkyl piperidinyl;

]I&%FOCE l | ntgariyl a%%dugflﬁ?;:fll é)nqe}lloLL}Y(Vl%%?H'lt éﬂé}q%‘fubdog%ylcarbonyl
dlﬁﬂ(?@)mnoaﬂkyl&doﬂnyl enmiﬂmdolrrwﬂ’d:l]sylcambcawﬁ aplln%lk}bmhlob@bcnyl

TR P By ARBR, RALROEN L o
be hintteageremtidimeRs of HrmulaESHAILandHRR rmﬁ)y bay Bone

t f
gl@@%%l;‘l’rrgﬂwg‘ﬁhg agﬂlg}fﬁrﬁmmbaropy gdﬂ %lﬁtlhg it 5be rﬁfb%ﬁénoethyl 3-
aRthyRenifneyropot: hnidezdmdhygmihyli pipetidiers- elnbmmdaeoﬂt bylRathyl;

d.. h dent .h L
S e AT AL Bl
QianﬂﬁﬁﬁgﬁbﬁliﬂyliDgﬁir{mthy\hrmhotd’rboraﬂ Cmdinh@};ryéhhhimeglgklyrb@mel; 2-
it e ers. n
SR o ReR EoarERed s P ar RO e and 11 b

ﬂhh@dtﬁylﬁnirﬁ)me@ﬁ)#@)fbonyﬂ‘; 2-smiboathflanfindridonyl; ra7cnda:rltr3 yl carbonyl;

S A T R

hydrng@ﬂtaﬁferalbd@menﬂsmfﬁirrddlasdtheambﬁbokﬁ mmynbs one of
R5 and R6 and one of R7 and R8 together with the atons
to which they are attached forma



ring of four to six nmenbers. In specific enbodi ments
one of R5 and R6 and of R7 and R8 20 together with
WO bweatass to which they are attached form an PCT/EP2005/010238
i mdazolinyl ring. In certain.gnbodinents of fornulas
I, Ilaand IIb, Zis a bond. I'n such enbodinents, n
may be 0, while pis 1. In specific enbodipents one o
nd R6 oget heff wi th e atons
whikch theylare attached forma rdng \f fourn to six
menbérs. 25 N\n ot her enbodine of fqrnmul as Il
and L b wher [ n and |s 1 ch

epbodimEnt:s R5 nanek’ R6
enbodi nent's R7 land R8

bot r I'n her N ;
each |nd en ently be H
hydr ogen or al Kyl . InRsr|F47other enbodi nents one of
R5 and R6 and one of R and R8 together with the
atons to which they are attached forma ring of four
. Ins ific ejgfdlnents 0 of RS
R6 Jand of R7] and R8 tggether O wth thel atons to
at t defied f or m“an~NAi dazgfaNyjyri ng
odinents of fornulas I, ITla &and |
. [ N 1. In h . N—R
enmbodi ments 'R5 and R@“ NB’oth be hydroddh. 1|\t her |
enbodi nrents R7 and Réuna§ each i ndéfhendently be R
hydrogen or alkyl. In yet other enbodi nents of

formulas I, Ila and Ilb where Zis a bond, nis 3 and
p is 1. I,n such enbodjnments R5 and R6 may both be
hydf ogen, whijl e in other enbodi nents and R8 may
'ndep§ tly be or al kykz
2006/ 03748 2005/0102B88 Yy 13 9'n cgrtawm O
embodiNgent s of fapgpul as 1, and 11b, ma b%ﬁ NH

anﬁnoalH&I’ aIkyIan1noaIkyI di al kyl ani noatkyl ;
i m dazol i nyl al kyl ; |n1dazonIaIkyI pi peridi nyl ;
pyrrolidinyl; azetidinyl pyridinyl plperldlnylalkyl;
pyrrolldlnylalkyl azetldlnylalkyl

ani npakdelst ardbofithentab kit anianhaldadddss, Wy | ;

di al kyl am noal kyl carbonyl; 5

i m dazol i nyl al kyl car bonyy i m
am noal kyl am nocar bonyl ;

pi peri di nyl car bonyl ; rrofidinyl nyl ;

azeti di nyl carbonyl ; ridjnyl car ;

pi peri di nyl al kyl car bonyty pyrQ9I|d| Halkylcarbonyl;
or azetidinylalkylcarbdhyl. In certain enbodi nents of
formulas |, Ila and Ilb, R4 ma am noal kyl ; 10

al ky I sesiiglerypodiraenis Rﬁ/ﬁoﬁﬁphé&)h%ﬁnd 4ﬂdea%o| i nyl al kyl :

I m dzaol yl al kyl ;_ pi peridipyl; pyrrolidinyl;
pyridinyl; azetidinylal k§J~ an1noafky|carb ;

al kyl am noal kyl eatbonyl ; i al kyl noal kyl gar bonyl ;
|n1dazoI|nyIaIkyIc rboryl; &m no Iky an1n car bonyl ;
guani di nyl car j
pyrrolidinyl carBonyl; or zet|d|nyI$arb pyl . Mn
certain enbodi nghts of fdtmulas I, Il1a and I1b,. R4 may
be:

%n certain embodiments, the compounds of the invention may be of formula Illa

or IIIb:
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15 di net hyl am noet hyl ; 3-di net hyl am nopr opyl ;
4-di met hyl am nobutyl; 2-am noethyl; 3-

waoredopsasi nopropyl ; i mdazolin-2-yl nethyl; PCT/EP2005/010238

pi peridin-4-yl; 2-imdazol-I-yk-ethyl;
azetidin-3-ylnmethyl; pyrrolidin-3-yl; pyridin-4-yl;
i m dazol i n- 2- ybnethylcarbonyl; guani di nyl car bonyl ;
2- ami ethyﬂhpynocarbonyl °

2- di net by et . ca nyI AR O
S
20 di net ' W.carbonyl ;
2- am noet iyl am nocar boriyl ; azeti di W 3-)8 - carbonyy :
pyrrol di n-3-yl - carbonylk._ pi peri di n- 3<yl%parbon w Of
Piper:dini4-Y:-cargo ."Qn certain enmbodi menfs ofO
ormul as |, a@n s R4 may be: WO 20¢g6/0 1
PCT/EPZOOS/OlOZgg\N-l sH N Rgl-'N~'R7 %?ﬁN éfﬁﬂ NH

N~H 16NCNRR}|Q7O N NHOHNN"NL%HNNHZ

NR N2 RS OO O J~ONH BBH O Ra/N-R7 NH or NH %
cerhﬂkﬂagnbodinents of formulas |, Ila and Ilb, R4 is:
6 H; or f g In speC|f|c embodi nent's of formul as
I, Ila drig frer) tord H; HHor HIn certain

enbodi nentisR’ tide @r@m@@m thalopilkyihieal baikg tidtarpaliely koo, cyano,
i S Bl U, VBEOOIORTIEE o T 00
from 0 to 2, R}, R¥, R™ and R” each independently is hydrogen or alkyl, and RP is
hydrogen, alkyl, alkoxy or hydroxy; and

n, p, R R® R” and R® are as defined herein.

Iﬁ certain embodiments of formulas IIla and IlIb, ris 0 or 1 and R’ is halo, alkyl,
alkoxy or haloalkyl. _

In certain embodiments of of formulas IIla and IIIb, n and p may bothbe 0. In
such embodiments, R’ may be hydrogen while R® is —(C=NR%)-NRR. In other
embodiments R” may be hydrogen while R® is ~(CH,),-NRER",

In some embodiments of ormulas IIla and IIIb, nis 0 and p is 1. In such
embodiments R’ and R® may both be hydrogen. In other embodiments R’ and R® may
each independently be hydrogen or alkyl. In still other embodiments one of R®and R
and one of R” and R® together with the atoms to which they are attached form a ring of
four to six members.

In still other embodiments of formulas IIla and IIb, n is 1 and p is 1. In such
embodiments R® and R® may both be hydrogen. In other embodiments R’ and R® may
each independently be hydrogen or alkyl. In still other embodiments one of R®and R®
and one of R” and R® together with the atoms to which they are attached form a ring of
four to six members. In specific embodiments one of R® and R® and of R” and R® together
with the atoms to which they are attached form an imidazolinyl ring.

In certain embodiments, the compounds of the invention may be of formula IVa or

IVb:
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NSJaNOOO RANPRs RNPRs 17 R6 17 R6 R Il a;
RI1llb; wherein: r is fromO to 4; each R9

wo nabepensently i s hal o, al kyI hal oal kyl , het epOBERY0N5/010238

al koxy, cyano, - 5 §(OS R3, -G=0) - NRkRm - SO, - NRKRm
-N(Rn)-C(=0) -RP, or -C(=0)- RP where s is fromO to
2, R, R, Rm@nd Rn each |ndependently i s hydrogen or
al kyIR)and Qg/ys hydr ogen, al kq?b al koxy or hydroxy
and n, D.~R5 R8 are Q.
certain enbdl e} f fornmulas |
or 1 and R2Jis h | kyl, 1o a 5
I'n certa embodi méntsNof of fornmulas l/\ a andIII

and p may both be R |g) such embodi n@ntg )be
hydr ogen” whi | e R&R¥s¥% ( C=NRd) - NReRf. I n otH%

enbodi ments R7 may bg hydrogen while R8 is

- (CH2) 2- NRgRh. | nrgonmerénbadi nents of or nul aé/PI\IRé\ ain\gb_
[1lb, nis O and pis 1. | 3uch 15 enbodi ments R5 and™
R6 nwueremm pbﬂ Riyrf RYRT anll R® et defndbickireiant s R7 and

St 1T SSTRBr SRR B R SN 8 O RS el all

fMlognst Rbatlgyet her with the atoms to Whl ch they are

attachedfo a.ri f ou nber t|||
ol GHBETREGeR of of fetimiles be S pgnarss & Wl pds 1. 1
fichembodifesttiche 2R et ane ot B’ Bﬁi Rh@gRBermmiyh tetdioheto which

hydrogen. In_ other enhodiments R7 and R8 may each
ihenapiaehed fprpe fﬁgﬁdﬂgg HOSX TFRYF™S: I n still other

em)o?ihéfﬁ&t é{ﬂﬂﬂﬁmQﬁts{%f(ﬁﬁitﬂﬂﬁﬁVa @E&itﬂﬁﬂ% @fl aRd pand. hHBsuch

et her w e atons I C e {tac

gﬁﬁhglepr g R ﬁ%qyrbqt%bgﬁxﬁm REFb POy "ﬁbﬁg&l?r}t&ﬁ and R® may

&@H%éﬁ%ﬁ&én%% h911ro§5n 886 12 6l1 StheRnBeEH mBtstlodgef Resind R
At ong whi ch they are attached for )

@rrﬁ @laezfeﬁ R rmd Pr |t?ﬁ§thez wighfhe afommsit %@Fhﬁt%taégeagom a ring of

FRITRO YR thSerMberd. NG sBEEfﬁd"édnB’(F&HﬁMts@%e of RT &Rt ahd MR’ Qhd R® together

[ Vb: WD 2006/ 037481 PCT/ EP20Q5/ 010238 -16 (RO ~
Vit thry atpmysde which they are attached form an imidazolinyl r(mg ) 6= 0

In still other embodiments of formulas IVa and IVb, nis 2 and p is 1. In such
embodiments R’ and R® may both be hydrogen. In other embodiments R’ and R® may
each independently be hydrogen or alkyl.

In yet other embodiments of formulas IVa and IVb, nis 3 and p is 1. In such
embodiments R® and R® may both be hydrogen, while in other embodiments R’ and R®
may each independently be hydrogen or alkyl.

In certain embodiments, the compounds of the invention may be of formula Va or

Vb:
0]
@ N o ®), °
VASS L)
o7\
0] )v © 0 )v
NH NH
Y Va; Y Vb
wherein:

u and v each independently is 1 or 2; and

r and R are as defined herein.
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N RSs )" O/ ORRSRPp ReiNvR~-R - 1 1Va; R I Vb
wherein n, p, r, R5, R6, R7, R8 and RO are as defined

whaweosr48l n certai n enbodi nents of fornul as | VBCERPR005/010238

Vb, r is O or 1 and RO is haljg,. al kyl, alkoxy or

hal oal kyl. 5 In certain enbodi nents of of fornulas |IVa

andI VPrtaif dRSer®s ot Bih8aPVh Snd VB Pis 08#Atnd R is halo, alkyl,
hl ment seH%ﬁe ofrl SROS and IETIQG ang of R17 and R8 toget herIky

al\kquolrheloalﬂ(dms to which they are attached forma ring

of flg%Ertslﬁvﬁ'{b)édg@%mﬁ&sforrh@laQW%gdWQQhHQQ}eSI .9 other

fornul as pis 1. In such

eemimﬁdmmm,tcme%uand VRG] whije Brstdiherds Ry by sdkaihen embadiaents uand v
Erg Jrents R7 and R8 may 1o each independently be '

B rogen or alkyl. In still other enbodi ments one of

R5 dncteRBinanodimaerss, R7campdREls 06 thetimeantinn mppytieef ferara Via or

V- which they are attached forma ring of four to six

menbers. In specific enbodi mrents one of R5 and R6 and

of R7 and 80together with the atonms to which they

are Fattache form an i mdazolinyl ring. In stil§ other

errbodl (R | Va and nis xrd is
R pe
By R

Janb0| ments R5(Rid
|ndependently be hﬁaogen or al kyl. ‘ Icff\%et ot w)
bis

hydrog In o he odi nents R

enbodi nents of for as | Va and | Vb, s 3 a

1. In such enbodipents R5 and R6 may both be

hydr ogen, while wNekher enbodi nents R7 an

each independen?ly be hyﬂﬂogen or alkyl. 20 In cert&éknand

enb Nt hg d&3 H'B% élpventl on maybe of
for%\k&@@érﬁ f nell el (Rgg)r o 1 N

[/ dnl derth@ml:@d@n rmulgg VI g/gnd Villarigd g 1 and R” 1s halo, alkyl,
alkoxy or haloalkyl.

In certain embodiments of formulas Vla and VIb, n is 1. In such embodiments R’
and R® may both be hydrogen. In other embodiments R’ and R® may each independently
be hydrogen or alkyl.

In other embodiments of formulas Vla and VIb, n is 2. In such embodiments R’
and R® may both be hydrogen. In other embodiments R” and R® may each independently
be hydrogen or alkyl.

In certain embodiments of formulas VIa and VIb, n is 3. In such embodiments _R5
and R® may both be hydrogen. In other embodiments R” and R® may each independently
be hydrogen or alkyl.

In certain embodiments, the compounds of the invention may be of formula VIla

or VIIb:

) 9
i : N O//? : N
Qi *N

N
H Vila;

wherein u, v, r and R’ are as defined herein.
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15

u and v each independently is 1 or 2;
are as defined herein. WD 2006/ 037481

wOoPLDsEP2905/ 010238

fornul as Va and Vb,
al koxy or hal oal kyl .
fornmul as Va and Vb,

-17 I n certain enbodi nent SPOF/EP2005/010238

and 25 r and R9

riso onl%_and RO is hal o, alkyl,

In certain enbod
u and v are 1. In

ment s of
ot her

enbodi nents, one of uand vis 1 while the other is. 2.
In dhickitaiotehdrodantsdsithesmpenndadf the isveatien mraytbepf fqrmula Vilai,

i.ments, the conpounds of the invention
“’ggﬂb?rv PEila Via or Mib: 9) OO0

IDO NO’é\Q\l )nOR6--7Fg8--5
R7, 8 and RIRar e aS\aeflned re|n

AT of fornmuka
hal o, al kyl, »xy 0 .IoaI yI
f formul as~¥a and™>\4D, S

and Ghb ein r,
10 In ~~~=~f

1. In such enbodlnent R5 and R6 nmay
hydrogen. In other e i ments R7 and R8 may eggﬁ>
i ndependently be hy kn or al kyl. 15 In oth W

enbodi ments of formul Vla and VIb, nis 2. In %uc

enbodi nents R5 and it h be hydrogen. |n other

(R// S"CC) C
@ Vla; R VIb;

bot h be

enbogé nts R7 and R8 may eachg%gdependently be

ITaii

hydr alky In @ertaln nments ok _fQ | as
Vla and E uch errb Bnts {5 3

may bot /e hydr ge In ot her eny ENnt and JR3
may each Yndggénderit| yN” 20 be hydrogen, arkyl NI n

certain embodi‘rents, the conpounds ofotfe i nventi on
maybe of formufa Vilg g5 ViIib: 0 (RYOS (R9) @gﬁ)

N

N
H  vIIbi; H  VIIbii

wherein u, v, r and R’ are as defined herein.

In certain embodiments of formulas VIla, VIIb, VIlai, VIIii, VIIbi, VIIbii, r is O or

1 and R’ is halo, alkyl, alkoxy or haloalkyl.
In certain embodiments of formulas VIIa, VIIb, VIlai, VIIii, VIIbi, VIIbii, u and v

are 1. In other embodiments, one of u and v is 1 while the other is 2. In still other

embodiments u and v are both 2.

Where any of R, R%, R, R%, R, R, R’, R® and R® herein are alkyl or contain an alkyl
moiety, such alkyl is preferably lower alkyl, i.e. C;- Céalkyl and more preferably Ci-
Caalkyl.

Representative compounds in accordance with the invention are shown in Table 1
together with melting point or mass spectrum M+H, and the experimental examples
(described below) associated with each compound. Melting points shown are the the
corresponding hydrochloride salts unless indicated otherwise.

TABLE 1

MP°C/

# Structure Name Example

M+H




/ ONja N 01~ (" (. ) HV1lla; HVIIb; wherein u, v,

r and RO are as defined herein. 25 WO 2006/ 037481
wEabAPARN5/ 010238 - 18 I n certain enbodi ment BCT/EP®®05/010238

conpounds of the invention may¢he of fornmula Vilai,

Vlaii, V1lbi or MIbii: OOOO0 ~9) \~ 11 (R9) \\ 11

RTT=S=0T1=S~0 T+ NI/ N NN HVTar; MP°C/
Yilaii (R)StrUcR8: p / N O 1/ NNamd (< 4'\>) N'\&—I Example
5 HVIIbi; HViIbii whelein u, v, r and RO are as M*

defimedtherern— i certarm enbodi ments —of for nu| as
VIIa, ,OVIIai, VIliiy, VIIbi, MIbii, r is Olor 1

and| RO kgl kyl, al koxy or haloal kyl. In certain
enbodi msntééﬁf& | as (VI | &; BMzkx’m,sul%ﬂydi-ill VI 1
L1 bi, VIIbiis b v 10\}1a 1L oph ®4 232.9-235.3 .
nbodi nents, one % u and V'P§ I%P?&*W 6ot her is op,
In still other odi nment s benart4loxaria-Hohd 2. | Where

any|of R, R, R® R4, R5, R6, R, R8 and R9 herein
arelalkyl or contain anlalkyl noiety, such alkyl is

prefer y lower alkyl, |i.e. G -C6al kyl, and not e
prefe //CI C4a| kyl. |15 Representative conpolnds in
accordanc m 115 i nvention are shown in Table 1
t oget her. Wit ng pai nt 7obergaesulemsd tir (m l\/&l—l,lggragl1961
the |experi ment al %anpl €S dindeRAshRRAp R ' ’ 1

associ ated with each conpound. Melting poi nts shown °C

are|the the ~CH, benzo|[1 4]oxazm 3-one

O
& \©[ j\k 4-(2-Amino-ethyl)-7- 26.9-200.1
o o ' 3

3 N benzenesulfonyl-4H- oc
H benzo|[1,4]oxazin-3-one
NH,
gV,
S
7-Benzenesulfonyl-4-(4-
oo _ y-4-( 179.0-180.0
4 dimethylamino-butyl)-4H- oc 1
benzo[1,4]oxazin-3-one
H,C” TCH,
@ o 7-Benzenesulfonyl-4-(4,5-
]
O//S\C[Ol\ dihydro-1H-imidazol-2-
n~ =0 | ylmethyl)-4H-benzo[1,4]oxazin- | 113.7-116.0 5
5

3-one °C




correspondi ng hydrochl oride salts unless indicated

ot her wi se.
wOE0ROHEE0D37481 PCT/ EP2005/ 010238
Structure Nane MrH Exa

TABLE 1 MPC/

npl e

S

# Structure Nane M+rH Exanpl e

-19 MPC/ #PCT/EP2005/010238

Ol

7- Benzenesul fonyl - 4-(2- 232.9- 235.3 N o di net hyl am n

o—ethyt)—4H—C 1T benygo {1, 4] oxazin=3-one H CMp°C/
gH, | | OS /sthucfte\ 7-Bepzenesul f otNgimed- (3 N O Example
194|0-196.1 2 di net hyl api no-propyl )-4H C 1 NcH, M+H
benro 1 4—oxazinm=3=ope CH—as o p\
4- (2- Ami ethyl)-7 206/9-209.1 3 NO
benzene 4 C 3| benzo [ 1,4] oxazin-3-pne NH2
/IS O ONW zengsul fonyl -4-(4 179.0-180.0 4
di mgt hyl ahi-te-bugyiys 4H C §-Bepamesulfonyl-4(2- 04.0-206.9
gxazi n- 8- oge H, C%I, CH o 7a§g&gﬁgm_g{gwl_4}4:(4 g -OC . .
N benzo[1,4]oxazin-3-one
H,c  CH,
0
0 /@[ j\[\ 6-Benzenesulfonyl-4-(4,5-
A\Y
% O - dihydro-1H-imidazol-2- 250.0-257.0 ,
7 N o
Kﬁj ylmethyl)-4H-benzo|1,4]oxazin- C
N
3-one
0
Q /@i j 2-(6-B 1fonyl-2,3
-(6-Benzenesulfonyl-2,3-
R N ! s 242.9-245.9
8 ©/ o K‘ dihydro-benzo(1,4]oxazin-4-yl)- °c 5
NH, ethylamine
9)
O\\SDiNj 1-(6-Benzenesulfonyl-2,3-
©/ % 5 )j\ dihydro-benzo([1,4]oxazin-4-yl)- | 202.3-203.6 .
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Another aspect of the invention provides a composition comprising a
therapeutically effective amount of at least one compound of formula (I) and a
pharmaceutically acceptable carrier.

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

Still another aspect of the present invention provides the use of the compounds of
the invention for the preparation of a medicament useful for treating a disorder of the
gastrointestinal tract in a subject.

Another aspect of the present invention provides a method for producing a
compound of formula (I).

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
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(7-Benzenesul fonyl - 2, 3-di hydro 387 32 benzo [ 1, 4]

3%h s, 49¥ Woldmed - @Mﬁ'ﬁ")iu e ReR@Ls| HAO AW H@Eﬁ@ﬂmey & Sons:
WO 2006/ 037481 PCT/ EP2005/ 010238 -25 MPC/

New Yotk d 89 NNetunvisH - £k ahps felloying synthetic reaction schemes are merely
guﬁfﬂégg?gﬂﬁg rggwodébp%ﬁfcﬁlthgtd}np&ﬂ@s B3BtHY fresent 1nvent10l<|1 can be

ro-2H M+H) °~ benzo[ 1, 4] oxazi ne
@@t}ms@dts and v@quslsmcsbﬁqa@ﬁegtﬂ thesppyn et Hhpkqrhyrhenss o be made

a‘lhdR%ﬂl b%lsﬂg%%:s@é% ﬁiﬂ?e @ﬂféﬂqﬁ ‘Ehezzﬁlt h%g x%%rredl\ﬂo lth@(?l'é@@suﬁe contained

in-tBsdypphiedidnf on | - 2, 2- d| meth I N yy 388
The starting materials and the intermediates of the synthetic reaction schemes can

be isolated and purified if desired using conventional techniques, including but not
limited to, filtration, distillation, crystallization, chromatography, and the like. Such
materials can be characterized using conventional means, including physical constants
and spectral data.

Unless specified to the contrary, the reactions described herein preferably are

conducted under an inert atmosphere at atmospheric pressure at a reaction temperature
range of from about -78 °C to about 150 °C, more preferably from about 0 °C to about
125 °C, and most preferably and conveniently at about room (or ambient) temperature,

e.g., about 20 °C.

Scheme A below illustrates one synthetic procedure usable to prepare compounds
of the invention, wherein L is a leaving group that may be the same or different in each
occurrence, and k, m, n, p, R, R% R3 R’ R®, R’, and R® are as defined herein. Numerous
synthetic routes to benzoxazines are known and may be used in preparation of the subject
compounds, and the procedure of Scheme A is only exemplary. Specific examples of the

procedure of Scheme A are provided in the following Experimental section.
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x&gm B c 8N pyylb l- temzhydr@ 3 jp
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SCHEME A
In step 1 of Scheme A, arylsulfonyl aminophenol a is treated with acyl compound b

5  to afford arylsulfonyl benzoxazinone c. Arylsulfonyl aminophenol a can be prepared by a

10

variety of known procedures. Exemplary synthesese of arylsulfonyl aminophenols are
described by Makosza et al. in Journal of Organic Chemistry, 63(3) 1998, 4199-4208. Each
L may independently be any leaving group, such as halo, tolsyl and the like. Selection of
the appropriate acyl compound b allows preparation of six-membered (k = 1) and seven-
membered (k = 2) benzoxazines with a variety of possible R? and R? substituents. For
example, 2-chloroacetyl chloride provides a six-membered benzoxazine with R? and R®
being hydrogen, 3-chloropropionyl chloride provides a seven-membered benzoxazine
with R* and R? being hydrogen, 2-bromo-2-methyl-propionyl chloride provides a six-

membered benzoxazine with R and R> both as methyl, and 2-bromobutanoyl chloride
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5 Yet another aspect of the invention provides the use

of the conpounds of the invention for the preparation
wobkoos/osmei canent useful for treating a central PABER®OF010238

system (CNS) di sease state injg_subject. The disease

state may conprise, for exanple, psychoses,

pRENHEOPEE MM Gh er FBBUNE 0 £hE e8GR Bne BERA & O i§ Bldrogen and the
di sorders, nenory disorders, attention deficit

ofhesos et Par ki nson' s di sease, anyotrophic latera

scl 8hQRLS, 1A sAlTEhTBENDxaAR rdé&\%ﬁﬁe?%&g ddRtibm &8 AAldSrylsulfonyl
diseasgé $?6*1 aﬁgﬁﬁérxgsﬁ%cf'of t he Lresént‘iﬁVen{¥$% R
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do 1%!1&1&9 9@?}2&59 g?ot@e‘soﬁ«eme&&faﬁﬁ@m folSHEWDy fredtment with acid.

tréa Ing a di order of t he %astr0|ntest|nal tract in

a sulj Bedcylatinoitrarriedspidn step Sthidreptrees of arykwlppyldnzoxazine d
0 ' . o

PP KBy FRL R0l a0 B A GERRU L i

avadeuny d fuanilel \n astordendeorith thepinengdn. {magyheompound e, L may be

illustrative synthetic .reacti

e NG T AR G RRPT AL o EBFATE nUMIRNE for example, 2
dhb@dadenyl phlepide, 3 chlbtopsepicoyloblonids pyendss alseyen-membered

ei t her. avaj.l abl e f:0m GQ I i I i .
PRI iR A 1oy e RS B or HHBRL LSl pRf R oride, 2
koawbutamoyhadderidekand ed lika Theaglatioh otdctnn nfstpp d cefreasrried out
sef forth.,in, ref.erenc such Ei. and Fi eser's
Flden bRl St P AP RS Re RHERERngReL 200 1 Roe

Yor Kin st§94 N-Yoll arybsslfany benRaddhesf, Greqitat wigh afmiGadN&AR® to afford
Co oundg El sevi er Sci ence 2006/ 037481 d of lal;
BOPIEO300BFRGSAE CmRP B (RNt g3 8 OUpPHRd Sl formula Lin
a6k o ppveReRtialaitioan @hOagéamitionReativh ofi step Wih®ybe&arried out in
sons: hbm$Yog$, 1991, . Vo] unes 1-40. The fol |l ow ng
weiheRek TOtha AT FRONTHETBE are nerely illustrative of
sonmelnaithedsstdys, whiitduchitencanpiodaospotiind hempy esdango reduction to
inv%E ion can be synfhesi.zed,,and vari oys Ii d
PRSI REPIABe £ompRRaE Sy B Al A <aHPHBH Ob Bl inggcordance
WEh MR ventaid THid ledBQiohtggeisd QeriédonNfor ekirhpleusing tidiene or a
art having referred to the disclosu [

.6 contain i n .
berrae pIpPIcE apfelry TRar SaFE FHYP AR HEnS Py tement with
%ﬂ&ernediates of the synthetic reaction schenes can

e isolated and purified if desired ysin onvent i onal
t ochi HREMATE PHRReRREUEPsRoTTough YESERTHe A beqiid, and
ftiqisté Arlscﬁi %&gled 6&%&&&_@4&'. iIZl@feipCmB aryrsgrf@ﬂsabe@;oap%mon@@a tiehted with
i’ke, Such lo materials_c e characteriz usi n :
SsFRFAAREHAIL0 REHE PP TGO SRE TR ALY PR My carried
SR ?@[r_reﬁ!imsgg @nde&JEbﬁ% sproBesalléRdohditibheinaBB bredénke of Rl base. In
reactions descrik

ed herein preferably e .conducte .
eheRl ér Neholl hereoxarnansiedusd @ ﬁ%@ﬁﬁ?é?% Vi %W@t%f abgve, is a
E(E’ﬂﬁ&hﬁ‘oftfgfm@ra@.t YhB red RBOE n@{y Hel2@Medddauider #H semeQonditions used
about 150 C, nore preferably fromabout 0 Cto apgyt bomvl
of the carbony

for the reduction reaction of step 2. It should be noted that reduction
group of compound g in optional step 5 results in an increase of one to the integer value
of n.

Many variations on the procedure of Scheme A are possible and will be readily
apparent to those skilled in the art. For example, acyl compound e may include an
amino, alkylamino, dialkylamino, or other functionality thereon, such that step 4 may be
omitted. In another variation, a nitrile group may be present on alkylating agent j in

place of the -NR’R® functinonality, with the nitrile group subsequently reduced or subject
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SCHEME B
In step 1 of Scheme B, arylsulfonyl aminophenol a is reacted with an N-protected

cyclic ketone | to yield an arylsulfonyl cycloamino aminophenol m. This N-alkylation
reaction may be achieved in polar aprotic solvent under mildly reducing conditions.
Cyclic ketone may comprise, for example, Boc-azetidinone, Boc-pyrrolidinone, Boc-
piperidinone, and the like.

In step 2 an O-alkylation is carried out by reaction of aminophenol m with
alkylating agent n to furnish compound o. Alkylating agent n may comprise, for
example, 1-bromo-2-chloroethane (to provide k =1 and R%, R’ as hydrogen), 1-bromo-
3-chloropropane (to provide k = 2 and R%, R’ as hydrogen), 2-bfomo-2-methyl—l-chloro
propane (to provide k = 1 and R?, R? as methyl), and the like. The O-alkylation of step 2
may be achieved under polar aprotic solvent conditions in the presence of mild base.

A cyclization occurs in step 3 and is effected by treating compound o with sodium
iodide under dry polar aprotic conditions, followed by strong base such as alkalai metal
hydride, to afford arylsulfonyl benzoxazinone p. Arylsulfonyl benzoxazinone p is then
deprotected in step 4 to provide benzoxazine g, which is a compound of formula L in

accordance with the invention.
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'"fk :~k R1.z SJ Ar/ / N Reduction Ar/ NR5 )n h Og
)n R PR5 8 R3/N. RT R6 NRR SCHEME A In step 1

wobtososmse A, aryl sul fonyl ami nophenol a is treet/Ep2005/010238

wi th acyl conmpound b 5 to afffprd aryl sul fonyl
benzoxazi none c. Aryl sul fonyl am nophenol a can be

Pr ePRY i8GhDYas ofﬁ’d'%h%tAy nﬁfny&aﬁmrﬁr&%@lwcﬁsdur@éesmeafew are
synt hesese o | sul on¥ an1no henol s are desc
8EhgIo

ppsiviglend 24l @@gggQ;t thq:rnse]]\@ ekl tieartchdorespe etalls for
éﬁgg%n%%&ﬁgoé&&%t’ 459%h1a EaCRlesdrib®BYn {HRASREPAS Kdckivn lB@low

vi ng group, such as ha o, tolsyl and the I|ike.

Sel éEhd ammpfunds hbthgppreapen hee sgk&ypv isuied S8 Brecsmiers,
Rk %gﬁ'{rgatgé ?rH’?é %'5@?5@@&3}@9 b&bathLdn PRALSENE @x;ﬁe@ted to be useful

enzoxazines wth a varjety of
pobs irehteneRR oémitaRBCbTﬁ désordegesitch as Parkinsor s fisese, Huntington’s

&3 EBLANRRE SN e SO AR d%f&‘h&'ﬁﬁ: it S egﬁggg@r&gesswe compulsive
gisaidest mppddisondérs, @ngr@medélzbﬁmwrdeisseaseéetv@ncm%@f gQEnitive
%%En?)g@gﬁ%é’f)edli?%ﬂd%g ngdl ngﬁ% ﬁesor | My{?}'}@@? guhmla, and obesity, panic

prop ovides a si x- _
attarhe rkdhisen Mmmrdeﬁwt hwem:tlamd dRQICE@(hDéI@)nﬁWIIOH deficit

B 2 DGR RH 5 911,08 V0 2ABLAR B, micorine and

benzzdnaaeglm, whepphmn@n@leilsQ@S%ddrsRsschtqdy'dﬂb@émﬁl iggma and/or
E Qlt ?uchI a3 hganf&%pélaidg ﬁcﬁQg?ngo@Hﬂ ’§rlé|af58 Ig?ﬁgected to be of use in the

oes re t1on
mezyths:ut bfm:yﬂam <5b«gmx<aztentmadj) dlmndsrsmdu&mpmnahhgweiéhsorder and

1nﬁﬂ$qxn&¥§1uh8 .exanpl e, using borane or a borane 5
ex under dry polar aprotic solvent conditions,
foll meplhabmatcolegy nkthe coinphurdsi of thismventely vag dqﬁﬁmlged by art

CeacE)rrlnged rl&e dfll ﬁ“ﬁﬁm&&? téc'hﬁﬁ]%\ g>tr dgtferrﬂfrw]% gﬂ%{l{ﬁes of test

Vil conp to pr
bbxapgnhradsed t}wriylﬁ"@l ré@psdr apd th&J&ETZfereﬁeptMMndhdlpbgaald binding and

nngﬂ{lﬂ%ss%{ﬁ z]:rgrdn}él 1364 bélgwaccor dance with the
f conpound e, L may be any I|eaving

gr oufﬁhe pmsdfntasvehabo irgtudey pbg:rma&;quxc ormPYsHtPns comprising at least
gngﬁ uncf gfr thg é%nprﬁ?nveglggrq o(“fqlrlqg@ﬁf“(ﬁtawsoxﬁw Parcggx?c or duon racemic

opr opI on ovi ges a seven-ne
hﬁmmoe(aﬁlsmelwlot h p%mdutﬁ@llb efoaptahlegalogesplvate thereof, together with

4 leas(t) one ph armalggutlcgﬂ)p Péc%gpﬂ)le %erl%lf,' agﬁ'opaonally other therapeutic and/or
prophylactic ingredients.

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

In general, compounds of the present invention will be administered as

pharmaceutical formulations including those suitable for oral (including buccal and sub-
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br omobut anoyl chloride, and the |ike. The acyl ation

reaction of step 3 may be carried out under polar
weodosmesascondi tions in the presence of mld baBer/EPI05/010238

step-4, N-acyl arylsulfonyl hegpnzoxazine f, is treated

wi th am ne HNR7R8 to afford 15 an am noacy!l
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cordance MAth the invention. The
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meriesof adminstraion s GracHdR 2B 45inse C‘élé)‘f?ptmﬁ éallv dcmecrﬁgwn which
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ki€ gsage% %ﬁg‘f Z[bgnz heP o of'c6§$e%ﬁgnalllﬂgr§31%9ts§n c%%ventlonal

ary oxazl none Is treated wt
Iaiopyatqnngwalgem‘tvlthloqt@déﬁwﬂcpétl‘émcqm%ﬂlkw op Eﬁ@@?k@uaﬁérﬁ}é@ unit

41058%411*0 Hﬁ%; lc@ﬁﬂaﬂlr]am}iitprﬁe Qt?ercﬁ{/ceﬂngﬁﬁt’of HQ a BB N &lient

ar aprotic’‘sol vent conditions in the presence
@frnmmrnas»eth thaintestdeg daily dpsagdapngdiorhesrappyrshd hje phgrmaceutical

&%ﬁ%&sﬁgﬁ}s %?Q%Q%Weags Hﬁi‘ﬁ@' s‘ﬁ@h aASbleRloREREd @QRMFES skriisBlids,

I's reduction may be achieved
poMddars tsh@axaahmlqam@rmubﬁgnu9ebqulﬂs)$u6bﬁé sqlutipres puspensions,

grgﬂlglﬁ)ln? 1% 6% ﬁﬂ%%cagkﬁlesg how, d L op@ﬁ &d ShRbs 5!.?;%%%&%@ for rectal

roup of conpound g in opt
st eginGl acbsmhstustmm cann ithecforn ©é stefile dpjectelle ﬁﬂétlpm fogpprenteral use.

I
{80 Dy AL PR R B MG o rondy
4hog 6.03 ko hlbcsd onp htlhéreér(tloo) roifligesrapeetablgb are asaysbrgiy swtable

%e qgng&x alkylan1no dlalkylan1no or
unc |ona ereon, such that step 4

35 o?ﬁhet ¢aadpounds aﬁtheipeq:sev@nvqtnoonnamberfptmulaéedgn@updmlety of

gﬁ%h&%ﬁ nsw;atxgﬂ d@La§¥ .lftfﬁﬂsn @rh@%ﬁ :icel.lltji]cal fﬂn‘?}g Sitfdnstne dosage forms

uncti non nitri roup
supsenqpest 4 sompaucled Comwubﬁ%@ftthmez@@ emstm or pharmaceutically

Clétggl% e/ RAGER fthe g’cQwE 90 ?g&llén% %h@@la&ﬁﬁ%d &Ql]}t &ceptable

an am ne functi
h@rdmgmy besithtradolid opﬂlquelc tSpb<rh fcandpr@em@@rescmd@de powders tablets,

st fat S I
L T R
shmmne subhteneas rwhﬁlrh gy elsprayeedituents, Groupinangeninypplubilizers,

Fu%%ax?ttrs gengfn%qgerﬁﬁ b%"f'&é?s grég%k{?\reg Noet chmh?eOf"at n%%ﬁérﬁg, or an

e sane ferent 1n
empsulmr(gpatand Ik powylens, thg carger geRpragy th q@wéy @vg@d solid which is

delinsdwhe sl fﬁhel}ldlwdR&)agt]ive component. In tablets, the active component
generally is mixed with the carrier having the necessary binding capacity in suitable
proportions and compacted in the shape and size desired. The powders and tablets
preferably contain from about one (1) to about seventy (70) percent of the active
compound. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. The term “preparation” is intended to include the formulation of the active

compound with encapsulating material as carrier, providing a capsule in which the active
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JR)MR)MOO OO0 CH Step 1 O\~ OH Step 2 O11 2 3
SSSRR A' NHNAKylation Ar' NH O Al kyl ation Ar
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I )"'k- R3 Cyclization Ar / N De;rotection Ar/ N P
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ony am nop enol a is reacted with
withgt.oSigukady, catleteynd logenges spencluded. i rablle@, %ﬂ’wders, capsules, pills,
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atio ction may be achieved in_ polar
apr @thc:c foohy sntabtqfdeeraiﬂdrmn}@trra@an é@%‘giedtﬂﬁdf for @rpyeparations

%f&(!_hgg n{'ﬁ%ﬁ e CQB@JS, aﬁ%eotﬁs‘%&ﬁ?&ﬁgﬁgﬁeous su genswns, or solid

oc- pyrrolidinone di none,
fommal prdperdtioke whidh as¢ myserled o be egrivgrted shontly ef@rérw eligyd for
ti f I t
p*?é/pt A n(ﬁlﬂ&swﬁmgg@g% A{@l%él?%gﬂié@g%%ﬁﬁ%&%qﬁ&ﬁﬁ
peopyeriesghycot mlutlwmmhaef comtalyy @ﬁ’e]-?é)ﬂ@gl rgsngfe o giemplegsuch as

l%rit%}ﬂ bt n‘]‘orﬁ)%%agzor ﬁ%agsAEM&fu@ g&ﬂgonsjtalﬂrbg 'E‘P%pared by

or opr opane to provi
dissdivorgehy actielsomponentiemater and edding euitablegolasantss favors,

Ml R By T, bty s
thpﬁnely dlvsdﬂd\ﬁe:ntle mmmnrtenbmsvatﬁ withe vigeaais arrteriabfsugh pgpatural or
2%?1%’[1% % rg:%{ﬁ’ 2 gfe r‘?} )| QNuRSE H&oﬁufn&a%o@c@rggg@ﬁ@lﬁlése, and other well

g conp i odi d
kmndmreuqundp[g @emap&dtd brmcmcpa(r atems indledd SQWél@nb}ﬁuﬁteflé}ﬁgs, and

emu fqogﬁ %nd ayac Eﬁkria'ln E@c}ﬂ%n t&%%?&t?i%co%n%oﬁ% tOEdiorants, flavors,

benzoxazi none
sbmnlmmbuffﬁ@ﬂ,elrpﬁcud anﬂelnturd@p'ﬁcitlem d@pﬁﬁa@tﬁébwkews solubilizing

rovid xazine -q, which is a conpound of formula
'ﬁ%ents’ gctgg%éa)\nce with the invention. WO 2006/ 037481
PCT/ BR200%/c@bd2 88the pBekent invention may be formulated for parenteral

administration (e.g., by injection, for example bolus injection or continuous infusion)
and may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for
example solutions in aqueous polyethylene glycol. Examples of oily or nonaqueous
carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may
contain formulatory agents such as preserving, wetting, emulsifying or suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder
form, obtained by aseptic isolation of sterile solid or by lyophilization from solution for
constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated with an aqueous or oily base and will in general also containing one or more
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
agents, or coloring agents. Formulations suitable for topical administration in the mouth

include lozenges comprising active agents in a flavored base, usually sucrose and acacia or
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As in the case of Schene A, nmany variations on the
procedure of Schenme B are possible and will suggest

wo beaeelsses to those skilledin the art. Mre SperEP1005/010238

details for producing conpouwls of forrmula | are
descri bed in the Exanpl es section bel ow. The conpounds

@i gat1Rh{ FREINs icOMphiging t15e] @0t ingedadrt i hh Mlefrﬂfasésddlﬁ as gelatine and
receptors 5 |n udi ng the 5-HT6 the 5- recept or

BrCene BT igmerea8d SgrcH: H’@%H@@S]é%f DRt T gt in
ﬁﬁﬁgkﬂﬁﬁkigﬁngertaln CNS di sorders such as Parklnson S

%ﬁe@se L ng} %§§Wﬁ%|§g§§%§ﬁlm@’ | eo¥185g 5 P c!lmmlstratlon as

ﬁl‘%@'@éﬁ&le\.{ €A 15’&7 %Q:'ltﬂ%" Wax, fROGsd |n%§lflﬂ@ bBfattiflagid@lyeerides or cocoa
hei mer' s di sea enhancenent cognitive

lh‘iifﬁs Ay st weliednng e aﬁme§0m@éeﬁtﬁgglap%r&do@@oz§aewsgsfOf example,
Wﬁfrﬁlﬁg AThOMo\Eh BomBgheBREMIYre iPBIRhGokPediht A€ Senient sized
akat hiSia, attention deficit hyperactivity disorder
malismllowsdite pealiddeslidify.  di sorder (ADD), wi t hdr awal

f r ONTRHE Uin IS 0B e PraeniGACAIHTR m B HefdehhulafddCof i 4ghaand
benzodi azepi nes, schi zophreni a, _and alag'dlsorders

BEatEOn. RPSHISPRMRPNY CERIFRE SH PRiteS: fAam OF APIGYS/coRliping in

ARty f P RAR)e USgrediEgtiucld BRBUATS afd 1@103%3191 tBX RR €4 BélappRopriate.
be of use in the treatnent of certain

( gasThofompainds af thegressriday O tondnay %@fﬁn&h‘éﬂd fop e
derﬁf?ﬁéil{%"tloﬁn q’he Jo'iuﬂl(ﬁrfs' dr @@J&nggﬂﬂre §%§1§UdQﬁﬁctl§r Rethe nasal cavity by

phar macol ogy of the conpounds of is inventiqn

ERITVER PR A ERYS, &rrtexameléo\jﬁh  HORRCHIERtIFEY SPaYe T .hﬁvaam%ms

LagBe b%&@&dﬁﬁ B sgl%leﬁfr MhitiAgsettBan aff iHailftt@TaRfofh %1$(§pper or pipette,
cohpounds at the HT6 receptor and the 5-HT2A

fhacipy be aqmevleéay éhei R§HARE AIHBISHENERE PP % REdetesBippd volume
8f Be 461966H BECLPELRIN. 18PhTH8e BF £381), tHiOHRDbE fhibwalfsd&Emple by
phar maceuti cal " conmpositions conprising at | east one
E@W@Uﬁ' QﬁnﬁmﬁﬂﬂﬁégéﬁﬂaYRW@ﬁtlon or an individua
| SONRhe chﬁE&fHd@ 0PThePREABROMton hybdHoem@fatd SRIBESAN
a_pharmceuti cal acceptabl e salt’ or solvate thereof,
edrginisieation maﬁtm&@r ¥ teche respEatp Al aBd i ceudipgintranasal
%ﬁﬁfﬂtﬁﬁﬂoﬁ qﬁE Eérﬁ?ourﬁﬁgllpﬁhbﬁﬂ?hﬁ% aostnlfh@lrpatrhﬁé &REfdt bfample of the
/or proph I.c ingredients In general, the
mgﬁﬁtps(%mtrﬁ@s prlesseAch apafcksite \mqwbeb)btamed by means known in

tﬁh@@r{‘ 'f§rt &xhfn le|b2 rﬁlcrdnhz%'haﬁeq'hb calveXngbdiestis ﬁ?ov@dgaqﬂﬁ pP%surized
of the nodes of adm nistration for

a ith ¢ watabkmroeelkncharas aehlprafluesocadhn (G, (96 §3ageples

Hﬁﬁg) §d1ﬁ[1§rotn3’e|ﬂ‘1a9§| frhibr SRR B edRht Yor didMGbeiaRlYrobth88 or
, nmost preferably 1-30 ng daily, dependlng

cbrn dirideusther aeEbIaE s s he Kot Eyepprerignthralorgntaina
A 3RESR b e}g%chﬁﬁ?tﬁlq dokdsr cﬁfgg nﬁl@q)ercghﬁbllé@oﬁﬁbferbdqfalve

the 30 subject, the potency of the conpound 'used, the
Niextretlaﬂﬂthe@meomgraéwvmrgwlmreﬁlde@ e fqrAnpfcdty pRwder, for

] ﬁ%ﬂ&l}nthﬁ tl?éjJBn%osutnrd"’IB Qe Eéa\ﬁf@éﬂlﬁge suRAds aB8se, starch,

pre erences and experience of the I
preechtderivafies suches h @weylafeﬂml g¢livdesg aagtpplyvinylpypelidine (PVP).

@EE BQ{Vdertd'aﬁﬁIr W0 fotHE i S 8RIRSal Whity. B 3BWRer é’Mrﬁ}ﬂQHfon may be

e ex erlnentatlon and in rellance upon persona
meé@gemahéw fermeifos €kaBRledn eFpsulss or wsiidgenef ey, setagne or

BEGET PRk EmidIEEARR Pbivaa! da¥y be administered by means of an inhaler.
When desired, formulations can be prepared with enteric coatings adapted for

sustained or controlled release administration of the active ingredient. For example, the

compounds of the present invention can be formulated in transdermal or subcutaneous

drug delivery devices. These delivery systems are advantageous when sustained release of
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tabl ets, the active conmponent



30 generally is mxed with the carrier having the

necessary binding capacity in suitable proportions
waomeosmpact ed in the shape and size desired. AGEBEP2005/010238

powders and tablets preferahlgg_contain from about one

(1) to about seventy (70) percent of the active

cagpound. Suitahle carriers incl ude but are not

Si um car bonat e, gnesi um st gar at e,
, _pekPiln, de , “CH, Step 2
3 hyl cel] Ly e | m
Naret hyl e 0s Ve MCPBA

' , a low nelting wax, cobfa
by ter, and the like. The term"preparation” is
intended to include the formnmulation of the active
compound wi th encapsul ating material as carrier,

pr ovidi@g a capsule in which the act [ oe WO 2006/ 037481

E 200 01Q238 - 33 cemponent, h 8 Step 4
ers undeelr—by—a—earrrv\h in ——
i at vvi th it. SimBrRarly, cachets ngesl, Pd/C

are i ncl uded Nl et s, powders, capsules, pills, 2
cachets, and | ozenges may be as solid forms suitable
for oral admnistration. G her fornms suitable for or al
admi ni s{r@tion include |iquid form prepar atQ.offs

i ncl $l_emll sioens, syrupep®lixirs, agueQ
soI eous suspensions, or sol |‘: \[(:[ :\[\
pr eparat i ONg_» are. int ndedNta,q ge o-- :

shortly before use to |i Yorm pt epar ati ons.
Emul si ons may be prepareqxbnhéglutlons for exanple,
in aqueous propyl ene gl §col solutions or may contain
enul sifying agents, for exanple, such as |lecithin,
sorbi tan nonool eate, or acaci a. Aqgeoos sol utions can

be prepared by 1lo ol ving the actgve onppnent in
wat er and addi ngj_gu{ﬁb_l_,e col o j

stabilizers, and tE n| ng age Agt
suspensi ons can be 'BT %red by di spersr ng t{:he finely
di vi ded active conponent in water with viscous
mat eri al, such as natural or synthetic guns, resins,
nmet hyl cel | ul ose, sodi um cas@aEy¥FChyl cel | ul ose, and
ther well known suspending agents. Solid form

%F}ég-ar ations include solutions, suspensions, and 15

5  BNMYtEo:0N5-niteed-pheyyledfingl-henzene addi ti on to the active
conmponent, colorants, flavors, stabilizers, buffers

artifici and nat ur A sweet eners, di spers

t hi ckepegs,Osol ubi | i 2 ng ag@tﬁps and

conmpo of Gthe pr i nve ;l on rra for ted
for p eral ad tratron'?e Py~ i nj ectTonNO,

for exafpl e bolus injection or contlnuous I nfusi on)
20 and ﬁhy be presented in unit dose formin anpoul es,

pr e-friihk ek FBEdRGEEpoRE@RId CHOL W BB 1O(2) B5116) 1992 sodlurn
mul ti-dose ‘containers wth_an added pr serv@rve

RSHHits4 PO PorisPeRaipn In ARBELH el 16y rdd Funal) P FIchie 10 M of

S0 i1 B Snarite @mrttg PO, hAd Qisblition oﬁ@éﬂﬁ@ﬁk&hﬂéﬁm o £92 mmol) in5
for ‘exanple solutions in aqueous

10 mkatpiME was addadydrepwise AEe 6 aenuti?affgﬁ YLS?IF%%% SBhinutes. A
SPLYENG S-Sl o MR NIngd i BSxy- NGkt BeRicaPYd 2NE zgllmelal),m 25 mL of DMF
er)zasl t gl!:l 2 clieedndetog\lfv}/s(e: ?c! the reaction mixture over 30 minutes, after which stirring
was continued for another hour. Sixty mL of water was added to the reaction mixture,
and a solid precipitated and was collected and dried under vacuum to yield 4.63 g (17.7

15 mmol, 89%) of 2-methoxy-1-nitro-4-phenylsulfanyl-benzene. MS: 262 (M+H)".
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25 vegetable oils (e.g., olive oil), and injectable
organic esters (e.g., ethyl oleate), and may contain
wo coonba8Dry agents such as preserving, wetti nEGCT/EP2005/010238
emul si fying or suspending, stkahilizing and/or
di spersing agents. Alternatively, the active
Eﬁgg%edlent may be in powder form obtained by aseptic
isolation of sterile solid or by Iyophilization from
Benzeheshlfonyl-2- MoKy t1gniirenbgsa¢r e use wWith a suitabl e

vehlcle e. ., sterile, pyrogen-free wat gr . 030 The
conpou a._p @sent i nvgntj on be or ul ae
for to i stt on_iéEJJ@e
0|ntne 8 cr 52 Iotlon as nsd*

|go mCPBA 4 e NO,

pat ch. Ont rrents and ¢reans may, for exanple

fornul ated with an aqueous or. oil S ) .
dd M SO bRECE ARG it & Sgbh | TG lgﬁ’éﬁ%”lved in
rh%'yﬁﬁ@ CHIBMdt,b %nd F1r Ul tRIn8FhsWhblld ano‘a LM@tuS:h(Ddropéﬂbynzmc acid
basé and wi | eneral al so contai ni one . or
(B3 PR mcplhbfa g&qt@o thig %ftrquzmﬁféurﬁg% Eq po&‘i‘%ﬂfé’r‘@ﬁ eth minute

}?egﬁ)rdt Stter SHSREME rOQ1i88 & Bire WhY EKRAIEHD hAGeNASolidformed during
col orlng agents. Fornulatlons wtablﬁB 0

for t
AN At e ranoved by Fitratinm: L beifhiEats §as litéﬁ @1 20 m£ of methylene

GO5RId, S G2 @REhYE REEHRMSs With a5 frﬂ@&mﬁtﬂat@@m}m@u akiby (MgSO,),
sucrose and acacia or WD 200 37481 E 2005/ 010238
arglicopeenyerdechiiacysdeviqld £69 882’& eg%ﬁﬁl@sttl BYlarpelRoxy-1-nitro-

Bé}ﬁéﬁedals%glenw sGHA (188hhol 86 8% USIS: as4 al-anT.ne and
ycerine or sucrose and acaci a; and nout hwashes
g@hﬁw|5|ng the active ingredient in a suitable |iquid
£/ SlksulHRG-£ARAYALS10f the present invention nay be

formurated for admnistration as 5 supp03|tor|es
|OM/nE|tI ,ﬁax such as a m xture of fatt Qa id

gl ycer eagodP- hut ter |§t¢n3rst
actlv. oon i'Sper sed honogene
exanpl The nol BB honog ous

is then poured into c%nvenlent si zed nDIds allomed

t o c@ablutidAGf - Befhkdilfoyyl-T- h&:tl&ﬁd?ppblﬂﬂﬁbﬁfzeﬁhel 49 36mimol) was
i nvention may be formul |na

disalrdde Pae et resddeps “46&%6}3% déq ééﬁgBBf@é%mL 1M in

RR&yESe CBWHI@) Wis eﬁiﬂé@ﬂﬁo;ﬁ@iﬂt@ it fegiction mﬁ:ﬂiﬁletolvéll’ﬁ(l mutdne;
acti've Ingre i ent dzt?‘é carriers as are known |

HINgIYas SORPHIIpPIhIRS react s TR Eo Aoy Ed fwara? 8Bé%f°°m
Teﬁr\’;?e@itr&n MBYylege E106Had @0e ehlf)Aas aa&ail toaléimeﬁtt&irf @ibttore.and the
e sqlutions or susp s are applie ct
PHANKAYAS Wé%\w%?vd pyice B RSN L AT e R Wlﬁbﬁ&’e%hr?ﬁ fagurated
Waﬁ-ﬁi@‘g Qﬁ&pmgsog |aﬁ@t:61@ceﬁfrat$:ﬂ Erayacua' hehd Qﬁlﬁub ek fﬂaﬁysﬂaﬂlzed from

ded | asin I dos
Fbperto RO DU H PR G 0 BTteBene oY iR phesol a
egnhﬁgﬁg.pM1Qme@gaEDEnt adm ni stering an appropri ate,
Eredeternined volume of the solution or suspension.
e case of a spray, this may be achi eved for

e XA L5 B¥nzeABRASn Al plRnsEt €r i ng at om zi ng spray punp.

The conpounds of the present invention nay be

f or nul at ed @of’aerosol on

OH _ Stepd
OCL, e O,

To a 1 liter flask was added 500 mg of a 5% dispersion of palladium metal on

charcoal. The solid was wetted with 40 mL of ethanol and the flask was charged with a
solution of 5-benzenesulfonyl-2-nitro-phenol (17.35 g., 62.1 mmol) in 350 mL ethanol.
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20 adm nistration, particularly to the respiratory
tract and including intranasal adm nistration. The

w@oooposmsi Wi | | generally have a small parti cl epGI/ER200©010238

exanple of the order of fivesgh) mcrons or I|ess.
Such a particle size may be obtained by neans known in

T8 bvas %@Jve@mm& ¥n BAsGnAni padshRMbf 1TAen wed ﬂn)ﬁ@italned for 2
i ngredient i’s provid In a pressurized _pack wi

hoyirs. abhereprtiopenixiiye was Elersd tl’gogghx eRlise |t}epoﬁlgégrqggﬁentrated in vacu,
Aol re ? e El@ﬁ]lg‘?&?d'ﬁ%l Was p%tr’iﬁgﬁ EJ/1 th}quillfj SOLRBRINAAE6:1:0.1 methylene

trichl orof Fuor onet hane, di chl orot etr af |l uor oet hane
cloridscimmsharil ox et G fdrhasanesall b taating pelidgrsagstallized

(e 3P S C‘ﬁm ﬂgggl@ G gCG%ﬁtrﬁ'x'nBl 8093 %ﬁ%{lﬁals 546 h @ifonyl-

se 0 be controlled by a
me}@dr)@éﬁlh@ soligy Mé?%&’t(ﬂ\gréﬂ/ the active ingredients
sbe provided in a formof a dry powder, for
le a pomder m x of the conmpound in a suitable
anieenetuiionylsiid fpenzo xagia-3-g0ar ch, 30 starch
derlvatlves such as hydroxypropylnethyl ce |QLOS€ and
ponV|ny b rrolldlﬂe (PVP). S:J?e powder ar er\MI

for ~' pov ' |o
0 p din un|t dpse forn1fo npl
capsu &S or C trnges of §e$%ﬁdne or bllste

packs from which the pomﬂ:r nay be adm ni stered by
means of an inhaler. WReK(dash¢ad, fornul ati ons can be

prepared with enteric coatings adapt or 35

sust AsHEHoBPE ERIRYPT Z?@F‘Q&%’e’!ﬁaﬁl‘%"i? %%%ﬁ i b Bmalhig 10 mL of

AGtdni@ild We @dleanb OB rrg&nf@rmmon mgadd‘e@rﬁb@ﬂlﬁﬂslc&foohhe (0.263 g,
resent_invention e for ated 1.n

S munahinheL Wi, e Ferg e TN et BB F e a &Ly 2097 mmol)

WASIRIZE dad 8@«\7 WAL AYROWS. IMieiRg S tatirRd T&d (ﬁﬂ:ﬂﬁ)u@ﬁs H®reaction

2006/ 037481 PCT/ EP2005/ 010 -35 the co

ﬁ’é’é@%%‘&?rﬁj r&mﬁefﬁaﬁﬁ%ﬁf Zlg’(btﬁﬁm%ﬁir ORRle Z(?g kg eiag%‘élﬁt(’l) was
FRAIABEY drl the kibedra vas (RAMQAIBA S IN(SET@NBE BrdTRb urd el he\tezrc}ﬁon

systens are fre uentl ached to an skin- adh %1 .
FoTtHEE WHgeded to %ﬁ HABHeOnH PRI WIS AR EE apg the organic

?&Mﬁ%sﬂéd Vi@ wike Be L AldteN d8BNENE a,S®; hd cofz@itfated in vacuo.
dodecylazacycloh <ﬂ£ 2-one) Estalned rel ease 5
Bt Frde yolid Wasgrarvetpldizg @P@éﬂ“@ﬂﬁ@ tGneously into the

S uggﬁmealkh bﬁé&lﬁinc{?)iné%ﬂz@ EYgi Of 0. 3§ﬂg @psz ol T8486) of 7-
subdermal inplants e ate e u
Senapeselionsdibt-herzol bn@xaﬂ% ProReia YFh‘b‘ﬁé fid. 3\45 258 (MBS
ki g@egradable pol yner, e.g., polylactic aC|d The

0

ar mceut tical p[ep rat|ons ar e preferably in unit
g I -~ QERRO L LAXBHBBar ation i S

subd|V|de |@to unlt doses contalnlng approgruate

quanti tjes gf 0 the active onent . i t
dosag@g a packa rati egg
cont ai ant|t| prepa
packet e tablets ps%les %ﬁ Sl mders In V|als orH

anpoul es. Al so, the unit dosage forn1can be a capsul e,
t abl Atsus@&&bﬁtof 7- b@hzdn@ﬂﬂf@g&l 4 dehiq[1djodarine3onb 2.3 Heg., 8.00

SERGRPL P PR e B0 e R PESUARE DR
tomplek & .4 oS lalME scﬁleecm) \b&dddeﬂ dropwise via syringe. The solution was

refluxed for two hours, at which time the solution was cooled to room temperature and

ethanolic HCl (10 mL., 2 N solution) was added dropwise. The resulting solution was
refluxed for 3 hours and allowed to cool to room temperature. The reaction mixture was

poured into 100 mL water, the resulting solution made basic with potassium carbonate



15 Rem ngton: The Science and Practice of Pharnmacy

1995, edited by EE W Martin, Mack Publishing
w@eovpasiasl 19t h edi ti on, Easton, Pennsylvani a. PCT/EP2005/010238

Representati ve pharnmaceutical _zfornul ati ons contai ni ng

a conmpound of the present invention are described in

e exteaiTlhes. abanth EXAVRAES TIRQ I HOL QUM washed with 100
gﬁﬁgarat!ogs and §§aqgles are giveh to enabl e those
118G drigd oxe NgopOa afl crscenteatedhin acum dbe sesalfthgantiduevas

puaGd 5P ALMRTREAEOBEphVRNGIS0% ETIRYinTRUIED) BGkvd 73 ¢ of 7-
%%n5|de d as ILn1f|nthhe scope of the Invention, '%t

peengsulfenyet rgilidrorefir gnzo d - HpazinedFp d8@ras atyieNaw solid. MS: 276
therreof . Preparation 1 25 7-Benzenesul fonyl -3
4-di hydr o- 2H benzof 1 4] oxazi ne The synthetic
procedures described in this Preparation were carried
out according to the process shown in Schenme C WO
2006/ 037481 PCT/ EP2005/ 010238 -36- NO2 SH O CH 3 +
Step 1 _ I \ (S(OCH3 Step 2 NaH/ NO2 MCPBA C O- O
00 S a OCH Step 3 ~S~ O Step4 31 / NOBBR3 I /
NOH2, Pd/C 22 SI\ OHStep5SI ONH1. ")LGC ,
NaHCCB N O 2 C H 2. K2C33, heat O\ i0 Step 6 S O
BH3. SMe2 N H SCHEME C Step 1:
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15

5 2- Met hoxy- 1-nitro-4-phenyl sul fanyl -benzene N2 SH O
+ Step 1\ SOUICH ~CH3 I / NaHI / I / NO3 2 d

whoag34be procedure reported in Chein. Phari neCBBEP1005/010238

40(2), 351-6,1992, sodium hydgpi.de (60 % suspension in

mneral oil, 1.26 g, 44 mwol) was added to 40 nL of

di met hyl f or mam de ( D\VF) Pep! PDGtioand a sol ution of

benzenet hiol (2.25 q 22 nnn ) . in_5 1o nL of DMF was
wisienaengsulfanyls3 didj

added drop hydre-2H-BenzofbAlazarine j r rj ng
f or @%Qﬁ@?rocélur@sqe%ﬂiﬁﬁ iQthis Exarn%le were carried out according to

hoxy nitro-benzene 5 g, 20 mmol)

tthEEf%Lh@WDEW@iMﬁﬁfihen added dropmrse to the

reaction nixture over 30 m nut es, after mhich stirring

ont d flor ano Mo@r Sixty wat e
a tko ture “CH,
p eC|p|t an ected and drie

to yield 4.63 (17 7 15 mmol, 89% of
2- met hoxy- I-nitro -4- phenylsulfanyl benzene. NB 262
(M+H) +. WD 2006/ 037481 PCT/ EP2005/ 010238 -37- St ep 2:

4- gﬁfene 4l fony hox -nit
: ‘: "o spgs o Step 4
ZNNE%hOX phenyls - 9HNO,H,SO,

18. 7 mmol) 9 ssolved in hethylen@ 6blor|de and 2
t he solution s cooled to OC. Meta-chl oroperbenzoic
acid (8.73.gm 39 mmvl) was added to this reaction
nixture in four portions over a 10 m nutg, period

At hoHr eagtebgn m nfﬁ;éjirred for Sep6 -
d forn%d—dﬂﬁin ireg and was o -
7 pat i oy, PaRe fi dHLuﬂed/MLL@ NaHCO,
20 mL ®<~nethy eﬁe chl ori de, aﬁd @as washed t Hree

tIﬁESOMA h 45 nL of saturated NaHCG3, dried (Nﬁéﬁ%)?em

10 and concentrated in vacuo to yield 4.69 g of
4- benzenesul f onyl - 2- nethoxy-l-nitro- benzene as a

yel | ow_solid ( mqsdl§ 90. S%LD7NB: 294 (MrH) +. 0
L. ﬁfi el O O§

// \\
2. HCI/EtOH N

Irz

SCHEME D

Step 1:
1-Methoxv-4-phenylsulfanyl-benzene

H.C MgBr
\o—< :>—S + ©/ Step 1 ©\ /©/
2

4-Methoxyphenyl disulfide (9.014 g, 32.37 mmol) was dissolved in 15 mL of dry

tetrahydrofuran (THF) under nitrogen, and the reaction mixture was cooled to 0°C.
Phenylmagnesium bromide (16.18 mL, 3.0M in THF) was added dropwise to the reaction
mixture via syringe over 15 minutes, after which the reaction mixture was warmed to
room temperature. The reaction mixture was washed with 50 mL Et,0, and the
combined organic layer was washed three times with 50 mL water, once with 50 mL
saturated NH4CI, and twice with 50 mL of 2N NaOH. The organic layer was dried

(Na,SO,), concentrated in vacuo, and the residue was purified by flash chromatography



Step 3: 5-Benzenesul fonyl-2-nitro-phenol 0\ O\ 0 S/
\ OCH Step 3 ~S~\ OH 3/ | / NO2 BBR3 N 15 A
w@e odoasmsl of 4- benzenesul f onyl - 2- net hoxy- | - ni t POT/EP2005/010238
-benzene (4.69 g, 16 mml) was;) di ssolved in 250 nmL of
met hyl ene chloride and cooled to OC. BBr3 (64 niL, 1M

(ORo S%Eétﬁxylla@&@teciﬂ h@idn@@)to\@@e‘ﬁd agokeel (5 BRVhRe, 719%)tdﬂ$ methoxy-4-
reaction thure OV%r 3 m nut e Llrrlng was
¢

rRhsavlsHipsgl-benvgne pe %@rMﬁﬁﬂ&?MﬁéI§ms al lowed to
mup to room tenperature. Methylene chloride (200
was added to the reaction m xture and the 20
RSIeadenen ce vvlth 450 nmL of water,

once wit h 200 ofosat urate, r| ed S@Q
and c S tra N \VeUuo. %Dre3|d
recry ze om et hanol,\,,d;agAaffor

6t 5"benzenesul f onyl - 2-ni tro- phénol as a
yeIIowsolld M5: 280 (M+H)+. Step 4: 252

- 5- %W@ﬂ%lsumﬁﬂoden%nee% @Otg)g\ZSSLtSe[Hm%CPS\anissol\@d in 15

k was ad

ol reehylsn i a0 OpIogab D401 Mt atoPoTpenEHarGam 6 & 56
%P‘g)éi@lld ﬁd\éﬁ to\%lg?%\g 1118 n%gil{&tcpﬁlE:%ElWea&M thitfire. The

was c ution of
Biljersreesukd &ryarn sldfticmab? poten et ropaytegmegaturegandithggrfityred. The
§o’§§%z%g d’f%rﬁte{ aNPlhe ﬁ@at%%@ ﬁjeﬂ%ldg GRHERZQ0% Q%%3 solution,
was purge drogen gas and

@m@ls@iméodfand CAIIWWGEdﬂaWWGM etpvndﬁl benm@@waony’r%methoxy-
t?e%l@ (;3%95‘ X 44, Bad lalfté i &4K: bhg eiatgb{)@e' ite, the

iTtr hcentrated in vacu, and the resul ting
StegBdue was purlfled by flash (1:1:2 of "magic base"
‘i'%:e‘]fiege%ﬂ@éi %% chloride : methanol

exanes ) The resulting solid was

recrystall m 3>QO m. Et OAc t 0% v 7 68 0'('31
mol | 50O énzemas:ulfo‘\
crystal I| RE .58 u. 250 (WEQ—-F’

// \\

1-Benzenesulfonyl-4-methoxy-benzene (5.92 g, 23.8 mmol) was dissolved in
methylene chloride and stirred. A solution of BBrs (6.77g, 71.68 mg) in 120 mL of
methylene chloride was added dropwise to the reaction mixture, after which the mixture
was stirred for 4 hours at room temperature. Water (150 mL) was then added to the
reaction mixture, and the organic layer was separated. The aqueous layer was extracted
three times with 45 mL methylene chloride, and the combined organic layers were dried
(Na,SOy) and concentrated in vacuo. The residue was purified by flash chromatography
(30-50% EtOAc in hexanes) to afford 5.348 g of 4-benzenesulfonyl-phenol (22 8 mmol,
99%) as an oil. MS: 235 (M+H)™.



Step 5: 7-Benzenesul fonyl-4H benzo 1 1,41 oxazin-3
-one C~I 11,10 Step 5 SO(), ,S:::~0H30 NHci |,

wolideas4d O 2 C1 H 2. K2C03, heat 10 A sol ut PONEPf005/010238
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2- am no- 5- benzenesul fonyl - phengb _(0.392 g., 1.57 mmol)
in 10 nL of acetonitrile was cooled to OC. To this
sedput:i on was added sodi um bi carbonate (0.263 g., 3.14
[) in n. water. Wth stirring, 2-chloroacetyl

%%MQ? mmol ) was added dropwi se
over 2 mpuytes. Stirrppg was continued for one houg,as
the reac m WS war medsfep 4r oOo0m per at

Pot assi uo(O. 26493189 @’ wa then
added and The,System was waiNogd,3q ref Nix JE5C)”f oNO,
two hours. THe Peaction nmixture was added t© 50 ni

OAgy.; i a nd t he
o oot LB 8L (988 SPRYLR, 2Lty phene
@3- 3452, 3¢ SrmiiaD S@4 addet todn®ent vhted:. HaSOawith stirrfffcge 3Cé)nrcne_ntrated
i i . fr-om m ure o
e o LI A
girygd whder nftoogse derehlesus.f Biyteadidneiaofe lvad HostagiteBo @i éee, and

O POk ey BBl i 5™ St oride. The

eombipedorgan® layerewdrs dried ON2SH, Yarsluspeasiaed Of vacuo to yield an oil

f I 4t 0 [.1,4 xazin- 3-one (2. 314
RSP SYLIADY SRR L S P S0 -
enzerdshlisnyl @nuitiveptenel @i 37ed, hydntgardie) dea cradepblek NI8: 285 (M+H)™.
§lp 510 M sol ution) was added dropw se via syringe. The
§6P_ut'ion was refluxed for two hours, at which tine
fening AN €% edolt 0 room t enper ature and

et hanol i ¢ HC | 10 . , 2 N solution) was added

dropwi se. Fhe resul{ingHsol gihan was” refl uxed st 3
hours and vvedcool to-room t gnpefat u The
reaction mxftne-was 3Qq pouriedprioto T60 pd wat'er N, he

resul ting sol yrign made Basic with potas$i‘em carbonat e
WO 2006/ 037481 PCT/ EP2005/ 010238 -39 and extracted
t hr ee Behzressulohii- BAitra-pkéndld (6. Thg 2030@RH00), PAATEI99Sme) and 1 mL

(‘9@ v(reﬁer\l\v@g’rg ggdevc\f ttoq ﬂ:zll(s]lg after which 45 mL of EtOH was added. The reaction

mixture was stirred and purged with H, (1 Atm). The reaction mixture was stirred uner

H, for 4 hours, then filtered through celite. The filtrate was concentrated in vacuo to
yield a crude oil, which was purified by flash chromatography (0-15% "magic base"
(6:1:0.1 methylene chloride : methanol : ammonia) in dichloromethane) to afford 2-
amino-4-benzenesulfonyl-phenol (2.695 g, 39%). MS: 250 (M+H)™.

Step 6:
6-Benzenesulfonyl-4H-benzo[1,4]oxazin-3-one

S S N )
0 H

(e}
S NH, 1. )K/CI ., NaHCO, AN
0o 0 cl o)

2. K,CO,, heat

2-Amino-4-benzenesulfonyl-phenol (2.064 g, 8.2 mmol) was dissolved in 15 mL of
methyl ethyl ketone, and NaHCOj3 (1.39 g, 9.1 mmol) was added to this solution. The
reaction mixture was cooled to 0°C, and 2-chloroacetyl chloride (0.215 mL, 9.0 mmol)

was added dropwise while stirring. The reaction mixture was stirred for 2 hours, after
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nmL brine, dried over Na2SO4 and concentrated in vacuo.
The resulting residue was purified by flash

w@ booenst4egr aphy (20 to 50% Et OAc i n hexanes) tBCOER®05/010238

1.75 g of 7- benzenesul fonyl - 3;#4- di hydr o- 2H benzo [
1,4] oxazine (79.5% as a yellowsolid. Ms: 276 5
&M*C'H')K"CO\!\@ 2@9@’%&&4 ﬁgrddgggqgélt&l&ge?tﬁm w#®rought to reflux for

Preparation 2° 6- Benzenesul fon 4- di hydr o- 2H
three hionry KB 1eactiPRENEHHE Ad FROl iﬁ/ ?b'@efcﬁeré% B w&dﬂﬁf The
&3k Sic S RARL S YBE tHr &Y filnedwRNEQ ﬁ‘ﬂ%&ﬁ“ Sikebth Et(hﬁL saturated brine,
process shown in Schene D. Br H3CO + Step 1 uzOCH3 Q
dried N 8p gpiingd copggnirated ip Vg @Sylébl axrpdg sqlidy wg{cbpjvagf purified by

| ﬁ&ﬁ%rmé%mgﬂdz% Et@)’x@m%egal\ N%b AR RbenhRulfbnyl-4H-

hmzobbﬁgxmn 3v00© (2.1 7&K mﬁ@&t%%)\ MSsié%)p(MHé&)dC? \ I
et NOL1 BH3I:SM2/ / ~~HOSOHOO 2.
t()—| 5 SCHEME D Step 1: 1- Methoxy-4
onzihg.A-dilesiz el -Deryol .4 |oxazing MyBr \ Step 1 1)\
ao- CH3 2 / /S 10 4-d\/l9t hoxyphen di sul fide (9. 014

32.37 wa so ved inS nL of
tetrah ur nder—n—fTo—En @\he/‘
m xture s &ool ed t';p

2. HCl/EtOH ” o

A suspension of 6-benzenesulfonyl-4H-benzo[1,4] oxazin-3-one (1.42 g g., 4.9
mmol) in 10 ml anhydrous THF was brought to reflux, and borane—dimethyl sulfide
complex (2.45mL, 10 M in THF, 24.5 mmol) was added dropwise via syringe. The
solution was refluxed for 3 hours, and the solution was cooled to room temperature and
ethanolic HCI (3 mL, 2 N) was added dropwise. The resulting solution was refluxed for 1
hour and then cooled to room temperature. The reaction mixture was poured into 50
mL water, the resulting solution made basic with potassium carbonate and extracted
three times with 25 mL Et,O. The organic fractions were washed with 50 mL brine, dried
over Na,SO; and concentrated in vacuo. The resulting residue was purified by flash
chromatography (30 to 50% EtOAc in hexanes) to give 1.12 g of 6-benzenesulfonyl-3,4-
dihydro-2H-benzo[1,4]oxazine (83%) as a yellow solid. MS: 276 (M+H)™.
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Phenyl magnesi um brom de (16.18 nL, 3.OMin THF) was
added dropwi se to the reaction mxture via syringe

wo@es/03H48 nut es, after which the reacti on nm xXeQEF/EP2005010238

warnmed to roomtenperature. e reaction m xture was
washed with 50 nL Et20, and the 15 conbi ned organic
| ayer was washed three tines with 50 nL water, once
with 50 nL saturated NHACEX2mRI8liwice with 50 niL of

ZNZanyf'&uH&W'ﬁdﬂh@&@ bé’i@@ 14 )oR8hin UNAP S -dimethyl-amine

concentrated i n vacuqQ, an resi due was rified
f | askhestintbats prycedty d w@@fb@/tg@ﬁsmpmsyg Uéi%?é’?;‘g‘%g to the
prg%esgglot“gngﬁg&gyh acetate in hexanes) to yield 5.506
799 of 1-nethoxy-4-
phenyl suld gyl - benzene as a clear oil. \/917 (MH—I)+

Step ‘,1 Q@ Ifonyl 4- met hoxy-
FbEc ol g\
1- Met 4- § awl\/be,qrfahe (5

mmol ), was dissol¥ed in 15 &t hyl ene chlorlde
cooled to 0C. Mt a- chloroperbeniolc acid (1.2.6 g,
nmol ) was added in portions over 15 minutes to the,N\
stirring reaction mxture. The nixture was stirtéd

for an additional 2 hours tenperature, and
then filtered. The 10 sol i%ﬁ%scarded and the

filtg @ﬁs@em@@q & batkehsvutfenyi4rhbdizofl, 4 pfxa2M K2EIB.09 g., 0.3

SO g S ASD AT GRS B L g

%Qﬁsuﬁﬁ cabvite €0.698 d.,00.6MEm oA (o MitH)ethyl Stegte Svas refluxed for 1

o3R8 Bhestena B RD LR o VA et RoR b Shepinuted for 3

Kl&lr9.23(gmLZﬁh)8 20¥Ble Jwaveril ddil sl the ebattion midtthid vessevashed three times
C glorl e and stl rred. A solution of, BBr3

15 bplr et oL HRRE LHR BN Tese adh vaoud: ThEresidue
WEORM R DY BashiBirsr@ofiaphy (0 obtﬂ% enetladriokn diblilotorhdikane) to afford

sy s S S0 e b MR 4% S50 SERRLAN o

Bénsb L€ oxaind 3tdiR. PISQ36l (MJrHyeﬁnpNasz sepanat (EIEICI s'ﬁltéa

g e R S St R

¥Rl alkiyl @bride in step 6 in place of (2-chloro-ethyl)-dimethyl-amine hydrochloride

or replacing 7-benzenesulfonyl-4H-benzo|[1,4]oxazin-3-one with 6-benzenesulfonyl-4H-

CH,

benzo[1,4] oxazin-3-one:
7-Benzenesulfonyl-4-(3-dimethylamino-propyl)-4H-benzo[1,4]oxazin-3-
one, MS: 375 (M+H)", mp: 194.0-196.4°C (HCl salt);
7-Benzenesulfonyl-4-(4-dimethylamino-butyl)-4H-benzo[1,4] oxazin-3-
one, MS: 389 (M+H)", mp: 179.0-180.0°C (HCl salt); and
6-Benzenesulfonyl-4-(3-dimethylamino-ethyl)-4H-benzo[1,4] oxazin-3-
one, MS: 361 (M+H)", mp: 204.0-206.9°C (HCl salt).

Example 2
7-Benzenesulfonvyl-4-(4,5-dihydro-1H-imidazol-2-ylmethyl)-4H-benzo[1,4]oxazin-3-

one
The synthetic procedures described in this Example were carried out according to

the process shown in Scheme F.
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15

(Na2SO4) and concentrated in vacuo. The residue was
purified by flash chromat ography (30-50% EtQAc in
wheooangmpi t o af ford 5.348 g of 4-benzenesul f onpdFpP®0®010238
(22.8 mmol, 99% as an oil. MB.. 235 (N%FD+. WO

2006/ 037481 PCT/ EP2005/ 010238 -42- Step 4: 4-13
enzenesulL&SéL 2-nitro -phenol \ OH StQp 41 \ 1\ OH

O O HNGB/

S\ hKE 0Q Uilng th prgted reof J.
430§Fp penzgnexl ph&nol
?gp§ to , nL Lon
cen ated HNCB (1.287g) Was©
added dropMAse via Hddition funnel, and the react%én
m xture was stirred under nitrogen for 4 hours. Tké&
reaction m xture was then poured over_ice, and the
resul ting suspensi on was extracted &éﬁr tlnes Mﬁth 50
mL of met hyl ene chiS#riZde. Jhe u-» Iayers
were dried (NaZSO4 and concen cuo to yleld
an oil 10 which sI Bolidifie The
washed with 1:1 2EtHDAC: hexanes to yleld 4- H
benzenesul f onyl - 2- ni t ro- phenol (6. 37 g, quantw tive)
as a crude solid. Ms: 235 (MtFH)+. Step 5: 2N
- Am no- 4- benzenesul f onyl - phenol as,,aN02 OH Step 5 OH
: \ H2, Pd/C/ ,/S\\ ja NHRCHBMBB 0 0 15
nzenesulfonyl 2-ni tro-phenol (6.37 g, 22.8 mol),
(5% 3 ng) and 1 nL of water were added to a
7L B&ken &lilfeiyl Whizeh2 3 Sdiktdrofbet DH4Vmaziadtigld-acdtheitrile
reaction mxture was stirred and purged m&;h H2 (1
Atm). The Peé%tlon m xture was stirred dﬁ-v H2 f8r 4
hours, the hrougﬁkméllte e
concen‘/d muo to “yield a chv:&a
pwiﬂ-~ fl kPO thﬁﬁV(Ol“ 'magie bagé o
20 (6:1:0. 1 net hyl ele chl ori de : methanol : annnnla)
i n dichloronethane) to afford 2- CN
am no- 4- benzenesul f onyl - phenol (2. 695 399 . Ms: 250
( M- e-a sSrepssperdicBerizsedasyhydside (04 b2 &éﬁzéo% dispersion in mineral

ﬁdé@ﬂ@l%nﬁ %’ﬂ%M\J WA a U &P - @erlz%nés\ﬂf@n@zlﬂ geMl,@ox&m 3-one

(1.0 g., 3.46 mmol). The resulting solution was allowed to stir for 20 minutes, and

bromoacetonitrile (0.265 mL, 3.8 mmol) was added dropwise. The reaction mixture was
stirred at room temperature for 2 hours, added to 45 mL water, and the resulting
suspension was extracted twice with 30 mL ethyl acetate. The organic phase was washed
with twice with 45 mL water, dried over magnesium sulfate, and concentrated in vacuo.
The crude residue was purified by flash chromatography (20 to 30% ethyl acetate in
hexanes) to give 1.06 g. (3.4 mmol, 89%) of (7-benzenesulfonyl-3-0x0-2,3-dihydro-
benzo[1,4]oxazin-4-yl)-acetonitrile as a white solid. MS: 329 (M+H)".

Step 2
7-Benzenesulfonyl-4-(4,5-dihydro-1H-imidazol-2-ylmethyl)-4H-benzo[1,4) oxazin-3-

one

\\ // \\ //

oo, e O,
S .

N
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2. K2CO38, heat 25 2- Am no- 4-benzenesul f onyl - pheno
(2.064 g, 8.2 mvl) was dissolved in 15 nL of nethyl

we@bdoghsket one, and NaHCO3 (1.39 g, 9.1 nmol) vesI/EPIMes010238

to this solution. The reactiongni xture was cooled to
0C, and 2-chl oroacetyl chloride (0.215 nL, 9.0 mmol)

was  JedadldiRRf(3Sedtnb@lBhylrI-bo@ 31 -
r( red for hjc,)ur s, ft%?lyal%ag%{(%gp HowgP- 4

%%?F?IEE@S\A@? %é@z%éﬁ m&éﬂm IQanz@k)sirms Giorgforgy W added pthanol
\(as2aaeols nandl)! 1R theaGhitRe s¥RsoR WAL 9 led ﬁi d @gtlef’f&e fégéetone bath

thre reacti on M xture was coo
- léfcggré&eg%gﬁ s wihjpubtledythreegh thyecplumrs qud@hemutes, and

Rk WaRaledahh KeP: 411 13/\@tf&r 18 NG Mhe RaaBdthixtur was
sat ur at eg brine, dried (Na2SOQ4) and concentrate

GAEBITRISAy #pcgo and PG JeorsHIcHEm Witiaphliedt the r¢8fduedoxb%/h@1rs The
thaiz hmedit OWR ASLARAYN § 1f; %ﬂ@u%ﬁlok&fﬂgxm)thwts utlon was

eégord - benzenesul fonyl - 4H benzo Xazl n- -

eftgsh enexdiamingdi033 g7g4).5 mppgh) ugggnlé M}}a-])dpou@thécpoﬁ)rm and 5 mL |

l@t{l@%ﬂé tﬂg%?éﬁuﬂtﬂ@/sloi@mﬁ s Qﬁh%&) a%oﬁ?%é;g)f r%]foongﬁng and was

F]iép/cep@qtﬁt@ ity vagupg The g@gb@n@ls ouriged by ﬂash chromatography (30%
Gmbga 5@5!&*‘3@641 bqeﬂéthﬂkh@&fr@rmel n:}etﬂ’:ln(ﬂ’x h{bn§ o ﬁlc%fo fh%t}%ne) to

anhydrous T rou

glé(f’ Pdﬁo S4RE> mﬂa%é‘i"/e} ﬁfe% hgrizeseshorg- b %ﬁ]dihyxdrq 2H415nﬂgizol 2-
}1%%}*1)’14Men28ﬁ Hoaml-3- MR Ss Q?lguxe d +|H%+ mp: 113.7-

ﬁ% e solution was re ours
{ S@ﬁ ‘was cooled to roon1tenperature and

th 0 ndswi 1 u appropriate
Cooul 1t Raousle lohyithaddwble e aRionHHRpIEn R8s appropriat
BEBleEd to room t esrreacienylThés,pelilodror Hrimidara-asethyl)-4H-
PaUbHEL4] IosamnéoonéTMsﬂ@&ze(Mmb*e £ 24b bl fAg 0 Qgﬁl ?alr,:tl)nade

basi ¢ with_ potassium carbonate ‘and extr

times w t hl125-Benzqnesgf Onﬂné%h@ahpdaeﬁzddw onginneyb-2-(4,5-
amshed MiitRd 51 myl)b&h&?onedMse%s YR % 1Cl sale);

concentr at ed i N vacuo. resul

purified by 1B§§Fﬁn€&lﬂf0®ﬁla¥ égiﬂa}pfhy b(CBZ)O fd] @@%1&-@%2 (45-

a8 . f 0 .

o fuss b T i
276 (M+H) +. WO 2006/ 037481 PCT/ EP2005/ 010238 -44

EX Z\ rlrp |o )e( a ;— | @néz?fezleﬁﬂﬁﬁile@ eyl ldﬁl%@f{) 191 ﬁngfalz'](}idf ﬁn@?ﬂ]ﬁ )o 3 Ll dihydro-

2H-benzo|1 4]oxazme, 12/15 358 (M+H) mp: 114 O 116 1 C (HCl salt).

Example 3
The synthetic procedure described in this Example was carried out according to the

process shown in Scheme G.

\\ //

TCQ, Corsti‘}

SCHEME G
To a solution of 7-benzenesulfonyl-3-oxo-2,3-dihydro-benzo[1,4] oxazin-4-yl)-
acetonitrile (1.0 g., 3.046 mmol) in 75 mL ethanol was added concentrated hydrogen
choride (1 mL, 12 mmol) and platinum oxide (0.020 g., 0.05 mmol). The suspension was
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The synthetic procedure described in this Exanple was

carried out according to the process shown in Schene
wa20083748 O OO / / G CHNO3 NO ~\N HC »PCTEB0DS/010238

5 H3C CH3 SCHEME E A suspensiggn of

7- benzenesulfonyl 4H benzo [ 1, 4] oxazin-3-one (0.09

t%’a Cqu/w hyd d%e)n %ag 2 Ws?fo@ é@%@ﬂs} p@'g%%ﬁ}i'mt@&@e’ﬁ?hea’ced to reflux to

ckmp}yg ggy sph(d(pr@;ggt gnd t}gn@tepﬁ%hpqgh c9ht7 m}e g{h%s,ysv!asurﬁrr]lsed twice
VAP 19&1% H@‘Et}faggl Mﬁile cQﬁqbilneHQiltli‘é}@ kwas dShdh@ate@acdcpdto

m xture was added O. wat er, and_ refl ux was

appnedimateld by at3~h1¢h)m1§t a B’(?CllPLta‘Et"fﬁ? |ob§f(§\éqda{131ev§ﬁ]é1§1on was cooled
t@%dﬁ ‘#Ofé%z:ﬁmtrb &nd &éﬁbh@@«amdﬂe&%& by"ﬁﬁra\ﬁ%ﬁng gff@lhf ®©8645td (TBB mmol,

ried over nmaghesium sulfate and

@e/vﬂccefmzaaremomhydh&h@nzerwlmsd eengeld 4 oFazied-oBy
% ride): 206.9-

P B M B Py o
20P.17Cbenzenesul fonyl 4- (2- di net hyl ami no-et hyl )-4H 15
benzo[ 1, 4] oxazi n-3-one. Ms. 361 (MtH)+, np:
232.9-235.3C (HC1 salt). THEzampleHowi ng conpounds were
Si m s dJ thﬁfl??ﬁfc@ﬂlrgaksr&gib&hﬁ) ARAXARHIAVR caffid ARk ding to the
chloride in s in place of
;(@ccshbhmm@m&hbtr)ﬂebi nmet hyl - am ne hydrochl ori de or
r epl amcg\g o/ - benzenesul f onyl - 4Hbenzo [ 1, 4]
oxazi n-3gone wth 6- benzenesulfonyl 4H benzo 4] o
oxt@ - m@ 0 Benzenesul fonyl - 4-
( 3-di n8t hyl 0- pkopyl ) b azi
one 37!! +0 np: ?-H g%ﬁ 4C (HC sal t)
7- Benzenesul f onyl - 4- (4 di r?et"ﬁj/fﬁtQM no- butyl) - 4H benzo
1, 4] oxazin-3 onecNVs: 389 (M+H)+, np: 179.0-180.0C
(HCl salt); and NHz
6- Benzenesul f onyl - 4- ( 3- di net hyl am no- et hyl ) -4H benzo
[ 1,4] oxazin-3- 25 one, Ms: 361 (MtH)+, np:
204.0-206.9C (HC1 salt). Exanple 2
7- Benzenesul fonyl -4- (4
5-di hydro-1Hi m dazol - 2-yl met hyl ) - 4H benzo |
1, 4] oxazi n- 3- one




The synthetic procedures described in this Exanple
were carried out according to 30 the process shown in
weegheng4gi WO 2006/ 037481 PCT/ EP2005/ 010238 - HiGT/BP1005/620238
Step 1_ S I\ 0 HBCHCN/ /4802 NO CN O\ Step
2S 1. HO, EEOHN O 2. EDA ~N NSCHEI\/EF Step 1
(7-Benzenesul f onyl - 3- oxo- % g{ﬁ,@ﬁlro benzo 1,41
oxazin-4-yl)-acetonitrile 0 0\ I/O\ SI\ O
St em doluon bf (-badzarsdfonyl-6-@xond,8-dikydro-benzoNl tpxazin-4-yD)-
[ ng,i Pm,g f
%6 d:%fje @rSI ﬁ%|7ﬁgr{rl18%8 %‘P!Zlﬁm bR ’I(I-Ql]: gvé &me‘dto?eﬂux, and
Mﬁsnadrdzddfl Fulhdanzenpsx(F. HmH of41|—}0ki\ém@]@1t1pn;|_5 m]mol) was added dropwise
s SF S ePpHRaRenpr il dnyined By TG rlihe LERHOA hilfture was
mrmmimtei zmmatwa | Bhe(r@sideSwan therBd@satyedl i 2wak ethdnielnd ethanolic

}? rCH'B OI'l € was %ggé‘ld %%mO%% g E@SOW%% qnljﬁltﬂl()f { qﬂe @dlug&p%s

np‘er a ure for
reﬁaméd fony8 hews phmw@iedvtasomttﬂaptrewrt,wrewétlw mrfo@uﬁtwm ofa

][)w: 1tatec%;} Qseﬁlt%ﬁgﬁméfdrgdg%%emu%sﬂd? dg hWnIs?o %we 0.158 g

over magnesi um sul
10 G(h@mnmobﬁt)%atoéd (7fbema@umlfon7hé3cilhmthrOflEQZQidlé]m@n -4-yl)-

fied b | h
gg‘ I g%ﬁ:“e as ayyeL%V)%%E é(gl Y m%&’& Qﬁ%kl]é 6,(1‘319 2%3 ()3%54’ lefll'eyllCég It).
of (Sﬁnhhrix@mu&cfms)ﬂ éﬁ?bmzen@ukﬁomlﬁﬁddxhyd@ byl ‘{ oxazin-4-yl)-

%t?gﬂaoxaﬁq;\)&, %19( R/I-ﬁlf‘)e,trg der)Jd?oc%isorﬁiem'ﬁ.@-231%!9' &

Example 5
15 6-Benzenesulfonvl-4-(4,5-dihydro-1H-imidazol-2-ylmethyl)-3,4-dihydro-2H-

benzo[1,4)oxazine

The synthetic procedures described in this Example were carried out according to

the process shown in Scheme 1.

L, Q] e O Q]

// \\ ’/ \\

i OO0
H,, PtO, HCI/EtOH

// \\

NH

2
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Step 2 7-Benzenesul fonyl -4-(4

5-di hydr o- 1H i m dazol - 2-yl net hyl ) - 4H benzo[ 1, 41
WO2@s/08748t one 0"'10 O\SO\O S| \ O Step 2 Ne@/EP2005/010238

HCl, EtOH NO 2. EDAH N CNgy- N WO 2006/ 037481

PCT/ EP2005/ 010238 -46 To a sol ution of

(7 benzenesul f onyl - 3- oxo0- Z§EBYMdr o- benzo[ 1, 4] oxazi n-
4-yl)- acetonitrile (0.156 g., 0.475 mmol) in 10 nL
Stgphlydr ous chl or of or m was added et hanol (0.029 nL, 0.5

(BRL) en @bt 18 3L BB b 102829418 Ha0in - 1B - £00hReld N a

water 1ce / acetone bath to -15C. Hydrogen c Iorlde

t hesgphuti on
seal ed—and—teept 15(%.f ;
. nﬁtur BreasasN con@?\@ e cuo
and 0.5 Torb Yacuum Was applied to the r@’SidJIue forL 2
hours. The crude imdate was dissolved in 5 nL

:? E ragsg) Chl qréob r%é%?orﬂ_yﬁ %& %hﬁﬂ%o%ﬁtbegg %?oxa%ﬁilg%@ZOO g
cerryamol)sin Ohsl Mk, ohlorczjfoan ova5 added levheacdtonitiie (® &inli hs mmol)
R T TN D
lpimlrsl efngle@oh:yl tﬁ rash migprs]?g?m chap}iwes(csl@&’omﬁctrag was dded'15 H.IL
céa-gﬂqog} %}%ﬁﬁ)ﬁ@ gl ve %C(-T)IOI’IE ?'g eﬁgparaf%gn&gl 4@(} (%'zlmc
fYacheﬂ zaneatHetl ovigh 504mL 4a;a5erdf llneyohganall Brat tid rowaodrieal over Na,SOy,
%edzzmi%u_%?n s%f) S #’@gb%%?@rgrq%t %%[p{ng' HI'?] 50% ethyl
afc@dateawhﬁgres))rtp gumd)szzm/%r(é 79 ﬁpaole%%hoh(&bembrmsulﬁas'hiléﬂ
%ﬁgﬂrﬁz%ﬁi%, %?5 B cBO YR 8 ket ol M1 O3 ny

$t3p 3H benzo 1, 4] oxa2|n 3-one, Ms: 372 (MtH) +, np:
O 252, .

1, 4] oxazi n- 4-

(45 ©
di hyd H i @ ol -12-yl) - t?Fa%wone_L I\/I56 ( j
44. 0-Y ~C | ) H2 (oto, HOI/EOH N

, 3-di hydro-benzo [ 1 ’lﬁ\

1-(7- Benzeﬁesu fo
oxazi n-4-Y1 P- 2- (4, cy ° 0
di hydro- 1Hi mi dazol - 2-yl ) - et hanone, MsS: 386 (MtH)+, NH,

202. 3-203.6C (HO salt n
P 2-(6- Benzenesulfonygl 2,3- dlhydrg-’benzo 1,4]oxazin-4-yl)-ethylamine was

prepared using the procedure described above in Example 3. MS: 319 (M+H)", mp (HCl
salt): 242.9-245.9°C.
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6- Benzenesul f onyl - 4- (4, 5-di hydro- 1H i mi dazol - 2-yl net hy
) -3,4-di hydro- 2H benzo[ 1, 4] oxazine, Ms: 358 (M+H) +,

worpio2iAsn- 116. 1C (HA salt). 25 Exanpl e 3 ThePCT/EP2005/010238

synthetic procedure described _isg_this Exanple was
carried out according to the process shown in Schene
G O./O00i0 NI SaOSYYOIl H21PtO HC/EtOH I N
ONO OCN NH2 SCHEI\/EGSO&&%@%@Iutlon of

7- benzenesyl Bm&ﬁkaﬁs@m 223 di'lh

nL et hanol anong¢ hori de (1

M, Tdherymh)ti c&iu@&d c[b's'é'ﬁlﬁ&'l

The SuSpens, oﬁ}w\%/as WO 2006/ oslg%éﬁﬁxpgﬁ%g% s PRt dording to
%P%OF%SétS}é‘bWWr’cff‘FhﬁV’S ogen gas at 50 psi for 48 hours,

purged M th nitrogen, heated to reflux tg dissol veO

any o} pres agj t hen Steplit ered t yh cg

The ce ad nsed twce with15

and the coml%\ne f|’Ntrate S concentrat d 1% vacuoNo

appr oxi mat@l Y 5 ni, t whj t'E4 preci @ tate

observed. The sol uti on was cool ed 5to OC for 18 ©

hours, and the solid was collected by filtration to ¢y

afford 0.645 g (1.94 mml, 64% of 4- (2-am no-ethyl)

- 7- benzenesul fonyl - 4H benzo [ 1,4)._oxazi p:3-ene

hydrochl ori de as 5P Pne _of f - whi 1 bl i d 333
(MH)t, np (hydy qehlgside) @ 206.:°9. 2094 nple 4
10 The syntheti ocedure described,%n t i s NExanpl e
was carried out "according to the pPoc@ss in
Schenre H O 0 O0O\\/ I 1. BH:SM NO 3 2 S): ( 2.
HCl / Et OH CN N7 “NH
/
SCHEME |
Step 1:

3-(6-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin-4-vl)-3-oxo-propionitrile

QL) —=— Q)

’/ \\ H // \\
CN, TEA 0
Cl)J\/ 02\

CN

To a solution of a-cyanoacetic acid (0.085 g., 1.0 mmol) in 2 mL dichloromethane
was added oxalyl chloride (0.262 mL, 3.0 mmol) and one drop N,N-dimethylformamide
(~0.025 mL, cat). The solution is stirred for one hour, during which offgassing is
observed, and concentrated in vacuo. The residue was dissolved in 4 mL dichloromethane
and this solution was added dropwise to a solution of 6-benzenesulfonyl-3,4-dihydro-
2H-benzo([1,4]oxazine (0.275 g., 1.0 mmol) and triethylamine (0.152 mL, 1.1 mmol) in 3
mlL dichloromethane at 0°C. The resulting solution was stirred for 2 hours, concentrated
in vacuo and purified by flash chromatography to give 0.146 g (43%) of 3-(6-
benzenesulfonyl-2,3-dihydro-benzo[1,4]oxazin-4-y1)-3-oxo-propionitrile. MS: 343
M+H)".

Similarly prepared was 3-( 7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-
3-oxo-propionitrile.
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tenperature resultin or mat preC| ate..
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OpAS 9 10,57

B o e e 1 BB )
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I 1y
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10 ydewdhnjdradn)md(wenmgsuéfwﬂ)zb emipd b4 a@pr%é@~plperldln -4-
”H 325482991(: hydrochlorid
}éq‘éetﬁ%%oﬁ%su fon 4 n?; di hydro-| H-(allsmydgozcolorlZ eid nmet hy
3t¥p Z, 4- di hydr o- 2H— benzo [ 1,41 oxazine The synthetic

Rre %@Mn@ﬁllﬁ?ﬁ% b REIEl - S bk % 1 EX AR h &1 - YBIe( 40338111\'@% PMtimidazol-

accordrng to The process shown 1 n Schene
Euhj;illa_ram_ao) N Br CH2CN O SO H O O CN Step2
alSj o HCl / Et OH O NH2 V\D200/03748

005 -49 SCHBREZ | Step 1
6 IBe zene nyI 2, 3- d| hC|r|;\c")o enzo 11
oxaz n 48y1 )= acé‘tonltrlle Step 1_ T\ }

Br CH2CR 0 )1
CN

N” "NH
_/

15
1-(6-Benzenesulfonyl-2,3-dihydro-benzo[1,4]oxazin-4-y1)-2-(4,5-dihydro-1H-
imidazol-2-yl)-ethanone was prepared by treatment of 3-(6-benzenesulfonyl-2,3-
dihydro-benzo[1,4]oxazin-4-yl)-3-oxo-propionitrile with HCI followed by ethylene
diamine using the procedure described in Example 2. mp: 114-116.1°C.
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oSO Gsp HN (CN 5 To a solution of
6- benzenesul f onyl - 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi ne

w@ 20028087481 , 0.727 nmmol) in 0.5 nL chl or of or m vesT/BEPIMes010238

bronmoacetonitrile (0.100 nm., _k,45 mol) and

N, N-di i sopropyl ethylamne (0.190 nmL., 1.1 mmmol). The

solution was refluxed for 18 hours and cooled to room

tenperature. To the reacti onExgm@lere was added 15 nl

di chi %&f@eﬂ%ﬁ@s%ﬂvﬂ%%ﬂ%%’énmﬁ‘Q dxaBGE 4008 M Euanidine

separated, and the organiCc 1o fraction was washed wt

50 rihessntbetic Mosedgedriseritedar thipxararle aieregriptrgut according to
- in vacuo, and the residue

AR B

chr omat ography (10 - 50% eth

acetate in I@axfnes) to give 0.246 g (0.719 9%
of (6-be | fan 3- di segro- benzo

oxazi n- -ag\‘y\/ﬁrlle as_a cleal m@k@[]
(MrH) t . Benz rf¥sullFony!|

3-di hydr o- benzo oxazin-4-yl)-ethylamne O Step

2 C-Sj aN H2, PtO HCI/EtC]—Ias~aN OOl OO 'CNN cl
2- (6-Benzenesul fonyl -2, 3-di hydro- benzo [ 1,4]
oxazi n-4-yl)-ethyl am ne was prepare |ng the

procedure descri$ggl2above in Exa -r < WS
(MtH) t, np (HE:—satt)——242. 9- 2 6/§b7481
PCT/ EP2005/ 0&0ahifhe C'a%nﬁ&al’rpl e 6

1- (6- Benzenesul f oA - 2, 3- di hydro-benzo f 1, 4)\
oxazin-4- 1)-2-

(4, 5-di hydro-1Hi m dazol - 2-yl ) - et hanone The sypt hetic
procedures described in this Exanple were cariiedNHut
according to 5 the process shown in Schenme J. I\ O
Step 1 I\ ( as\ NOS NNSGHEMBEK )CN TEA 0. 0 C O

Step 1
7-Benzenesulfonvl-2.3-dihydro-benzo[1,4] oxazine-4-carbonyl chloride

\\ ’/ \\ //

SRSy of @]

O Ci

To a solution of phosgene (1.44 mL of a 1.8 M solution in dichloromethane, 2.64
mmol) at 0°C was added a solution of 7-benzenesulfonyl-3,4-dihydro-2H-
benzo[1,4]oxazine (0.663 g., 2.4 mmol) in 3 mL dichloromethane followed by dropwise
addition of triethylamine (0.361 mL, 2.6 mmol) over three minutes. The reaction was
allowed to warm to room temperature and was stirred for an hour. The reaction mixture
was then concentrated in vacuo, and then dissolved in 50 mL dichloromethane which was
removed in vacuo. A suspension of the crude residue in 60 mL of 1:1 ethyl ether : hexanes
was washed with 3 times with 50 mL of 6N aqueous hydrogen chloride. The organic
fractions were dried over MgSQO,4and concentrated in vacuo to give 7-benzenesulfonyl-
2,3-dihydro-benzo[1,4]oxazine-4-carbonyl chloride, which was used directly in the
following step.

Step 2
N-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazine-4-carbonyl)-guanidine
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O Step 11\ O SNOPTEAO Sshl. G0 HC 0 O 10 CN
To a solution of a-cyanoacetic acid (0.085 g., 1.0
mmol) in@ L dichl oromet hane was added oxal yl
chloride (/262 nig 3 and one \\//

N, N- d yl i ( o 025 rﬁ_epzcat) The soI o
ne hour, durc#as which off gassi » j
abenite 1 esi due Was

is st gd fa

observed, and c¢onc ntrated

di ssolved in 4 chloronethane 5 and this solution

was added dropwiSe t9d a sol ution of NH
6- benzenesul f onyl - 3, 4-di hydro- 2H benzo [ 1, 4] oxazine

(0.275 g., 1.0 mol) and triethylamne (0.152 ni, 1.1 HN™ °NH,

nmmol) in 3 nL dichloronmethane at 0C. The resulting

sol Utfb%@u)ﬁﬁﬁsl%h'o'f r7qgenfz?rf d}?ﬁ h3-difi c'i]rc el')’]tnrzg(: eﬂ axe{;ge -4-carbonyl

vacuqQ and rorrat grap
ghlomgde &3 1 @fnog). 1@620 mL acetomtrﬂe, was added guamdme carbonate (0.180

benagaEsULIon bRl uh s 9@3@% NhREE ?t)b){fia}mne 523

X0 ropt oni tril
mlegamr@a L vdbe 3eaet1m13én>zterre\m Haotjoned, bstv@heh)id mab hﬁhbﬁwbter and

e T 1) o
ihlewsd by &0 prlovetdurlde orginfyfradienaysp dapd petreoddum sulfate and
E(ﬁ{cteﬁ’ﬂﬁt@& Yr?@{cgp Bhe v R%)r%‘%kfl?ge s%ﬂﬁ R YLl Sv@Gh 98- ml?re?lumng

| oned epr otecti
dlchloromethane On cooling, white crystals formed, which were filtered and dried

under vacuum to give 73 mg (21%) of N-(7-benzenesulfonyl-2,3-dihydro-
benzo[1,4]oxazine-4-carbonyl)-guanidine free base, which recrystallized from
EtOH/HCI/Et;0 to provide the hydrochloride salt. MS: 361 (M+H)", mp (as
hydrochloride): 148.5-151.6°C.

Similarly prepared was N-(6-benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazine-4-
carbonyl)-guanidine, MS: 361 (M+H)*, mp (as hydrochloride): 61.2 — 67.3°C



product with ethanolic HCl, the follow ng were
pr epar ed:
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1, 4] oxazin-4-yl)- 5 methanongy MS: 359 (MrH) +, np (as
hydrochl ori de): 182.0-186.6C C,
(7- Benzenesul fonyl - 2, 3- dlhydro benzo [ 1, 4]
oxazi n-4-yl)-pyrrolidin-3- yl—ﬁﬁﬂﬂéﬁone (racemc), Ms:
373 f—%r@ehesum}nvl 109 13 di Db &z B8] oRY SR Q& Nt o fi8d dcid (2-amino-
(7- Benzenesul Tonyl - 2, 3-di hydro-benzo [ 1,4]
atkdramide y| ) - plper|d|n 3-yl - met hanone (racen1c) VS:

387 ZMhetl c% ?dé‘sé@oe@l@n ¢3S EASn P Qx‘e‘?@@rﬁ@d g8 according to
- Ben ony

and( 7- zene u 2, 3-di hydro-benzo [ 1,

5 thegroassshywhipSehemraldi n- 4- yl - net hanone, MES: 387
(MrH) +, np: 294, 8-29P. 4C (as hydrochloride). Step 2:
1- (6- Benzenesul fonyl ~Z; 3- dlhggro benzosbp1
1, 4] oxazi n-4-yl) (4,

2-yl)-et hanone \ bt ep I\ O 1 ECH SN
N 0"O 2. EDA OO OO CN I' \[I
1- (6- Benzenesul fonyl - 2, 3-di ro bénzo [ 1

oxazi n-4-yl)-2-(4,5- dlhydrdllH-
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2006/ 0 1 ll 20 / 010'2'38—-57 Exa j
N-(7- Be enesu 2, 3- di NyiRtQH benzo 41

oxazi ne- 4- carbonyl) guanidine The synthetlc

procedures descri®éd Nm this Exanple were carried oudt "NH
according to the process shown in Schenme k. S I\
Step 1 _ I\ SI\ 0 / 21 TEANN OC O\\IO

NH

HN2r—omu 2
o

SCHEME L

Step 1
2-[(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazine-4-carbonyl)-amino]-ethyl}-

10 carbamic acid tert-butyl ester

\\ // N7

Cr C@ =— 0

N/\/
o cl o o

zr—OBu
o)

To a suspension of 7-benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazine-4-carbonyl
chloride (0.129 g., 0.382 mmol) in 2 mL acetonitrile was added a solution of (2-amino-
15  ethyl)-carbamic acid tert-butyl ester (0.123 g., 0.763 mmol) in 1 mL acetonitrile. The
mixture was cooled to 0°C and N,N-diisopropyl ethylamine (0.199 mL, 1.145 mmol) was
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Step 2 I\ SI\ O Cuanidine Carbonate, N D EA O NH
HNNH2  SCHEME K Step 1

w0 2enzAEBESUl fonyl - 2, 3-di hydro-benzo 1 1,41  PCT/EP2005/010238
oxazi ne- 4- carbonyl chloride @sQ0 0~. 0 SI\ O Stepl OO
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rOpw se ono trie [ am’'ne
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om r
b O B e Bl S a white
sehduo, and then di ssolved in 50 nL di chl or onet hane
whi %36\/\95 renoved i n vacuo. A suspension of the crude
resi in 60 nL of 1:1 ethyl ether : hexanes was )
was e Bemienesulfonylrkd-ditiydto-benzef L.éfoxannedrearhoxylis dagde f2-amino-
Qllgrl dg The organic fractions were dried over MySO4

ntrated in vacuo to give 7-benzenesul fonyl -
2, 3-di hydram- penzo [ 1, 4] oxazi ne-4-carbonyl ahbori de,

d

\NhICh sed 4 Iylntb@p20follo se

Step a@% @ esgjfony_l_-Z_s_d»hydr K‘ j
oxazi car bo y-guan di ;me/evéy 2006/ 0 ~.

PCT/ EP2005/ 010238 53 C100\ 0 SOStep 2 S
GuanldlneCarbonaéé\ i~ QCN) 0 1~1 C DIEAO NH
Ol-11' NH HN~-NHZ To suspensi on of

7- benzenesul f onyl - Eﬁl hydr o- benzo [ 1, 4]

oxazi ne- 4- car bonyl HN NH

2-[(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazine-4-carbonyl)-amino}-ethyl}-
carbamic acid tert-butyl ester (38 mg) was dissolved in 1 mL ethanol and combined with
1 mL of 2N ethanolic HCl and refluxed for 30 minutes. Upon cooling, a white crystalline
solid precipitated and filtration gave 25 mg. of 7-benzenesulfonyl-2,3-dihydro-
benzo|[1,4] oxazine-4-carboxylic acid (2-amino-ethyl)-amide hydrochloride. MS: 362
(M+H)", mp: 220.9-221.3°C



chloride (0.360 g., 1 mvol) in 20 nL acetonitrile, was
added guani di ne carbonate (0.180 5 g., 1 mmol),

wo adobosms by the dropw se addition of N, N-dii sp@r/Bp20bs5/010238
ethyl am ne (0.523 nL, 3 mml.) sfhe reaction mxture
was partitioned between 50 nL each of water and et hyl
acetate. The organic fraction was washed with dilute
aqueous hydrogen chl ori de fdﬁ@ﬁﬂéﬁgby 50 nL water.
The oA G bieaEkb O 21R8HIaiO0EDURL O LI RLE. Alfly-amine
concgpntrated in vacuo. Thé resu ng wh S0
di ssdhgSeptheticamosaduresdesseibeg 1m@15dﬁf@mpé¢ wnaetchanaé ou@mccordmg to

roB&s shdNH 8 Sehyst ®t.s forned, which were filtered
dried wunder vacuumto give 73 ny (21@@ of

an
N- ( 7- bexq enes oy~ 2, 3- ditdpydr o benzo [ Step 2
oxa2| 4- |) uanrﬂrﬁe~+ree rase, h£::]: :]

recry -- HCI/EtZOto pr CHNH

hydrochl e sal tH I\/S (as ’/ e

hydr ochl or| e) 148. 5- 151 6C. 15 Sl m I arly preparedo

was N-(6-benzenesul fonyl -2, 3-di hydro-benzo [ 1, 4]

oxazi ne-4- carbonyl)-guanidine, Ms: 361 (MtH)t, nmp (as Ccl
hydrochl oride): 61.2 - 67.3C WD 2006/ 037481

PCT/ EP2005/ 010238 _ -54- Exanple 8

7- Be suI 6 On3- di hydr og tlgggzo[l 4]0 -4-
oxyl i ‘ ino- ethyl)-amde The sy tlc j

pr ocedu ese ited in this dReafd e were

accordingto 5 the procesg it n Schene Lo”% SO

Step 1 30 H NNO Bu HzN ~I If O OC S I a™®©OStep

2 OsA:1o0) HA/E QH NN O ' J~, NH 01,11 NH HN NHZ ‘\‘\

7-QtBu 0 N N O
5 H

SCHEME M

Step 1
1-(B-benzenesulfonyl-2,3-dihydro-benzo|1,4] oxazin-4-yl)-3-chloro-propan-1-one

CLCY 200 @@2

10 Cl
To a solution of 6-benzenesulfonyl-3,4-dihydro-2H-benzo[1,4]oxazine (0.530 g

1.90 mmol) in 5 mL ethyl acetate was added 2 mL saturated aqueous sodium bicarbonate.
The mixture was stirred rapidly and cooled to 0°C, and 3-chloro-propionyl chloride
(0.219 mL, 2.30 mmol) was added dropwise over 2 minutes. Stirring was continued for

15 20 minutes, and 20 mL ethyl acetate was added to the reaction mixture. The organic
phase was separated, dried over Na,SQ, and concentrated in vacuo to give 0.689 g (99%)
of 1-(6-benzenesulfonyl-2,3-dihydro-benzo| 1,4]oxazin-4-yl)-3-chloro-propan-1-one as
an orange-white solid. MS: 367 (M+H)*.

20 Step 2
1-(6-Benzenesulfonyl-2,3-dihvdro-benzo[1,4] oxazin-4-yl)-3-methylamino-
propan-1-one
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SCHEME L Step 1 2-
(7-Benzenesul fonyl - 2, 3-di hydro-benzo [ 1,41

WO@2@s/08mE8HY- car bonyl ) -am no] -ethyll- 1o carbardTERD®0#010238

tert-butyl ester \ S1 O Stepsk.l S1 O H /,,/NYQBu
HZNO C 0 ONH HN OBu O To a suspen3| on of
7-benzenesul fonyl -, 3- di hydr o- benzo

oxazi 4- capbon g chl ori destep@. 129 g 382 n
2 L efloni s addetd—a——sotuti o
et hyI) CarBam ady'd tert-beiH.ester (U. 123\ g , O N76

nmol ) ino oL acethnitrile. The nixture \@asocool 0
0C and N, N-di i sdpropy! ethylam ne (0.199 niL, 1. 145
mol ) was WO 2006/ 03¥481 PCT/ EP2005/ 010238 -55 added

dr opwi se. Thereactior‘?'mxture was stlrredfor 20 N
m nutes, conbined with 40 et hyl acetate,

was hbe@plmwrhoSb(Grbewv@plfomﬂe’- %riéaﬁrq:bwaéle4]%@,ﬂ%h4rﬁéh3 -chloro-

]:\%agg W}% C}O@g ? ?Wﬁl 1V gt edhiidr ZM%@han-Bh@ H. Wéj‘&@s heated ina
ri ash romat ogr aph S 6G% e 3y
Iatgetp\m\@ reastdran aﬁ@agl,e)d qe@ctgqnw@ssggatﬁg C é‘f minutes, then at 130°C for 8

IIIL&JS ﬁ@ GRS bRm G2 'cgngz'nmééﬁ% Yacuo and the residue was purlﬁed by
0]

xazl ne-4-carb -ani no] - et hyl } - car bam

ﬂmhdhtoemqtograpw (24410 O%H 1 qQﬁ Q. tosﬂ\@é) 392 g ( 93%) of 1-(6-

f30
SRR e g o o
c(l@:amh MS: 36kt (W) ‘amipg éOf@?» 2l® 76 s hﬁiqoctzﬂosﬂép 2. 1 S

0 Held t]c:;h%n%l CBIrnpg,}lIﬂisq\fére pwﬂam iNERimiTar @ sRBtbn using the appropriate

alkyl chloride and amine:

1-(6-Benzenesulfonyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-3-dimethylamino-
propan-1-one, MS: 375, mp: 81.0-82.0°C (as hydrochloride);

1-(6-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin-4-yl)-2-dimethylamino-
ethanone, MS: 361, mp: 199.0-203.0°C (as hydrochloride); and

1-(6-Benzenesulfonyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-2-methylamino-
ethanone, MS: 347, mp: 233.0-235.5°C (as hydrochloride).

Step 3
[3-(6-Benzenesulfonyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-propyl]-methyl-amine

L Q ) = L Q )
,, S 1. BH3:THF >
2. HCI/EtOH ’\‘
0
N,CH3 N/CHS

H H

To 1 mL of freshly distilled THF was added 1-(7-benzenesulfonyl-2,3-dihydro-
benzo[1,4)oxazin-4-yl)-3-methylamino-propan-1-one (0.075 g, 0.210 mmol) and the
resulting solution was cooled to 0°C. Borane:THF complex (0.315 mL of a 1 M solution,
0.315 mmol) was added dropwise over 2 minutes, during which offgassing was observed.
The solution was warmed to reflux for 6 hours with stirring and then cooled to room
temperature. Ethanolic hydrogen chloride (0.750 mL of a 2N solution, 1.5 mmol) was
added dropwise accompanied by vigorous offgassing. The reaction mixture was refluxed

for 2 hours at which time a white solid was observed in the solution. To the reaction
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(0.530 g, 1.90 mmol) in 5 nL ethyl acetate was added
2 nmL saturated aqueous sodi um bi carbonate. The
m xture was stirred rapidly and cooled to 0C, and
3-chl oro-propi onyl chloride (0.219 n_, 2.30 nmol) was
added dropwi se over 2 mnutes. Stirring was continued
for 15 20 mnutes, and 20 nL ethyl acetate was added
to the reaction m xture. The organic
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pur i hr orat ography (27 1: 0 j
CH2C: N;o glv 0.092 g (93% d (6-

Sul fon
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et hyl am no- propan- -one as a clear oil. Ms 361
(M-H) +, np: 208. 3-214.7C (as hydrochl oride). The O

‘foll owi ng compounds were prepared in a simlar fashion Cl

using the appropriate to alkyl chloride and am ne
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oxazi n- 4%22) 3-di t\h | ani nop propanStgp@ne /
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oxazin | ) - 2- diet hyl aimi no et harfrdC/

199. O-{p 0C (as hydrochl OH;&Q?'; and 15

1- (6- Benzenesul fonyl - 2, 3- dP hyd 0- benzo [ 1, 4]

oxazi n-4-yl) - 2-met hyl am no- ({L none, MNS: 347 np: (/N
233. 0-235.5C (as hydrochl ori j Step 3 NJ
13- (6- Benzenesul f onyl - H

3-di hydro benzo[ 1, 4] ova| n- 4- yI) propyl | - met hyl - am ne
Step 3 asl: a'ao) cSEI1N 1. BH3: THF CN
SCHEME N

Step 1
1-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin-4-yl)-2-chloro-ethanone

\\ //

\\ // Step 1

O QOJ

O

Cl
1-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin-4-yl)-2-chloro-ethanone was
prepared by the procedure described Example 9, using 2-chloroacetyl chloride in place of
3-chloro-propionyl chloride. MS: 353 (M+H)".
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oxazi n-4-yl) -3-methylam no-pggpan- 1 -one (0.075 g,

0.210 mml) and the resulting solution was cooled to

0C. Ane: THFE conpl ex- (0.315 nL of a 1 M solution,

0.3 I) was added dropw se %xfr 2 m nutes, ‘durlpgl
I Bérian ¥ eh G 3 hij AR Sl Sl

el ned to‘feflux for 6'hoursfmnth stlrrlng and t hen

Scoored to room tenperature. Ethanolic hydrogen

chloride 00,950 nL of a 2N solution, 1. SCHWQI) was

added 7 ccOnpani ed day, ovi gor o OJhe
[ "?illli :jrefLuxed__Lor 2 il'iL a{z;jfg

time te 0/ S obse din thewoluti
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h drochlorlde as a fluffy white_ s éﬁ

ppeihangge (131 8. 0164 Daops 4Pk PR s s)potagsium
J;lﬂ?oﬂ‘a&! (09011 BY 0 TOMRAHHINS mA@L781e[( D! epaéee .07 Bnrdol bl badium iodide (2
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(as hydrochl oride salt gg
vACBR nEREfEE s SobdyYas Aeqrvthﬂme w3 mly icklopgpsthanefo gy dp ms
%2%2‘ &Nz Ooeﬂ'lzeheéﬂlfo%&?l B[tﬁhydrmenﬁﬂ[@ 4( dMaldh4-y1®-imidazol-1-yl-

1 64. 4C roc orlde ,sSalt). WO 2006/ 037481
@W@Z@@W@I@@B% Pl e 10
1-(7s Eg@zenesulfonyl 2 3 dlhydro benzo [
1, 4]oxa2|n 4- I)-2-|n1dazoI-I-YI- et ha

MA

synt FSenseng s | e } shie & e
QQIBHQQOQM&“QccordIng to 5 the process shown in
SC N.OO~SOStep10 ~
\\//
Step3
@@J e (L)
2. HCIEtOH N

(j o

7-Benzenesulfonyl-4-[2-(3H-imidazol-1-yl)-ethyl]-3,4-dihydro-2H-
benzo[1,4]oxazine was prepared by reducing 1-(7-benzenesulfonyl-2,3-dihydro-
benzo|1,4]oxazin-4-yl)-2-imidazol-1-yl-ethanone with BH3:THF using the procedure of

Example 9. mp: 61.5 -64.4 °C.

A\
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woRooste3@H H<N D N NHH SCHEME N Step 1 BOI/EP2005/010238

1- (7-Benzenesul fonyl - 2, 3-di hydr69-_benzo [ 1,41

oxazi n-4-yl)-2-chloro-ethanone O SO Step 1 O . ~' |
O I1dd Ccd / I/ N NcKNaHC3 H O Cl
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oxazi n- 47yBom &G HEAT 246 PANRRS- YIBS4- dmy%p@&ﬁdbé?%ohhzﬂ oxazine
roc%?lure descri bed Exanpl e 9, using 2-chloroacety
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)-2- chloro-ethanone (0.216 g4 0.614 nmol) in 2
acetonitrile was added pota33|un1 carbonate (0.101 g.,
0.737 mmol ), im dazole (0. 2@8}%&AE%>07 mmol ) and
sodium i odide (2 ng, cat.) the resulting

susieesl on was refluxed for 2 hours. The reaction

Al e laéc;%m\?vl
bndtylwateer . The aqueous fraction wass extracted tw ce
with 50 nL ethyl acetate, and the conbined grganic
fractions Qem drled over s p1su|fate an °§/ OH

concent & 2 The crude sol i d &

recrys zed gm 3 mL di chi or onet han gi v 0

Ny > -o~mzenesu OBu3. di hydr o- benZo NH
1, 4] oxa2|n 4- yI) 2-1 M da2o\- | %%& et hanone as a mqi%e]

c acid tert-

SO|Id M5: 385 (MrH)t. 15 Step 3

7- Benzenesul fonyl - 4-12- (3Him dazol -1-yl) -ethyll
-3, 4-di hydro-2H benzo 1 1,41 oxazine O0 O ~O0OS- O
Step 3 yso \ BH3: T N2. HO/EEOH O~/ NI ~/~ N-©O
H H 7-Benzenesul fonyl -4- [2-(3Himdazol-1-yl)-ethyl]

- 3, 416lh byidfien 81HZ—2ﬁ?1i1’ﬁ€BZﬁnienlsﬂﬂon@]Xﬂidnﬂb( 1vvmg Pr@&ganewl) in 20

b i 1-(7-
Iﬁi ré’ﬁ;_r%ﬂqggpgﬂgqﬁ agg{;:‘\z lf ggg Ilf)h{egt rlzfar nyé%/ﬁgﬁ S b\ﬁt}{l gster (0.880
B 1BHIMYB fHitb vidde g@baﬁmluraeete boEadmatpllde (278 g8.4%Bthnl) and the

-64.4 C. WD, 2006
regulting suspension was/ stlrr at ro%crr-lr/te%)pzeggtgéeol}no e?gltrogen fc?xﬂ%urs The

N

OtBu

reaction mixture was washed twice with 50 mL water, once with 50 mL brine, then dried
over sodium sulfate and concentrated in vacuo. The resulting crude solid was purified by
flash chromatography (20 — 30% ethyl acetate in hexanes) to give 1.823 g (4.53 mmol,
94%) of 4-(4-benzenesulfonyl-2-hydroxy-phenylamino)-piperidine-1-carboxylic acid
tert-butyl ester as a foam. MS: 333 (M - CO,'Bu+ H)*, 377 (M ="Bu + H)".

Step 2
4-[4-Benzenesulfonyl-2-(2-chloro-ethoxy)-phenylamino]-piperidine-1-carboxylic

acid tert-butyl ester

\\ /
! Step 2 ©/S O\/\C|
©/ \©i C|/\/Br NH

K,CO,, Nal

N
03\ O;]\OtBu

OtBu
To a solution of 4-(4-benzenesulfonyl-2-hydroxy-phenylamino)-piperidine-1-
carboxylic acid tert-butyl ester (0.192 g., 0.444 mmol) in 1 mL acetonitrile is added
potassium carbonate (0.245 g., 1.776 mmol) and then 1-bromo-2-chloro-ethane (0.044
mL, 0.535 mmol) dropwise. The suspension is refluxed under nitrc;gen for 3 hours, at
which time is added 1-bromo-2-chloro-ethane (0.044 mL, 0.535 mmol) dropwise. Reflux

is continued for another 1.5 hours. The reaction mixture is concentrated in vacuo and the



7- Benzenesul fonyl - 4- pi peri di n-4-yl -3 _

4- di hydro-2H benzo [ 1,41 oxazine The synthetic
weemeesiuges described in this Exanpl e were carPCEEPDU/010238
according to the process showgsin Schene 0. O\ 10 CH

Step 1 O\ S SD OH Step 2 )aNH% O=cN O Bu NH -, (

h‘&@@}g cﬁl'\léllilsgblwzd i 76knBu eth%acegteowlash%ts@@l 23 50 QL \/vat&laa’?lﬁl 50 mL

ﬁng% qlm L%@p%ﬁngqq Ifatg aﬂdmgggeyedgfrn@yo The resultmg crude oil is
B@fg?@pﬁ@h%@@é&ogfa%y BEFMEOR et §Btake th hddnB5 W QPe 0.175 ¢
n
?@%n’gﬁ%né}ﬂ"/am%ﬂ -Beyepesyfpedt2- @a?hé@li@y‘?thcx)écpfdnﬂemm]
5 %ﬁﬁﬁgr%si @z[rﬁ\z'xﬁlc\a(cggel%nﬁﬁyljest@r Is adear bi\MSHiad/ (M - BN,
U ~ -

Step 3
4-(7-Benzenesulfonyl-2,3-dihydro-benzo{1,4]oxazin-4-yl)-piperidine-1 ~carboxylic
acid tert-butyl ester

\\ //

S o
') Step 3
e U0
NaH, Nal N

N

Y 0™ >otBy

O
10 OtBu

To a solution of 4-[4-benzenesulfonyl-2-(2-chloro-ethoxy)-phenylamino]-
piperidine-1-carboxylic acid tert-butyl ester (0.175 g, 0.354 mmol) in 0.500 mL
anhydrous DMF was added sodium iodide (2.0 mg, cat) followed by sodium hydride (17

15 mg. of a 60% dispersion in mineral oil, 0.424 mmol) in 3 portions. The reaction mixture
was stirred at room temperature for 2 hours, added to 50 mL water, and then extracted
twice with 50 mL ethyl acetate. The organic fraction was washed with 50 mL brine, dried
over sodium sulfate, then concentrated in vacuo. The resulting crude oil was purified by
flash chromatography (10% - 40% ethyl acetate in hexanes) to give 0.111 g (0.242 mmol,

20 68%) of 4-(7-benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin-4-yl)-piperidine-1-
carboxylic acid tert-butyl ester.
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N 5 OGOBu To a solution of
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acetate washed wi 50
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purified by flash chromat ography (10% - 30% et hyl

acetate in hexanes) to give 0.175 g (0.35 mol, 80%
W®P2006/037481 PCT/EP2005/010238
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and then extracted twice with 50 nL ethyl acetate.
The organic fraction was washed with 50 nL bri ne,
dried over sodiumsulfate, then concentrated in
vacuo. The rdesol ting crude oil was purified cb\y/o fI ash

chr omat ogr.aphy’ ( %-o 40% et hyl sapet at e i ;whexsanes) 1o
gi ve 0. (0 |, 20-68% of 4- j
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ester. WD 2006/ 03748 P20 -64- Step 4
7- Benzenesul f onyl - {\éil\gerl 4-yl - 3,4 d| hydr o- 2H be@
o[ 1,41 oxazine S | ep4 SO NHC/EtOHN 6NN
6N O Bu 4-(7-Benzenesul fonyl -2, 3-di hydr o- benzo[ 1, 4]
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sol ujigeRsenasiiRaded (EbaanPbGolRAcARE, AclihpdiodEH( 2

of a 2N ]
benzo|1,4]oxazine

o O o—SO,Me \\ //

The methanesulfonic acid 1-benzyl-pyrrolidin-3-yl ester used in this example was
prepared using the procedure described by Ahn et al., "N-Substituted 3-Arylpyrrolidines:
Potent and Selective Ligands at the Serotonin 1A Receptor", Bioorganic and Medicinal
Chemistry Letters, 9(10), 1999, 1379-1384.

To a suspension of sodium hydride (0.033 g. of a 60% dispersion in mineral oil,
0.834 mmol) in 3 mL dimethylformamide was added portionwise 7-benzenesulfonyl-3,4-
dihydro-2H-benzo[1,4]oxazine (0.200 g, 0.726 mmol), and the resulting suspension was
stirred at room temperature for 10 minutes. Racemic methanesulfonic acid 1-benzyl-
pyrrolidin-3-yl ester (0.259 g., 1.018 mmol) was added dropwise and the reaction mixture

was heated to 65°C for 21 hours. The reaction mixture was then poured into 100 mL



solution, 4.0 mmol) and reflux continued for 0.5
hours. The solution is concentrated to 1 nL and et hyl

we@bdwen3d0 nl) is added until a white precipi tEtBEPB05/010238

observed. Filtration gave 0.Q8% g (quantitative) of
7-benzenesul fonyl - 4-pi peri di n-4-yl -3, 4-di hydro- 2H 10
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benBaresdfeaslihf(brhghzyd- pfyyrphémn%y]r} 33439]11hygir0 -2H-benzo[1,4]oxazine as a
I%dghnﬁgngmgﬁhgqgg y"l 1,41 oxazine The synthetic

rocedures described in this Exanple were carried out
accdﬁﬁ&bg to the process shown in Scheme P. 0 ~0

8 g%ﬁlgnz\enéuifmgrl 4. §$r? ﬁl&kn—ﬁle,MMJdN)—Mex{zQ 1 Lﬁ'})xa{?ﬁ-—he/

SCHENE P Stpf1 7 Benzenesulfo I-4-

(1 benzy Bal i yl)-3, 45 Pr?ydro heS
BT RO e X W )
é 2. HCIEtOH é
(O N

H

7-Benzenesulfonyl-4-(1-benzyl-pyrrolidin-3-yl)-3,4-dihydro-2H-
benzo[1,4]oxazine (0.127 g, 0.292 mmol) was dissolved in 15 mL ethanol and this
solution was added to a flask containing 35 mg of 5% palladium on charcoal, followed by
3 drops of glacial acetic acid. The system was purged with hydrogen gas and stirring was
continued for 24 hours under 1 atm. of hydrogen gas. The reaction mixture was filtered
through celite, the filtrate concentrated in vacuo, and the resulting solid purified by flash
(6: 0.4 :0.04 of CH,Cl, : MeOH : NH,OH) to give 45 mg of 7-benzenesulfonyl-4-
pyrrolidin-3-yl-3,4-dihydro-2H-benzo[1,4] oxazine as free base. This solid was dissolved
in 1 mL methanol and combined with 0.5 mL of 2N ethanolic hydrogen chloride and the
resulting solution is concentrated in vacuo and subjected to a vacuum of 0.3 Torr for 2
hours to give a foam which was triturated twice with 50 mL ethyl ether to give, after
drying under reduced pressure, 25 mg (0.07 mmol, 25%) of 7-benzenesulfonyl-4-
pyrrolidin-3-yl-3,4-dihydro-2H-benzo[1,4] oxazine hydrochloride as a tan solid. MS: 345
(M+H), mp: 122.8-127.6°C.
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al ., "N-Substituted 3-Aryl pyrrglidines: Potent and
Sel ective Ligands at the Serotonin 1A Receptor”,
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resulting solid pur| ed byflash (6: 0.4 : 0.04 o@w

CH2Cl12 ¢ OH ve 45
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'\/5 2. Di-t-butyl carbonate N
H

N
i

CH

3



10

15

20

25

pyrroli din- 3 -yl- 3,4- dihydro-2H benzo [ 1, 4]
oxazi ne as free base. This solid was dissolved in 1

wonnosmstasnol and conmbined with 0.5 nL of 2N etphemBP1005/010238

hydrogen chl oride and the 20_rgsulting solution is
concentrated in vacuo and subjected to a vacuumof 0.3
Torr for 2 hours to give agbeay ch was triturated
twice with 50 nL ethyl ether to give, after drying
ungétep_rleduced pressure 25 nmg (0.07 mml 25% of

-

pyr
hydrochl@rlcﬁe as a tan sol i d MS: 345 (MtH) &, ,@p:

122.8-127HC._ MO 2Q06/ 03748&1epPCT/ EP2005/ 0182335 - OH
Exa : 3 \©; o
7- Belzegesul - 2, 2- dii,Ge3Hy| - 4- pi perldl "yl -3 iN Br
hydr o- 2H benzo[ 1, kl!.ﬂ_oxa[% ThePgidinehet i ¢ procedures H uc CH
described in this Exa re carried out according 3 ®

to 5 the process shovvnln cheme Q 0 0 0.0 S OH Step
1SS OHO HCCH3 Br NH2 Br)Cl , Pyridine HH3 C CH

3 chpa Q)llgtx(% @l@ gm}nosi @el@ze%lf@hﬁ%s}ﬁznao@ (%?3 4. %nﬂﬁn 8 mL
a e

S ate waen G4 PIKIIBNE (055 RN J6RRRD): (b S0lgof ot coated to 0°C
and 2-bromo-2-methyl-propionyl chloride (0.553 mL, 4.47 mmol) was added dropwise

and stirring was continuted for 2 hours. The reaction mixture was diluted with 50 mL
ethyl acetate and washed with 50 mL 10% aqueous hydrogen chloride, 50 mL saturated
aqueous sodium bicarbonate, 50 mL water, then 50 mL brine. The organic phase was
dried over sodium sulfate and concentrated in vacuo to yield 5-benzenesulfonyl-2-(2-
bromo-2-methyl-propylamino)-phenol as a crude oil, which was used directly in the
following step.

Step 2
7-Benzenesulfonyl-2,2-dimethyl-4H-benzo[1,4] oxazin-3-one

\\ // \\ //

SRGE OCEICH

HC CH

The crude 5-benzenesulfonyl-2-(2-bromo-2-methyl-propylamino)-phenol from
step 1 was dissolved in 10 mL DMF and potassium carbonate (0.565 g., 4.096 mmol) was
added. The reaction mixture was heated to 80°C with stirring for 2 hours, then cooled to
room temperature and poured onto 100 g of ice in 150 mL 10% aqueous hydrogen
chloride. The resulting solid was filtered and dried under vacuum for 18 hours to give
0.570 g (1.79 mmol) of 7-benzenesulfonyl-2,2-dimethyl-4H-benzo[1,4]oxazin-3-one.
MS: 316 (M-H)".
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I 0O CH3 CH3 1. NaBH3

Step 6 OGSO 0 CH3 Ste S _
0 ,CH2C 62. D -t-butyl
E

p 7
CH3 O2. H2, Pd?C N Cl 1~

2606/ 037481 PCT/EP2005/010238

PCT/ EP2005/ 010238 -68 SCHEME. Q) _Step 1

7-Benzenesul fonyl - 2, 2- di met hyl - 44 benzo 11, 41
oxazggp3done O\ ,,00 " 0\ g I\ OH Step 1
CZJllle‘BClBr H2 Br _|d|neHHCCH3 3|0
5 Tota5¥ AL ot NAONET
(1.06 g., 6 nmmol) in m_ hyI acet ate anag added

pyri di ne // 45 m., . 4. @,f:‘p . The sol uti on\‘

cool e oup- 2- rre?ﬁ'ﬂ/ ropl CH
(0.55 vvaé addgd ropW| se d s g
was con |nuted ours. T e ‘Texction Y xture sN

diluted with 50 rrL o ethyl acetate and washed with
M 18%RAHea1S- Ué)i%n@gﬁﬁ)n?faﬁ Qfd1ﬁ@thyﬁQHngen§§ﬁuﬂ@%a%ﬂx 1-3-one (0.570

aqueous sodi um bi car bona

%r f-ie moppld 114 ¢y aki féesblbfékséﬂl@\ég HEgrasedoled &0 0'€odndhmrane-THE

&Hlfvl@k €580 fhI RO tsbRE8H 11'1 'T“H\Pag 49 rﬂrﬁ ?f'&«%k gddeid dropwise over 2
benze esul fonyl -2-(2- brono-2- et pr opy }

m{b‘h‘gﬁ%l regpling pdutin WaS\IWﬁr@Wd\f\ﬁSeﬂHlS@dddtme@ fdaryl hiqurt Rehanolic
hedrbged Glor$dEeR-mil 8f ZSNethJ%onhS mmol) pas then fe1d€1|_ec1 al_ropwme and the

B sul f onyl benzo
g?%‘ét%nqﬁvevgsef&ﬁée dat )éﬂe!@r/ ansacdéipflozlalshour Bheeeadtign mixture was cooled to

room temperature and added to a mixture of 100 mL each ethyl acetate and 10% aqueous
sodium bicarbonate. Potassium carbonate was added until the pH of the aqueous phase
was roughly 7. The organic layer was separated, washed with 50 mL water and 50 mlL
brine, dried over sodium sulfate and concentrated in vacuo. The resulting crude oil was
purified by flash chromatography (10 to 45% ethyl acetate in hexanes) to give 520 mg
(94%) of 7-benzenesulfonyl-2,2-dimethyl-3,4-dihydro-2H-benzo[ 1,4]oxazine as a white
powder. MS: 304 (M+H)".

Step 4
7-Benzenesulfonyl-2,2-dimethyl-4-pyridin-4-yl-3,4-dihydro-2H-benzo[ 1,4} oxazine

@@w”“@ﬁu

e

>
N

A mixture of 7—benzenesulfony1-2,2~dirnethyl—3,4-dihydro-2H—benzo[1,4]0xazine
(0.257 g., 0.847 mmol) and 4-bromopyridinium chloride (0.658 g., 3.388 mmol) was
heated without solvent at 185°C for 45 minutes. The reaction mixture was cooled to
room temperature, suspended in 5 mL dichloromethane and concentrated in vacuo. The
resulting crude oil was dissolved in a mixture of 50 mL ethyl acetate and 50 mL water.
The aqueous layer was made strongly basic with 50 mL of 2N aqueous potassium
carbonate, and the phases were separated. The organic phase was washed with twice with
50 mL water and once with 50 mL brine, dried over sodium sulfate and concentrated in

vacuo. The resulting crude oil was purified by flash chromatography (3% methanol in
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Step 6
7-Benzenesulfonyl-2,2-dimethyl-4-(1-methyl-piperidin-4-yl)-3,4-dihydro-2H-

+ |-

benzo[1,4]loxazine

o, 0
S 0] Step 6
OO S OO

N 2. H, Pd?C
fﬁ fi
-
\ N
CH, CH,

A solution of 4-(7-benzenesulfonyl-2,2-dimethyl-2,3-dihydro-benzo(1,4) oxazin-4-
y1)-1-methyl-pyridinium iodide (0.237 g., 0.452 mmol) in 10 mL methanol was added to
a suspension of sodium borohydride (0.085 g., 2.260 mmol) in 10 mL methanol at 0°C.
The reaction was stirred at 0°C for 3 hours, then stirred for 18 hours at room
temperature. The reaction mixture was concentrated in vacuo and the resulting crude
solid was dissolved in a mixture of 50 mL water and 50 mL ethyl acetate. The organic

phase was washed twice with 50 mL ethyl acetate, and the combined organic phase was
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A solution of 7-benzenesulfonyl-2,2-dimethyl-4-(1-methyl-piperidin-4-yl)-3,4-
dihydro-2H-benzo[1,4]oxazine (0.119 g., 0.298 mmol) in 3 mL dichloroethane was
cooled to 0°C and a-chloroethyl chloroformate (0.033 mL, 0.312 mmol) was added
dropwise with stirring over 1 minute. The reaction mixture was refluxed for 18 hours,
concentrated in vacuo, and the residue dissolved in 20 mL methanol and refluxed for 1
hour. The reaction mixture was concentrated in vacuo and a vacuum of 0.5 Torr was
applied for 30 minutes. The resulting residue was dissolved in 35 mL THF, to which was
added di-tert-butyldicarbonate (0.065 g., 0.300 mmol) and the reaction mixture was
stirred for 72 hours at room temperature. The reaction mixture was then concentrated in
vacuo and purified by flash chromatography (15% ethyl acetate in hexanes) to afford
0.087 g (75%) of 7-benzenesulfonyl-2,2-dimethyl-4-piperidin-4-yl-3,4-dihydro-2H-
benzo[1,4]oxazine as a waxy solid. MS: 387, mp: 284.9 -296.3°C (as hydrochloride salt).

Example 14

Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown
in the following Tables. "Active ingredient" or "Active compound" as used in the Tables

means one or more of the Compounds of Formula I.
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PCT/ InB2105/t010238 - 72 % wt./wt.
Active ingredient 0.25g
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.
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w./wt. Active ingredient 50, 0% gnesi um st earate

O S%g@dmsscar mal I ose sodium 2. 0% Lartoseg#Bis5% PVP
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All of the ingredients, except water, are combined and heated to about 60°C with
stirring. A sufficient quantity of water at about 60°C is then added with vigorous stirring
to emulsify the ingredients, and water then added g.s. about 100 g.

Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active
compound are prepared as nasal spray formulations. The formulations optionally
contain inactive ingredients such as, for example, microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust
pH. The nasal spray formulations may be delivered via a nasal spray metered pump
typically delivering about 50-100 microliters of formulation per actuation. A typical

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

Example 15
Radioligand binding studies

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

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of 5-HT 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-HT54 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-HT4 receptor.
Membranes were prepared from HEK 293 cell lines by the method described by Monsma
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Displacement of [’H]LSD or [’H]Ketanserin from the binding sites was quantified

by fitting concentration-binding data to a 4-parameter logistic equation:

blndmg =basal + ( Bmax - basal J

1+ 10—Hill(]og[ligand]—10g ICqg

where Hill is the Hill slope, [ligand] is the concentration of competing radioligand
and ICs is the concentration of radioligand producing half-maximal specific binding of
radioligand. The specific binding window is the difference between the Bmax and the
basal parameters.

Using the procedures of this Example, compounds of Formula I were tested and
found to be selective 5-HT6 antagonists. For example, the compound 7-benzenesulfonyl-
4-piperidin-4-yl-3,4-dihydro-2H-benzo[1,4] oxazine exhibted a pKi of approximately
9.98 for the 5-HT6 receptor, and a pKi of approximately 8.09 for the 5-HT2A receptor.

Example 16
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) wére used. Compounds were prepared daily and
dissolved in physiological saline and tested at three doses. Administration was always
given 1.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.



5

10

conmpound are prepared as nasal spray fornulations. The

formul ations optionally contain inactive ingredients
weawhozmsgl f or exanpl e, mcrocrystalline cell ul BSBEP2005/010238

sodi um i o carboxynet hyl cel  ul_gge, dextrose, and the

i ke. Hydrochloric acid may be added to adjust pH

Al r%ts{@é?@l(reg‘t@ﬁ @%{cef Wi c@ltdo%]@brﬂ?ty ﬂ?e' dby&f edoMliBoRtest was

nasal spray netere pI ca deli veri ng about
peffofred as dnsqﬁbed@ryg‘in@facmxﬁrm%dtamm dP8%ct Daw poeririgh test for
\Y ,47-
R A0 B E s e B g
58xanpl e |IIustrates in vitro radioligand binding
studi es of conpound of fornula I. The binding
act iWhilythefpresentioverdmndfas beansdeservedtithrefarendete thagmscific
deqtgl%%m &?g'l 2? ¥ &Hu‘?&\@e u%itb&@fvgt}g)%g Q&I'I@dlﬁtthé’m tH)dft yarious
F wer e npeti ng 20
chamgbs rmgayd:fe r{laid]alnalbquwalcetsIma’r‘éwbrlbﬁéstede\rlth@@él dma@ﬁwg from the
HEK2 |l s st essi cQl
FEBR L TRl R ERCRTE DO S B
aabpi mparyculmemmanm@hyndomqsrtg)mermmeﬁmrﬁgesmﬁrocess step or

%el‘paor OEQ nl“):’gct v s§g1§1t gig% g% i hﬁ )ﬂrgsent invention. All such modifications

a@uﬁ@ﬁHd3bmethnadmbunedﬁdneﬂmnnape@tkdéﬁﬁﬁﬁnes
derived from CHO K1 cells stably expressing

reconmbi nant human 5- HT2A receptor. 25 Menbranes were
prepared from HEK 293 cell lines by the nethod

descri bed by Monsma WD 2006/ 037481 PCT/ EP2005/ 010238
-75 et al., Ml ecular Pharmacol ogy, Vol. 43 pp.
320-327 (1993), and from CHO K1 cell lines as

descri bed by Bonhaus et al., Br J Pharmacol. Jun;
115(4):622-8 (1995). For estimation of affinity at the
5-HT6 receptor, all determ nations were nade in assay
buffer containing 50 "M Tris-HC, 10 nM MgS™, 0.5 nM
EDTA, 1 mM ascorbic 5 acid, pH 7.4 at 37 C, in a 250
mcroliter reaction volune. For estimation of affinity
at the 5-HT2A receptor all determ nations were nmade in
assay buffer containing 50 nM Tris-HCL, 5 nM ascorbic
acid, 4 mMMCad 2, pH7.4 at 32 C, in a 250 mcroliter
reaction volunme. Assay tubes containing [3H LSD or

[ 3H] Ketanserin (5 nM, conpeting ligand, and 10
menbrane were incubated in a shaking water bath for 75
mn. at 37 C (for 5-HT6) or 60 mn. at 32C (for
5-HT2A), filtered onto Packard G--B pl ates (pre-soaked
with 0.3% PEI) wusing a Packard 96 well cell harvester
and washed 3 tinmes in ice cold 50 MM Tris-HClI. Bound
[3H LSD or [3H Ketanserin were determ ned as

radi oactive counts per mnute using Packard TopCount.
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15 Di splacenent of [3H LSD or [3H Ketanserin fromthe
bi nding sites was quantified by fitting

W@ o0v6es48 Rt | on- bi ndi ng data to a 4-paraneter |pgi/EP1005/010238

equation: Bmax - basal bindipg_= basal + 1 + 10 -Hi |l
(log[ligand]-1ogl C50 where Hill is the H Il sl ope,
[ligand] is the concentratigp;@f conpeting radioligand
and 1C50 is the concentration of radioligand producing
hal f - maxi mal specific binding of 20 radioligand. The
speci fi g bindi ng‘e/(\% oW dl ot i erdhhiier ence between the
Bmax and't he paraneters. Using the procedures
of this Exanple, conpounds ofRRormula | were tested
and found to be selectipe 5- HT% a?t ageni sts. For
exanpl e, the conmpound d\E g N%

4- pi peridin-4-yl -3, 4- di‘h D benz k[Rl 4] oxazi ne
exhi bted a pKi of appnp Ki mate 9X98 for the 5-HT6
receptor, and a pKi fA approxi mat efy 8.09 for the

5- HT2A receptor. Exanple 16 Cognigt on Enhancenent The
cogni ti on-enhanci ng properties of conpounhs of the

I nvepti wnoel (fe@ni mal cognition: the
obj ec{:}t P?%E‘gg%“??%l Qitcgeglt( m)diét_ 4ﬁnnonth old mal e Wstar
30 rvahegGIOCharl es R ver, The Netherl ands) were used.
Conpounds, ]Iryg prepar ed daily and dissolved in

physi ol ogi '¢al""saline and tested at three doses.

Admi ni stk &t-Coh- aas=8 ways given i.p. (injection

vol une 6 Tiliyl:;Scopol am ne
hydrobr?méﬁggimg{sg?ﬁegglsgghg&%% nurtdélélafter conpound

i nj ecti dnis 1'PRE; equal testing groups were made of 24

rats andmg@frgmtoet%tﬁd by two experi manters The testing
order of doses was 35 determ ned rand

exper | rreqatils R\/\éﬂ@%ﬂﬁ@ﬂ?@@l% Slkﬂghéoﬂkdbhleéer@ﬁlﬂ(ﬂd alkoxy, cyano, -
@(r(ﬁg wer e t ? egﬁ@gd 0§64EN'R @T/@ZP@L@;%?’& C(Z@)Aﬂ(q where q is

rat oncé wth each dose condition

bijnelto % Bc,d@ nR‘{ ngR teach indgpendgeity is bidipeas oHEkdy We% iplyydrogen,

a l acour, J., 1988, A new one-tri aI t est
512‘21 ﬁﬁ&ﬁrobl of ical studies of nenory in rat S. :

Behavi oriandat aﬂadBeidapendBmé)fﬁhRé@gefBQr alkgyd, o5y’ ang) Rmpgeéher with
t

ST £ B D D R b SRRl ping pffour o six

sheobleds; be under st ood by those skilled in the art that

vari ous changes nay be nade and ngw val ents may be

substituted w thout departing fromthe true spirit

and scope of the inventi ORL. {ipon, many

nodi fi cati ons may be rrade t6 pt R particul ar

situation, mat erl%,l nposi ti O%R)f matter, process,

process %tléﬁgb‘?uﬂ f%‘t”é to the objective spirit and

scope of zihebdHES@MO])- pylersozqn Al'l such nodifications

nis from 0 to 4;

pisOorl;

R® and R® each independently is hydrogen or alkyl; and

R’ and R® each independently is hydrogen, alkyl, -(C=NR#) -NR"R}, or —
(CH,),-NR"R' wherein R, R" and R’ each independently is hydrogen or alkyl, or R’ and
R® together with the nitrogen to which they are attached may form a four, five or six-
membered ring that optionally includes an additional heteroatom selected from O, N and
S, or one of R® and R® together with one of R” and R® together with the atoms to which

they are attached may form a ring of four to six members.
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are intended to be within the scope of the clains
appended hereto. WD 2006/ 037481 PCT/ EP2005/ 010238 -77

w@Eh@bnog7481l. A conpound of the formula |I: O Y RQI/EP003/610238

)~k- R3 [/ IX Ar ~aN |, R_bgd or a pharmaceutically
acceptabl e salt thereof, vvherel n: Ar is aryl; Xis
-CH2- or CO Y is 0 or NRa wherein Ra is hydrogen or
alkyl; 10 k is | or 2, mis fromO to 3; each R is
i ndépendéntcbyphandof diikyl, wheedinliky| , het er oal kyl ,

al koxy, cyano, - S(Oq Rb, -C(=O-NR Rd, -S02-NR Rd,
-N(Re)-C(=O-Rf, or -C(=O-Rf, where gis fromO to
2, Bb, Rhe cRoipandd Reclaach whedep&nsedldky i s hydrogen or
al kyl, and Rf is hydrogen, 15 alkyl, al koxy or
hydroxy, R2 and R3 each |ndependently i s hydrogen or
al kyll , ~ GheRanmodndRaf tlaiged,varerein i and RéarsdwyBmgeat om t o
whi ch they are attached may form a carbocyclic ring of
four to six nenbers; R7 1 ZN~Ra 5 R s R4 is a group
of f5or mithe cBmpdQnd of daim Bovtekrein(YGsO) -, or -S2-; n is
fromO to 4; pisOorl;

6.  The compound of claim 5, wherein Ar is aryl.
7. The compound of claim 6, wherein Ar is optionallyl substituted phenyl.
8.  The compound of claim 5, wherein Z is -C(=0)~.

9.  The compound of claim 8, wherein nis 0 and p is 0.

10. The compound of claim 9, wherein R’ is hydrogen and R® is —(C=NRY)-
NR°R"

11. The compound of claim 9, wherein R’ is hydrogen and R® is —(CH,),-NRER".
12. The compound of claim 8, wherein nis 0 and p is 1.
13. The compound of claim 12, wherein R® and R° are hydrogen.

14. The compound of claim 13, wherein R’ and R?® each independently is
hydrogen or alkyl.

15. The compound of claim 12, wherein one of R® and R® and one of R” and R®

together with the atoms to which they are attached form a ring of four to six members.
16. The compound of claim 8, wherein nis 1 and p is 1.

17. The compound of claim 16, wherein R® and R® are hydrogen.
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R5 and R6 each independently is hydrogen or al kyl; and
R7 and R8 each independently is hydrogen, alkyl,

WO £0sMRA3+ NRhR , or 25 (CH2) 2- NRhR wher ei n RSCT/RProasic 0238

R each independently is hydr_g?e;n or alkyl, or R7 and
R8 together with the nitrogen to which they are

att aghe ' 7 Absd

hat Popt 1 onarry e UL 7, PR SR FEFERE et s
lIsdreghedallkyom O, N and S, or one of R5 and R6
together with one of R7 and R8 together with the atons
to which they are attached may forma ring of four to,
Si x mntﬁ]afes;onm@uﬁ@os¢1@a&7n81v}ﬁ@m5ﬁ>@o@5/ 3@d of Rgand R

teg%Bgerﬁ da(t:ciorfaﬁ fcr):vghlgﬂl m#ey‘é?eﬁzft cHe eﬁé_a.]rméof ﬁ@ﬁfjﬁ es1x members.

corrpound of claim3, wherein R2 and R3 are hydrogen.

rrp{hl gﬂgfpc%gr}%g)uﬁ]d l a‘ ml;’ whvé:'herI Ingo RS zc'nd?i a};ﬁ&R’IH&RB
t@)@é’fh@ﬂmtﬂh tHe atdras 1o \Ghlch\ﬂmyermatmhectfommtanonadizimlmyl ring.
substituted phenyl. 8. The conpound of claimb5,
wherein Zis -C(=0-. 15 9. The conpound of claim 8,
wherz®i.n Thd ®ntpoand oficlaisn 6, wHdteinThs adongound of cl ai m
9, wherein R7 is hydrogen and R8 is -(C=NRd)- NReRf.
20 11. The conpound of claim9, wherein R7 is hydrogen
and B8 iFhe dociiudd NRgRm 21,3herdihe is Oudynd 1of cl ai m 8,
wherein nis O and pis 1. 25 13. The conpound of
claim 12, wherein R5 and R6 are hydrogen. 14. The
corrppyndn@d‘ cohp ulﬂitllﬁ claiier eilier&h candf R@axﬁiaRTnnd of R and R®

30.15.

|nd pendent | y |s d en or_al k
A B oS 1 Which SRS e? HeBHE torrridna AT g i mbers
of R7 and R8 together with the atons to which they
are attached forma rj f four to.si ers.
The %‘brrpB]EﬁﬁPni‘Houélldé%fﬁi Bgzah%l?eépﬂ TS| 1§n;él Pdﬁgbp is 1 35
17. The compound of claim 16, wherein R5 and R6 are

hydr ogen. WO 2006/ 037481 P EPZ Q5/ Q1Q2 79 18
The ¢ rrpB]Eﬁﬁ%Pné)FfOUéll Af glawnp 24 ?giﬂw %@'dé

i ndependently is

26. The compound of claim 25, wherein R” and R® each independently is
hydrogen or alkyl.

27. The compound of claim 24, wherein one of R® and R®and of R” and R®

together with the atoms to which they are attached form a ring of four to six members.

28. The compound of claim 27, wherein one of R®and R° and of R and R®

together with the atoms to which they are attached form an imidazolinyl ring.
29. The compound of claim 21, whereinnis 2 and pis 1.
30. The compound of claim 29, wherein R® and R® are hydrogen.

31. The compound of claim 25, wherein R’ and R® each independently is
hydrogen or alkyl.
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20

hydrogen or al kyl. 19. The conpound of claim 18,
wherein one of R5 and R6 and of R7 and R8 5 together
wowdok/os1ael at ons to which they are attached forPCEEPI00g010238
of four to six nmenbers. 20. Fhe conmpound of claim 19,
mherein one of R5 and R6 and of R7 and R8 together
ot h t. h Q{Ch}e form an
azoﬁpgypgﬁfﬁgde%ggiil%%gﬁ%g%%%tnd o?lcla|n15
mhereln Zis a bond. 22. The conpound of claim 21,
mher in A ) claim
22, “anerdesonuBF Spdaintap it RO ES RIS,
together with the atons to which they are attached
for ar of fo 8 g 3
" Ve S TopruREor RT3 YTERER P anq R BOARANDS
ﬁg@ﬂ@dab&lclaln124 wherein R5 and R6 are hydrogen.
20 26. The compound of claim25, wherein R7 and R8
each i ndependently is hydrogen or alkyl. 27. The
conaund’ h&fcoﬁip@umi Bﬂdal\min b,r\ehemelo e i ﬁmﬁ:{@aﬂqyb alkglaaridoadkyl;

d.R8 2 o L
cﬁ@#ﬁgwgbo%f Fong s p PR TR S By ffeccin
frdpﬁfdlﬂlﬁkfh ﬂﬂrohﬂmﬁyﬂﬂkﬁ aagdioflalRgl; amihdetkyladoofl;

%}i‘and ;i.yl&?rﬁ]%et h?xﬁ%k\gfgtgg?c%% I%trrl?%ls 1; 1%1&32@1?&%%%’@%&&

ie0apiytdkydéarsdsi;mndioalfiengiotarbong; @laardjn)ﬂcarbomyl, 30.

e IR P RSBt b s g Rcpspont
;R§er&ﬁﬁﬁaﬂkﬂldalbeﬁﬁepmk(}hdnwlalB)Bchdmyb,gHrazcirdna)ﬂzhdkj’lcarb@lyl

2006/ 037481 PCT/ EP2005/ 010238 -80 32. The conpound of
claim?2l1l, wherein nis 3 and pis 1. 33. The conpound

of ciqi MEomandiof cREn ahdviRGeiaRs 1si'1yld1n®gﬂqyl alkyBanindaileyl;

glﬁ bund f)il’all'q? Toﬁ@%ﬂgggﬁgggaogﬁﬂgﬂ plggrlae %ﬁépyrrohdml}f L prrldmyl'
eti@inglalRyl ami\lﬁlﬁiﬂl@lld’ar%lyl 31kybtfﬂ1ﬂ@ﬂk)}{§alrbonyl dlalkylammoalkylcarbonyl

ﬁnﬁﬁa@sﬂ?ﬁ«y{ st sk BRSNS semiginglcaghont

pj}SElﬁ@lbyldaﬂbyShfl p)&ﬁdlidﬂm)ﬂkwrbonyl@r pydtiddkyhsarbonyl.

pi peridinyl al kyl; pyrrolidinylal kyl; azetidinylal kyl;
an1noa|ky|carbony| alkylaninoalkylcarbonyl;
diaIkylaninoalkylcarbonyl; i m dazol i nyl al kyl car bonyl ;
i m dazol yl al kyl carbonyl ; am noal kyl am nocar bonyl ;
guani di nyl car bonyl ;  pi peri di nyl carbonyl ;
pyrrolidinyl carbonyl; azetidinyl carbonyl;

pyri di nyl car bonyl ;
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pi peri di nyl al kyl carbonyl; pyrrolidinyl al kyl carbonyl ;

or azetidinyl al kyl carbonyl. 15 36. The conpound of
web@bn3B8, wherein R4 is: am noal kyl; al kyl am moOBER20D5/010238

di al kyl am noal kyl ; inidazolln%halkyl i m dzaol yl al kyl ;

pi peridinyl; pyrrolidinyl pyridi nyl ;

aze d| ' A/ -

alké an?%%g+€%k%%$ ony dla?&ﬂf§n$ﬁ%gu§?hgg?%éﬁgwl3

dummalgmlnmgrbgylkwuactbglnwmolmwlnbatnkrwegkml,rﬁowtfbfbmmopropyl
uani @i e r

1191 {BDLEh gyyll]ry?{hgp Eéaﬁh]da‘l 4R1;RE 1%15% 10};’11 Pﬁ’f%lzi:tldl%-ylmethyl

pyrro or ‘azet|
p2fl©ﬁdﬂ33748 pyﬁdlﬁf@?l:zﬁﬂﬁllaﬂfllﬁizzﬁlmetsﬂlcabOnYﬂt@Ja@tdmsdmblomﬂ 2-

< Rehr i eay £t Rt hAIAATASE ™
' rﬂethylnmeieﬂ»ﬂqar&nyhmhglh)dmmnwpme(mglta;rbonyl
% cr)rlu}l{)]mfthxricg%  2- a%ﬁ?&éﬂ%ﬁgﬂ)c?llbb{ﬂﬁl flzetldm -3-yl-carbonyl;

dazo ; aze
ppyﬁoicbhﬁdylrt—a&qdyl pmelrllddl -A-yd~cyibonyl; or p1per1dm -4-yl-carbonyl.
i m dazol i n-2-yl net hyl car bonyl ; guani di nyl carbonyl; 2 5
am noet hyl am nocar bonyl ; 2- d|nethylan1noethy|carbony|

2- methﬁhawnnmeuh&bﬁdmbmhyWhafnlR is:

met hyl anmi nonet hyl car bonyl ;
’zetHdln 3- yI rbonyl
i | n- 3-yl - car r
he C npoun i m
R R N

N-RNR$N/Rd R7N/OONHON \NN|

HNNH NR7 z 8R NHZ 38/(5' O NH ON sl 1 NI1- 7 NH
R Ror NH 39. The conpound of claim1, wherein said
conpound is of the fornmula Ila or

5} <o fg i\w;;\ |

39. The compound of claim 1, wherein said compound is of the formula Ila or

IIb:

1

O R
j<R3
Ar—_ N
|

// \\ .

15 IIa; R IIb; and

m, R}, R% R? and R* are as recited in claim 1.



[Ib: COORR R)MOR2 Ar-ISOR3I\ Rs Arm/ RA 0O
R4 15 1la; Ilb; and m R, R2, R3 and R4 are as

wo e@boEdsi n claim 1. WO 2006/ 037481 PCT/ EP2005O1/0PR85/010238
-82 40. The conpound of claim39, wherein R4 is:

am noal kyl ; al kyl am noal kyl ; Ial kyl am noal kyl ;
' ;nr ‘rjglﬁlolj:ﬁrl}lk@ilnﬁﬁhmd bf@lﬂﬁ?ﬁ %@ﬂegﬂl‘g 1[9pein?i%&lg{llne}ﬁ(ﬂam1noalkyl

?Iﬂinﬁ?ﬁ%]l Ié;lz S‘;ngll‘aéﬂ @D?&Z‘dﬂh%k pa_:methndfi mytralilipll; azetidinyl;
35}?1&@@1 b)ﬂeﬁﬁfx@%&’l glyrl%llgl?ﬁlyﬂm%p g%dﬁ?ﬂﬁﬁ ﬁ( balkglsﬁr)l?f)nyl

i.al kyl am noal' kyl'c [ ny ylcar

glkylernoadky}eaab eapl; thrlb)dmlnoa&mcmbahtdyirmdammﬂnyftyfhonyl
5 %ﬁﬁb&i!y Hézftgfb%‘ﬁ Lm nogi BHI%I iR 0913{ ggnl){lfiinylcarbonyl

d

%ymfe{r oi I s g :pytro%/ d1pylp@~bpm)rl;rgzb1adhhyllcwbb}dnp‘)l'rldmylcarbonyl

gll'pyehgk g@é]gwn%glg&-é& %?ft%ﬁ%%’al}gf’cax\%égﬁll dir hg ng%lkyficarq)%rr]l

am noal kyl ; al kyl am noal kyl'; io dial k_yI ani noal kyl

Ip;/nr (rjglilm TRY L@x]ng&lmd e nyal%%la‘)zdé l)éxyﬁ‘i'if'%}ngrel{)eldglfl n:)ﬁ'(})laminoalkyl

10 dis k*{baamrayalﬁﬂr mdgaohnalhlkyn mmd.mylmwlcplpbnmyﬂyx, pyrrolidinyl; pyridinyl;

bo

g}rﬁﬁﬁo a?nﬁhg%dg?g% alk laI 8gglz<ﬁcar$éx&ﬁ rilf Xlﬁ(clgrrmnoa)(ky’lcarbonyl,

pm,ﬁlemlmy yécartyonl Iamlrmpikytalmldoayb@ani l:gmgmld%nydr:’arbonyl
41,
R N P R

di net hyl am nopropyl ; 4- d| nmet hyl am nobut yl ;

15 2- amppoeyfy éomﬁ Jﬂﬁtﬁé aﬁﬂ"zﬂ]o&)h Q ¥|R4 1§} 2-dimethylaminoethyl; 3-

i m dazol i n- pi peri
Qumq’th)danmoploml %dmwthy]anmbbdﬂyh 23a»r1yllnnseﬂllylyB ;methylaminopropyl;

d s
PRS0 e B e Sty g gimeth
amﬂubnﬁleapmrrcbnar;tb,onydlq7omammﬁylcarbdmbtghaﬂla@ryb@ﬂwhyl 2-

;mg'ﬁ)e anlhgggrﬁ&ﬁ{l: %1%1 t}%?ar}xlnoethylcarbonyl 2-

i/ m nonet
20 ﬂlle?hé’ hatﬁlvﬂombbhxli Ilnatlhbbnyﬂlomethylcarbonyl

pyr r O)F %ﬁ%%lcar%gﬁ ;}’mmo%é ltaa”i“h‘)%wn)’h g?%@l@% ~ylsarbonyl;

pirpading3-iyl- @rbbnﬂmlpﬂl@lh :3-NOa Gl 08 1pBHlidin-4-yl-carbonyl.
PCT/ EP2005/ 010238 -83 43. The conpound of cl ai m 39,
wherein R4 is: H



10

15

N N. RemR i -R NNHN NRa RemMN~R ~OONHO
NHp NNNNHHNN2 NR7 NH2Z R NHONHOOOO

wWJ 206@3745+-R NH or NH 5 44. The conpound of cb@i/BPD)5/010238
wherei n said conpound is of th%fornulallla or Illb:
00 (R9)~ 1\\ 5"\O(R9)O 7’7NN,/ N O OO0 RAN

PR54§elTRE§mg{“R§f hfaR4RIIIb wherein: r
|sfrom0§o4 1r(1)e&\%m% (LSIlle

ependlent ly is haI 0,
al ko

N“ “NH ;

66%*?%

44. The compound of claim 1, wherein said compound is of the formula IITa or
Ib:

O /(/)
g N ]
(R%), Ng Oj (R ) oj
I o//?\ "
0 o © 0 o
R, AR® RN, A%R°
rTI R® 'TJ 6
7 7
R ES R IIIb;
wherein:

ris from O to 4;

each R’ independently is halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano, —
$(0)s—R/, ~C(=0)-NR*R™, ~§0,~NR*R™, ~N(R™)~C(=0)-RP?, or ~C(=0)-RP, where s is
from 0 to 2, R}, R*, R and R” each independently is hydrogen or alkyl, and RP is
hydrogen, alkyl, alkoxy or hydroxy; and

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



-84 45. The conpound of claim44, whereinr is 0 or 1

and RO is hal o, alkyl, alkoxy or haloalkyl. 46. The
w@owposmsi of claim, wherein said conpound i s BET/EPE®05/010238

formula IVa or 5 1Vb: (RO\gQ (RO 7s"ao) O | \ | \

NSN Rs 0/\\ RRs )11 Os ~)" RPRP RNRRRL

IVai,s! Vi c}%’i%%ﬁhﬂ F %lai.hg?i AR | R ofor 188MRREhalo alkyl alkoxy or

|ndepen ently'is , hal oal kyl, heteroal k

taldaiy):, cyano, - 1o S(OS R -C(=0 - NRkRm

-S02-NRkRm -N(Rn)-C(=O -Rp, or -C(=0) -Rp, where s is
fromO to 2, R3, Rk, Rmand Rn each independently is
hydrdegent hercoadpk)yhd OQd@IlHRPthrelmgﬁdd ogrepourdl ik pf thedpnmdy IVa or
ﬁ‘;lg_hydroxy, and n, p, R5, R6, R and R8 are as recited

' claiml. 15 47. The conpound of claim 46, wherein r

is 0 or 1 and R90| s hal o, alkyl, @I koxy or hal oal kyI

48. ThQquorrpouh of cI a|6144 whé¥ n S d co oun

of the fopqiha R9)r

jao) N w O ) ~VN 20 NH re| n
A Rs

al
/
0
" O g hn
R‘S—\évp/A R :
N

wherein:
ris from 0 to 4;
each R’ independently is halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano, — ‘
10 $(0)—R), ~C(=0)-NR'R™, ~-S0,-NR'R™, -N(R")-C(=0)-R?, or -C(=0)-RF, where s is
from 0 to 2, R, R¥, R™ and R™ each independently is hydrogen or alkyl, and R” is
hydrogen, alkyl, alkoxy or hydroxy; and

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

15 47. The compound of claim 46, wherein r is 0 or 1 and R’ is halo, alkyl, alkoxy or
haloalkyl.

48. The compound of claim 44, wherein said compound is of the formula Va or

Vb:
O
R N ° R, 0
CO) L OO
o”\\
0] )v © 0] )v
NH NH
20 Y Va; Y Vb
wherein:

u and v each independently is 1 or 2; and

r and R’ are as recited in claim 45.



u and v each independently is 1 or 2; and r and RO
are as recited in claim45. WO 2006/ 037481
wEFeheaPR005/ 010238 -85 49. The conpound of cleBCTEERNS/010238
whereinr is 0 or 1 and RO is | o, al kyl, al koxy or
hal oal kyl . 50. The conpound of “tl ai m 46, wherein said

;:Oy\:{mgyndThé c@rﬁp@)ﬁ?d B(J{IJH].’J ﬁ, wggrgpr{\psé K—gﬁd% % thg @11%1 alkoxy or

alkglad n, r, R? R8 and RO are as recited in claim
47. 51. The conpound of claim50, whereinr is O or
and RO is halo, alkyl, alkoxy or io haloalkyl. 52.
The é&nmpdbe compowidpimlais, d6nheereimsagbdothomdauotthe forefula Via or
5 g formula Vila or MIb: 0 (RO S O (R9OCS\ | ~
NNO/O NN HVlla; HVIIb; 15 wherein: u and v
each |ngepe ﬁlly is 1lor 2; and r and RO are as

reci té@)in n147 5 The conpound of clalmSZO
wher ei n : is hal o, yI) _
20 hal o = co ound (8% in
sald co d |s e fromthe S C Ny
oY (da
S/N\ 7 N
R R Vla; R R VIb; and

7 9 . . .
n, 1, R’, R® and R’ are as recited in claim 47.

51.  The compound of claim 50, wherein r is 0 or 1 and R’ is halo, alkyl, alkoxy or
10 haloalkyl.

52.  The compound of claim 46, wherein said compound is of the formula VIla or

VIIb:
O
RY). O\\é/ Oj ),
) L ffl i I b
O
Qo ®)y , (u )y
N N
H o Vil H o vim,
15 wherein:

u and v each independently is 1 or 2; and

r and R’ are as recited in claim 47.

53.  The compound of claim 52, wherein ris 0 or 1 and R® is halo, alkyl, alkoxy or
20 haloalkyl.

54.  The compound of claim 1, wherein said compound is selected from the group
consisting of:

7-Benzenesulfonyl-4-(2-dimethylamino-ethyl)-4H-benzo [1,4]oxazin-3-one;
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7- Benzenesul f onyl - 4- ( 2- di net hyl am no- et hyl ) - 4H benzo [
1, 4] oxazin-3-one; WO 2006/ 037481 PCT/ EP2005/ 010238

WO 396/037481 PCT/EP2005/010238

7-Benzenesul f onyl - 4- (3- di net hylam no- propyl ) - 4H benzo
[ 1,4] oxazin-3- one; 4-(2-Am no-ethyl)

oo T bR A

oheAA] oxazin-3-one; 5 7-Benzenesul fonyl -

(4, 5-di %_ygﬁgfni&ﬁ'e{h?j)gﬁ%&lz&&sﬁifgﬂlgﬁ%é%[p,@ﬂ)%@zih—ﬂ'or@;

oxazi n- :
6- BenzeTeBarizknevylfoml (42 Uedirmetiydnaimorfortel) H] -penzoH  blopzin-3-one;

[ 1,4] ox _
6- Benze(r?egé néuﬁ@@d (455 ghﬁdro?r b7 1 ?%O}jgzyoﬁnetf IQI%IE t hy
He)azd[&H]dnammHoni, 4] oxa2| n- 3- one;

2- (6- Be%zﬁ%}}el%}{l[ ERFX;LI 42('62361q'lewﬂ;{r9m%eaﬁﬁ)L}Hlbé*lzo [1,4)oxazin-3-one;

oxazin

1- (6-Be rtﬁzEcrezsud:ShIfwy)tMZ (435-dihiygdr- bHbieridarof-2 4yl mkthyl)-4H-

oxa 4-yl)52-(4,5-di hydro- 1H-|mdazol 2-yl)

b %?1'45\%3)0 %2 rJZsaée%zenesul fonyl -

(4, 5-di iﬁy(‘.& Berizekn s foiad ¢, 3- QLhyﬂrmbdtryjong (oxazin Hydy-ethylamine;
2H benz AV (4 5 .
N- ( 6- Be%zénes%?%ﬁy?ﬁ)gez? éﬁjﬁdrc?r laerbZOL Of(azir,lf]yl) 2-(4,5-dihydro
rbkamudaeeléfzﬂybrdmmoln)a, guani d| ne;

6- Benze 3-dih - benzq - 4] A Ad :
oxazi ne%eﬁg%zre %Syl f?ﬁ%}g%ag%’%ﬁ%%arog?nﬁn%yé%#glIﬁ)xhélrfﬁha@;3’4 dihydro
B Benzghdsanationy| - 4- pi peri di n-4-yl -3, 4-di hydr o- 2H benz

o[ 1, 4] e

1- (6- Benz ﬁZBZSeg rfesu%?)nil %)3 di ]i%déo be 20 14 fxaian]ZL carbonyl)-
onaidime; 4- yl ) - 3- di rret hyI am no- pr opan I - one;

1-(6-Be nesul f L hy - o ic acid (2-
oxazi n- 2523 Ijlzegesui)f?ﬁg} %%}%51% ?%n%gﬁﬁ%%ﬁér;lé 44c]arboxyhc acid (2
dmifn6- &byi)zemedmlfonyl 2, 3-di hydro benzo [ 1, 4]
oxazi n- 4:- yl n -
(6- Benzenés%%eflesn?ft é_%{;n geﬁala ge %?@R{cﬁ? l—f’benzo [1,4]oxazine;
oxazi n- 44 Bemenpspllf]anylrﬁe}—ﬂ;hydrc&hem[l 4]oxazin-4-yl)-3-dimethylamino-
1-% ﬁenzenesul fonyl -2, 3-di hydro-benzo [ 1, 4]
BYRITH-%1 ) - 2- di met hyl ami no- et hanone; 30 .
7- Benzen]eS&lBEmyllesui?fpﬁyle ndihrydrdebezo (], 4]I)x4_2rin—4—y1)—3~methylam1no-
ox zZi nes 4 4 carboxylic acid (2- am no-ethyl)-am de;
propan-

1-(6—Benzenesulf0nyl—2,3-d1hydro—benzo[ 1,4}oxazin-4-yl)-2-methylamino-
ethanone;

[3-(6-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin-4-yl)-propyl]-methyl-
amine;

1-(6-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin-4-yl)-2-dimethylamino-
ethanone;

7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]oxazine-4-carboxylic acid (2-
amino-ethyl)-amide;

1-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-2-(4,5-dihydro-
1H-imidazol-2-yl)-ethanone;

N-(7-Benzenesulfonyl -2,3-dihydro-benzo[1,4])oxazine-4-carbonyl)-
guanidine;

7-Benzenesulfonyl-4-piperidin-4-yl-3,4-dihydro-2H-benzo([ 1,4]oxazine;

2-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin-4-yl)-ethylamine;
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1- (7-Benzenesul fonyl - 2, 3-di hydro- benzo [ 1, 4]
oxazi n-4-yl) -2- (4,5-dihydro-

wd bbosnsdarol - 2-yl ) - et hanone; N-(7-Benzenesul f oPg1/EP2005/010238

-2, 3-di hydro-benzo[ 1, 4] oxazi ngy4- carbonyl ) - 35
guanldlne

/- Fegzzﬁe@g‘gﬁgﬂésuﬁ%ﬂlﬂq By Br ot 7o Br, Aodh A 40y 2ih &8 Zmino-

iﬁmﬁmnzenesulfonyl 2, 3-di hydro-benzo [ 1, 4]

oxazi n- ?)%?[Bi%gé%}ﬁf?@;}ﬁ%_de%QQé{ZQ?F’Zﬂ]%%aZinA—YD -3-methylamino-

PCT/ EP2
propa-Bemmeenesul f onyl - 2, 3- di hydro-benzo [ 1, 4]

oxazi n- (l7) e%ﬁ%ﬁgln?’clngpg%oé g%rt}% Ry ([‘>X2171n -4-yl)-propyl]- methyl—

1-(7- Benzenesu enzo
awazi n-4-yl) - 3- nethylan1no- propan- 1- one;

[3-(7- ij‘)éﬁk%ﬁé&h f&lﬁ%&'z; ﬁ%ﬂw‘a A qﬁ%ﬂ-é@?ﬁmg 4Ldlﬂy<ﬁ1> 2H-

oxazin
benBellzdnexidef onyl - 4- ( 2- |n1dazol 1 -yl- ethyl)

-3,4-dih -
Azet | d: nX%Elg %?I ﬁﬁgz}fezglé%% fﬁllcl)}ﬁ%)( ?élH}ﬂdo R r o1 z%)]gﬁzcl)n [4 iR

thedhpnoxazi n-4-yl)- 10 net hanone;

4-Azet dz% Riégt Lﬁ)ﬁll—@g}lgl\é hgl77%%ﬂ%§1%ﬁﬁwnfyp§]w dll?lycﬂ‘odil-f‘ydr 0-2H

- benz
erzBentlernase f onyl - 2, 3- di hydr o- benzo [ 1,4]

oxazi n- 4 7Y]§2 z ony%;&)ﬂjz% (}%%%rr @nzﬂ §azml%—yl) pyrrolidin-3-yl-

(7-Benze esu
oxtanond- yl ) - pi peri di n- 3-yl - nethanone

(7- Benze&e$%HZ£r9J§M1f0 % 3d31ﬂ¥81{oob&28ﬁloﬂkxa’]mﬁ ' yl)-piperidin-3-yl-

oxazi n-4

meBanzeaesul f onyl - 4- pyrrolldln 3-yl - 3 4- di hydr o- 2H ben
zo [ 1.,A] idin-4-yl-
- Benzen s% r%%%ﬁé;ﬁﬁ(bnyé%% dlh?’% 10- beilzo xazm -4- )71) %1per1 in- yy
orethaBbhesbenzo [ 1, 4] oxazine; and

7-Benzen Leqlge%n fo%yl lﬁ B%HE‘MXB él %hg@ﬁ}d%g] QHA’Béﬂzoﬁ ﬁoQ&zme,

hydr o- 2 xazi ne e conpoun
claim1, 74\Blaazee|esulﬁ9ay1d2 Zdipethpld4-psridisl-éot-8d-dihpire t &

onS|st| g of:
gﬂ?geﬁ ﬁ%%%%%u??onyl 2, 3-di hydro-benzo [ 1, 4]
oxazi n- 473Heylzeateh.§]!ﬂoapﬂ|—héd1methyl -4-piperidin-4-yl- 3,4-dihydro-2H-

benzo(1,4]oxazine.

55. The compound of claim 1, wherein said compound is selected from the group
consisting of:
2-(6-Benzenesulfonyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-ethylamine;
6-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazine-4-carboxylic acid (2-
amino-ethyl)-amide;
6-Benzenesulfonyl-4-piperidin-4-yl-3,4-dihydro-2H-benzo[1,4] oxazine;
1-(6-Benzenesulfonyl-2,3-dihydro-benzo[1,4}oxazin-4-yl)-3-dimethylamino-
propan-1-one;
1-(6-Benzenesulfonyl-2,3-dihydro-benzo| 1,4] oxazin-4-yl)-3-methylamino-
propan-1-one;
1-(6-Benzenesulfonyl-2,3-dihydro-benzol 1,4] oxazin-4-yl)-2-methylamino-

ethanone;
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6- Benzenesul f onyl - 2, 3-di hydr o- benzo [ 1, 4]

oxazi ne-4-carboxylic acid (2- am no-ethyl)-am de; 30
w®2@enzAEBESUl f onyl - 4- pi peri di n-4-yl -3, 4- di hydrec2kErivesa10238

o[ 1,4] oxazine; - 88 -

1- (6- Benzenesul f onyl - 2 3- dihyéio benzo [ 1, 4]

oxazi N- 43 ¥k Az dieSREIN-28L ARy drBLURRAG 1 4] &B8in-4-y1)-propyl] -methyl-

1-(6- Beﬁzenegurfgny , 3" d|ﬁ§5ro ben&o [ f4]yj propyl !

agxagi n-4-yl) -3- nethylan1no- propan- 1-one; 35 1-

(6- Benzengspl{,2n%lirfanyd-2H ByaRs- BENEP1 b okaAd-4-y1)-2-dimethylamino-

oxazi n- ?'&§§éz' S ﬁmﬁan1n%§ ethanoﬁ% OW% 20 6%03%2§1Yanu

@Eﬁkﬁ@QOOS/OlOZSS -88 [3-(6-B

enzenes % Effg‘%}xeeal ﬁq é@’q{hﬁdp)eggrﬁoh Ayotdzine-4-carboxylic acid (2-

oxazi n- propy

ﬂnﬁﬁ‘ikﬂkem@kmlfonyl 2, 3- dlhydro benzo [ 1,4]

oxazi n- 4, Eflel%zlggesq fHES}lWB@% B‘@Qﬁﬂfdro@H benzo(1,4]oxazine;

7- Benzenesu enzo £
oxazi ne- ?4(7CE¢IU@R98IUIf©n§ch ﬁd(}wdrcahfrw@l @]waamérﬁlhéthylamme,

/- Fegz zi’he@gé&r%}e{%suﬁgg’lpﬁﬁ 'dfﬂyﬁrcf" b¥ﬁzo§1,4’]’o§&ﬁﬂ QE}Q) gl—l‘h&ﬁﬂ%mmo-

@HMBemzenesulfonyl 2, 3- dihydro benzo [ 1, 4]
oxazi n- 4r. } heﬁep%shg%g a‘lllthdro -benzo(1,4] oxazil:l 4%] yl)-3-methylamino-

1- (7-Benzenesu dr o- benzo [
popanfi-apey| ) - 2- et hyl ami no- 10 et hanone;

1-(7-B d xazi ro methyl-
( en%;q?%é;lzgrpégﬁllf?@'m:% 32 11#3%%%&%8?104][) abirfth- yl)-propyl]-methyl

oxazi n-4 no- propan-| -
§18ing7 - Benzenesul f onyl - 2, 3- di hydr o- benzo [ 1 4]

OXaE 1 Sk R TR, LG o
8m4Hd4hde@,2H- benzo [ 1 4] oxazine;
Azeti di ”Az%u}i %—&;-@?—%ﬁe&i&ﬁg&ég&gﬁyﬂﬁ—%i}%fﬁ%-BXQJO‘PI,?]%%ﬂnM-yl)-

1, 4] oxazi
ﬁwﬂmeondln 3- ylnethyl 7- benzenesul f onyl - 3, 4- di hydr o- 2H

- 20 ben r -

(7-Benz e%] %s% (%o ny’(lggﬁé)l Bqﬁf} éefng S%lfong }) i dlh}d’ﬂ 0-2H
bovar [ Ind)dxagine; pyrrol i di n- 3-yl - nethanone

(7-Benz e&eﬁiﬁz&?&x forgyl 3 ﬁﬁ&%@foobgﬁg 704] boxayirf ll-yl)—pyrrolidin—3—yl—

oxazi n- pl peri
methanone;

(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin-4-yl)-piperidin-3-yl-
methanone;

(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-piperidin-4-yl-
methanone; and

7-Benzenesulfonyl-4-pyrrolidin-3-yl-3,4-dihydro-2H-benzo[1,4] oxazine.

56. A method for preparing a compound of formula g;



nmet hanone; 25 (7-Benzenesul fonyl -2, 3-di hydro-benzo |
1, 4] oxazin-4-yl)-piperidin-4-yl- nethanone; and

w(@ 26nzRBESUl fonyl - 4- pyrrolidin-3-yl -3, 4- di hydpOFRPEO®M 0238
zo [ 1,4] oxazine. 56. A mst_%%d_ for preparing a
conmpound of formula g; WD 2006/ 037481
PCT/ EP2005/ 010238 -89 0 R) 111 ~ 0 :fk RB Ar N
0 Rs 18 R6 NR7 g, whereifllky gn R, p, Ar, R, R2,
R3, R4, R5 and R6 are a@Jdlegited itfotaim 1, said
met hod conpri sing: react i/ﬁg onpound of the fornul a
d ' ORMOR SkR A N sMHd, wth an

al kyl ati ng agent of fornula e % 5 R6 L'1InLL e,
to provide a conmpound of formula filo RI)mR2 0 R3
0~111 k Ar NO - )n Rs RS R?
R N”
I7
R g

wherein k, m, n, p, Ar, RY, R% R? R% R’ and R® are as recited in claim 1, said
method comprising:

reacting a compound of the formula d

1
0 R R?
ol OTFRs
N k
\,S
Ar N
H d

with an alkylating agent of formula e

to provide a compound of formula {

1
o R o R2
O\\H k R’
S
Ar/ N
O/

)n

R L
6
R f; and
10 reacting the compound of formula f with an amine HNR'R® wherein R

and R® are as recited in claim 1, to yield said compound of formula g.

57. The method of claim 56, further comprising reducing the compound g to

provide a compound of formula h:
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15

Rs f; and 10 reacting the conpound of formula f with
an am ne HNR/R8 wherein R7 and R8 are as recited in

w@b@bnos7lg1 t o yiel d said compound of fornula g.pPGITEPINE010238

met hod of claim56, further cogprising reducing the
conpound g to provide a conpodnd of formula h: WO
2006/ 037481 PCT/ EP2005/ 010238 ;90 0O RmR2 1111 3 R
AFmMN RS )n R6 v RB N-—- R/ R)m58. @epharnaceuticm
conposi tion conprising ao.gf j arppunt of the
conmpound of claim1l in adP a
phar maceutical ly accept ol e Cs al~ 5 59. Use of a
conmpound of formula I accordln.I%g claim1 for the
n

preparation of a nedicanment f neating a centra
nervous system di sease state R subject 60. The use
of Claim59, wherein the dlseage SRate is sel ected
from psychoses, 10 schlzophreﬁﬁa, mani ¢ hdepr essi ons,
neur ol ogi cal disorders, nmenory di sorders, attention
deficit disorder, Parkinson's disease, amyotrophic

I at eb&l gJcpleromcaticll cbhﬁio@ﬁbn&oﬂipsi@iag an eff@vd aplaker the
sorders, ;and Hu t|n sea

. Us .
BB PoL AR ROLRiP aphar B oL iaacepap e
preparatlon of a nedlcanent for treatlng a di sorder
| nv en% gﬁs a;cg}ggp?(%ukxgé)f Ig(tgr i %Ia%cgglgimg toJ c?aqrtn' 1 t]6§ t}?ez}iregahrgtion ofa

medicament for treating a central nervous system disease state in a subject.

60. The use of Claim 59, wherein the disease state is selected from psychoses,
schizophrenia, manic depressions, neurological disorders, memory disorders, attention
deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease,

food uptake disorders, and Huntington’s disease.

61. Use of a compound of formula I according to claim 1 for the preparation of a

medicament for treating a disorder of the gastrointestinal tract in a subject.

62. The invention as described hereinabove.

ot



