WO 2006/ 037481 PCT/ EP2005/ 010238 -1 Benzoxazi ne and
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thereof, 5 wherein: Ar is arylI, Xis -CH2- or C=O Y
is 0 or NR wherein R is hydrogen or alkyl;
kislor2; 10 m sfromOto3; each R is independently
hal o, al kyl, hal oal kyl, heteroal kyl, al koxy, cyano,
S(Og Rb,--C(=0-NWRd, -SONR R, -N(R)_C=O-R, or
-C(=0,-R, where g is. fromO ta ‘ Rb, R, Rd and R
each i ndependefE LA - ST BF HRPEUEHERr i s
hydrogen, al kyl, al koxy or hydroxy; 15 R2 and R3 _
each i nU@RSREGIH kiied 15 si¥ALRASENBkazRE b quirRkaliBEcoMPIuitB of
togﬁghurlmﬁth the carbon atomto which they are
attached=may forma carbocyclic ring of four to six
menbers; R7 i R4 is a group gfythe fornula R R Z
is a bond, -(C=O-, or -S§2-; G’nYiSEfron1O to 4;

pi sOorl; R5 and R6 eadhﬁﬂnq-o-'oen BS hydrogen or
al kyl; and WO 2006/03743}3'0 PP005 T0238
Ar N
s
R L
or pharmaceutically acceptable salts thereof,
5 wherein:
Arisaryl,

-Xis -CH;- or C=0;
Y is O or NR® wherein R® is hydrogen or alkyl;
kislor2;
10 mis from Qo 3; .
eachR' is independently halo, alkyl, haloélkyl, heteroalkyi, ajkoxy, cyano, -~
$(0)¢~R®, ~C(=0)-NRR, ~S0,-NRR?, -N(R*)-C(=0)-R', or ~C(=0)-Rf, where q is
#° from O to 2, R%, RS, 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

I_nembers;
H?
N
}{2% ~Rr?
4 = R°
R" is a group of the formula ;
Z is a bond, ~(C=0)-, or -50;~;
20 n is from 0 to 4;
pisGorl;

R® and R® each independently is hydrogen or alkyl; and



-2 R7 and Rs each independently is hydrogen, alkyl,
- (C=NRg) -NRhR', or - (CH2)2-NRhR wherein Rg, Rh and

woi/Bamirgsndependent |y i s hydrogen or al kyl, P&r/&zo?srb%m
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Rs together with the nltrogenzto whi ch they are
attached may forma four, fiveé or six- nenbered ring
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provi ded a conpound of the fornula I:



Rmz OYR ~8 *Ra O4( A’')k N,x 14 Ror a
pharmaceutically acceptable sglt: thereof wherein: Ax
is aryl; Xis -CH2- or CO Y is 0 or NRa wherein Ra
is hydrogen or alkyl; kis | or 2, mis fromO to 3;
each iRt filssashded AT pRkldka b adnﬁpouﬁh 1%@ f(}ﬂﬁhl%?l kyl,
het er oal kyl, al koxy, cyano, - $( , O - NR Rd,
- SO NR' Rd, -N(W C(=0-R or {RQ= O) RR,. where q is
fromOt.oZ Ro, R, Rd &nd ri-eachyi ndependently is
hydr ogen or al kyl, and® tff oge 3al kyl , al koxy

i) i) @! ¢
: i
or alkyl, or R2 and R3\t oget, i

or hydroxy; R2 and R3 e endeftly is hydrogen
jf” the carbon atom
to which they are attached may forlp a carbocyclic
ring of four to six menbers; R_ tsz,IRs R4 is a
group, of .formul a

-(C0O-, or -S2-;
ni sf r S BEgYce t’mjgyffc?ﬂm sa%StE%fﬁ Rs each ,
i ndepehdent |y Is hydrogen or alkyl; and R7 and Rs

each i ndqﬁﬁ@%@nt ly is hydrogen, alKkyl,
- (C=NRR) ) (CH2) 2-NR R V\herel n Rg, Rh and
R each %ﬁe‘ﬁgnd@rﬁ:f@s is hydrogen or allcyl, or R7

and Rs tyoges R wWhed-dn RAE hhld:00 whi ch they are
at t ached rrayiformafour five“or siXx-
or2;

. mis from 0 to 3;

each R' is independently halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano, -
S(0)¢R’, ~C(=O}NRR?, =50, NRR’, ~N(R)-C(=0)-R", or ~C(=0)-R’, where q is
- from 0 to 2, R% R%, RY and R® each independently is hydrogen or alkyl, and Rfis hydrogen,

 akky), alkoxy or hydroxy;

R? and R® cach independently is hydrogen or alkyl, or R* and R® together with
the carbon atem to which they are attached may form a carbocyclic ring of four to six

members;
R'I
N
xz_w Rt
4. : - RER
R"is a group of formula ;
Zis abond, {C=0)}-, or -50--;
nis from 0 to 4;
pisQorl;

R’ and R® each mdependently is hydrogen or alkyl; and
R’ and R® each independently is hydrogen, alkyl, —(C=NRE}-NR'R’, or —

(CHy) NR'R! wherein RS, 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 1 may form a ring of four to six members.



menbered ring that optionally includes an additional

het er oat om sel ected from Q, and S, or one of R5

and Rs together with one of ~ and R$ together with

the atons to which they are attached may forma ring

of four to six nmenbers. -2b- In a second aspect,

there is provided a nethod for preparing a conpound

of formula g OR)MR2 Ark SNO~ R6 6 6 NRRY

g, Wherse¢ond kspent, thare iPprofided RingthePfor RBpariRg 2 cRBp@ndl ofRBrmula £
are as defined above, sald met hod conpri si ng.
reacting a conpound of the f@jmlad ORMO R2 Ar N

Hd vvlthanalkylatlng o] . N jula e JO Rs R6

1 a'L L to provide a\nd f formula f OR)m

R2 J* Ar NO) Rs Re’L e#nthyreacti ng the conpound

of formula f with an am ne HI JRIR8 wherein R7 and R8

are as defined above, to yiel @75 5d compound of

fornmula g. Disclosed herein ar gs. thogs for preparing

the af orenenti oned s’ TN

|
R

4%

wherein k, m, 0, p, Ar, R, R, R*, R%, R®and R® are as - defined above, said
method comprising:

reacting a compound of the formnla ¢

O Rln
0\'*15‘;@

with an alkylating agent of formula e

R £ and
reacting the compound of formula fwith an amine HNR’R® wherein R”
and R*are as defined above, to yield said compound of formula g.

Disclosed herein are methods for preparing the aforementioned
compounds. The subject meﬂiods may COImprise, in certain embodiments:

reacting a compound of the formula d

Awé;tr
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~
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conmpounds. The subject nethods may conprise, in
certain enbodi nents: reacting a conpound of the
formulad R OSRs A ~fk Ha WO 2006/ 037481
WBAEEIB05/ 010238 -3 wherein k, m Ar, R1,POREEINNIOAZ3S
are as defined herei n' wi t h-Jn al kyl ati ng agent of
formJIanRsR§ "L . wherein n, p, RS and R6 are

as deksrriad heheRn R aijLarw defipeshesaisi onal | eavi ng

grouwltﬁa@%}q&{dgg tbewghmatter, such as for exanple

hal o or tosyl; o provide a conmpound of formula f O
R)YmR T0~R3' S " ArmRS B RigR'd reacting the
conmpound of forrmula f with ne HNR7Rs wherein R

~and R8 are as def| ned hertei ntt Lyield a conpound of

. formu| a O1 R3 N O RSs RSNRT 10 R
Lerez% n,p, K 82 are as defined herein, and L is a conventional Iea%mg group

5 as defined hereinafter, such as for example halo or tosyl;

to provide a compound of formula £

@E)“

R £ and

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

o

=0

<
/

as defined herein, to yield a compound of formula g

, R, 2
oull O
X j‘%ﬂ

vd N

S
C
R _R?
R® ']‘7
10 ) R g. .
The method may further comprise reducing the compound g to provide a
compound of formula h
R1
OQ\Q . j?’;RS'
Ar 4 N
R _#
ROy
B/N*-._ RT
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The nmethod may further conprigse reduci ng the conpound

g to provide a conpound of formula h ORR2 0- O

ry, R3SJ. A/ N R5P)n RS'NR7 h. -3a- In a

third aspect, there is provided a pharmaceutica

conposition conprising an effective anmount of the

conpound as defined above in adm xture with a

phar
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amhoumtrof the corraas»umieﬁsudn@wd abwen ﬂ@m@ﬁ@mﬂp% Bppapacentisallofcceptable carrier.
medi canent for treating a central nervous system

. dl seas£oattRbPedt thate SYRIEEd usé Bf Acdniphblidl AIRRGL1 at ﬁlﬁfh@d above for the
rrovi ded .use of a conpound of forrmula_ | as defined

Feo% ¥ 2 merfigamggt éqsgﬁ%{mgaﬁewai RETHRRSi Sy sivre Aiscapgtate 1 a subject.
treatlng a disorder of the gastrointestinal tract in
a su r [
c Onp?%lglq%]ﬁél agﬂoé'étt, g%% &g bl%? d?(g E%U f{:}ea (%kngoﬂ{gl%f ﬁé}ﬁﬁfé% aE P&ﬂl%d above for the
Rrepar %ﬁ%m@cmenf for estiag p disomier offeateaeninipstingl dracttima subject.
preparation of nedi canents for treating the
af orement i oned di seases. WD 2006/ 037481
PCT/ Erthagisplesyd bgrein age mw@gwompgpgcogfp@unds of formula I, and the use of

tBUQpolitls QA fSiiuiOl HRABRA HeRRP TN ke prasedMioh AF Efledicaments for treating the
use thereof for the preparation of

nposi tions,
aﬁﬁﬁ?@ﬁﬁ%ﬂt dised88 et hods of preparation thereof. Al so
di scl osed in specific enbodi ments are piperazinyl -
substi tuted quinolinone conpounds and associ at ed
phar maceuti cal conpositions, and 5 use thereof for
the preparation of nedi caments useful in the
treatment of central nervous system (CNS) di seases
and gastrointestinal tract disorders. Al
publications cited in this disclosure are
i ncorporated herein by reference in their entirety..
Unl ess otherw se stated, the followi ng terms used in
thi's Application, |nclud|ng the 10 specification and
clains, have the definitions given below It nust be
noted that, as used in the specification and the
appended cl ai s, the singular forns "a", "an," and
"the" include plural referents unless the context
dearly dictates otherw se.



"Agonist" refers to a conmpound that enhances the
activity of anot her conpound or receptor site. 15
‘9{) é&Eans t he nonoval ent |inear or branched

urate ydr ocar bon noi ety, consisting solRIEER3P05/010238
carbon and hydr ogen at ons, hav-i‘hg fromone to twel ve

carbon ato "Lower a refers to an al kyl group
of one oSC[sTlsfi? R S'%hg?ﬂ%d @pinglinone @mposkagiotisted

Ex egmpiosision, us! theréof goothp §rep£|}§ﬂldﬂd)¢ me@b‘gme%fsefmﬁl %%th]ohmft ed

to I , __Isobut
.o gregﬁﬁtmﬁ thetrtg%f " XLSD dgleoge\é él}]%l:sﬂ;i R%gmnts 36%1)19q:razmyl-
d od@ﬁ‘gﬁﬂi;eda;smnhhdmeamphtm mﬁ.mbcm@phaz&a&aa@an Edceptsltdns, and

I
|| BB D I A el T e elenfof captgal mervous
t oSYslem %éﬁwsﬁmampmbndmheﬂsc&aﬁw at ed di val ent

hyd hc i nrea
ydr ocgn A ek Gab il cmfcﬁfs I"é) §in)é?%%¥a e{arimfemlg) reference in their

e , yl ene, ethyl ene,
pr%ﬁ?ﬁ@ne 2- nethylpropylene butylene pentylene )
as wel Unlas otﬁéﬂﬁlﬁé sthéd; i’theéﬂilﬁ)vﬁﬁg Edrins Gk by g A#EEJ&%L 8flduding the
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si ¥ the gpebifinatan and the rap&rﬁbdi&ﬁbﬁd tifeainghilat Rty ahgnhng “the

hy :g&@ thr i x_carbon . at ons,

ﬂ[ _ eﬂy f%%gétg?}ﬁ g"ﬁ@‘? t%eﬂ“f@ﬁyl ene,
p r O p e ny‘k@ﬁéﬁ refprs i Wﬂ}p’tﬂ@ﬂ@wﬂ ﬂahmcesbht styihesfanother compound or
pepde %mﬂﬁﬁe as well as those \Nhl ch are specifically

“illustrated by the exanples. 30 "Al koxy" means a
Lhoi ety P&h t Peiee shamprevalent Engreprditpndred stastedhidrbcarbon moiety,

mo Ic@xis)stu':l@ soléhedfica®dn BEd BjdlogeBXANRL, ﬁ%lg fréth %Ré(% twelve carbon atoms.
ND e | £ |}ch ude baﬁt%are ngt limte

eth E5REp PT gac &Oﬁgs%rhﬂ/h ia@ﬁﬂsélr% “Cx—Csalky ")
sp@guﬁplcad)ﬂa!k}'] grbugsiﬂcbichdmh)&ré ﬁtﬁlﬁiﬁ&m fethyl, ethyl, propyt, isopropyl,

rev e&?{; k&tbél t)g ?%S ol g e"a%h ot h‘ﬁ%&?ﬁi g‘%@? g’pﬁ’t“b}"hmh are

i seecitpglly; fedhﬁﬁw@imﬁmqoval ent cyclic aromatic
hY_dr Ocamgné’f%c@.ﬁsya ]ﬁféﬁ‘ﬁs‘aﬁﬁit@gd% eﬂt h;ﬁP o1 rabdlcalo of one to six

1 I

tricyclic aromptic ring eary ‘can

optH AP SE b s st S Serians e Shrasitatoo s
of aadmyd, egome Rfie, el ,2- &am b

PhanYfe VO tHY(S/%3728]thch/ ER2G0510 g{r 1og S hhyipropylene,
nap ﬁﬁ’P ISRERAPEh Toss Mg FR7F %ﬁw by the examples.

25 ndeny| Alkpt—yima'l reﬂiylk | hmnhmayﬁmtedﬂwﬁhﬂ?ﬁfbtﬁrbon radical of two to six
g: Bﬁgﬂé :atsou 3 }' qu d_w ntrhogrogargmy radical of three 1o six carbon
di PRy EESs 8B ?Iﬂi/?yf»‘ (@éﬁ;ﬂH ),Be?rzhdctb)dahgﬂylenbemdplhﬁemyl

benzadingiydpehyl b@ﬂé@&\ﬁ enyREE
ben oxa2| gﬁﬁ;me’ nzopi FEJ’?&X 1"; F %%li%glyosée‘fvgf}?ﬁ?lsm%ﬁm%
S esoenzom)r phoI inyl,

3met hyI snBdiephenybicnaifind RRadiCORRER R 25y auéﬁ'xﬁmety as
as&elﬁ V\hlchz_gl?s |f|callééllllustrated t

ex an-p TR D8 O 8 p gﬁlﬁ”ﬁ“ nclude, but are not hrmted to, methoxy,
oxy, 1sopropoxy, 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.
35 “Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a
mono-, bi- or tricydlic 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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hydr ogenat ed derivatives thereof. "Arylene" neans a

di val ent aryl radical wherein aryl is as defined

herein. "Arylene" includes, for exanple, ortho-,

net a- and para- phenyl ene (1, 2-phenyl ene,

WO306M081 ene 10 and 1, 4- phenyl ene respect i PeTRF2005/010238
whi ch maybe optionally substitsted as defined herein.
"Arylal kyl" and "Aral kyl", which may be used

i nardthyh anglebdenyl, presantiayk 8doreayl, inddR@iRpenndlanyd aRRderiys an

; : _ 2
A A
3dipBenshriéangp HinhynylisoprieatlifghPebmgidioxasyhiehtofamnylmseodioxylyl,
o ) i ' r

AL S o
s PGPy iz gﬁwaor@' Teps A iayphgYlosthigirgioxgrhenyl, as

bivelyaslthase which@se speyifitaiiillaytratediby Bptiaaids) i cbing partially

S it W Lh one @gr nore substituents, wherein
eié%ﬁ& eﬁ%&fg?rﬂ%{ﬁ ©i ser?O%dependent ly hydroxy, alkyl,

al koxysrvlere” opeahed distklknytiaryl savdi cabwhereip aryhisky defitied bereiar "Arylene"
di . s ) i se 1) o3l | i
rhotiy RELO L O3S pphd ShApSS, REkIe (3 pbkariene, 1.3 phenylene
beftd Lt-ghsigtent rqﬁii’ftcé‘ddl’)o‘,“’hlég 812 B 6pfianallicspbitiitigd g4 defined herein.
cy dopaiatkyl" 2 "ay it Wkich mAEedEaReMhang@ily, W8 b indoal

i ncl ud, artj.all ulnsaturate (derivatives thereof .
e R S e iR gt KA o s 3 g s ..
whéne, plreeylsthelc 3-i(3-chlokgphiehy 142 trhabydsknty, as trklPasal@aRihes are

" . I : ns.a_noiety of t formul a

- %8§9ﬁymé#§e@ﬂh§%g%}§ eaﬁ%cxaa"nm(fy esﬁg'ar}dg'%élycl oal kyl as
defi néddpdiar Tearps S&mit_e(i @abwtl'}cnms camis@hgkgfimono- or bicycic
r ﬁggs.c yclatiofl efd HR/LITN R ObMREEE With Qﬂcteclz]r hdRs sti{l{éﬁtg,ﬁ\trherein

hyds ogen at ons have been repl aced w a _subst] tue

| e s AR mdereaderly ety e bbb lednlilivh rginer

%ﬁaﬁoalkymt i%,,orai_ m(y'lt aﬁﬁlﬂat -h , Rks§ Mﬂh?fv@sg_ﬁpécﬂitcﬁ]?tiﬁ:ﬂt}ﬁgﬁ rExari'lples of
r 0. ' e under.st andi e poi

o Bt it s AP B iR B0 Pilieom e i sngnor

c eiclobexyh cyiqhepiyb mpd ﬂldﬁkbsnﬂy@nggeﬁaﬂymydturg&ﬂIdyﬁvatives thereof

cmhg@%ymxémﬁrqemg&ﬁag{% @%A ﬁo&hﬁﬂqrﬁpeégﬁag@@?smd by

i ndepenident |y of eac her ogen, aryl,
cifecs MRS | or cycl oal kyl alkyl: and when n is 0, Rd

i s hytlyegaRylalRyikieanscydloitykorkhe ormy ol o, kpkRIRK ¥lalkylene and
aﬁd. vvhefn n 'Sdﬁ of, 2,. -Rd is al kyl, cycl oal kyl,

cy el SER AT {*e‘%*}ﬁfﬂa-, acyl am no, nonoal kyl ami no, or

di al Kylegerqaﬂql" mdéa@p pe sleylratical es @ﬁaaiﬂegﬁrﬁ wgaiehﬂﬁ;ﬁ, dazultor three

a _ . 0%y DL O

oD slokfRHaithecd “F%%% R bR i USSR SR o e
1 £T95P FAREIBRE O -DENYh 3 ci-SH(MRE oyt I integer from 0 to 2), with

2thd ézggc?ﬁﬁixlﬁcﬁﬁ%ﬁgf ke pofn BYAOMerkoFBE R¥k thdicA s through a

AT PR B A g}fi)"%’rﬁ?o%!,., el Aol %o‘;ﬁ%{, o &yctosliiallyl; R® and B

ande iralepdridentiyl qileagydtherB vyl Abpadu, ERIMILIE bAoalilkyL and

200&( PR 6,41%1&3 E%ég%?},zg%,/ c%)z:cl]g%ﬁ)%, or_c(}s'doalkylalkyl, and when nis1or2, R
is alkyl, cycloalkyl, cycloalkylalleyl, 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-dikydroxybutyl, 2-hydroxy-1-methylpropyl, 2-
arminoethyl, 3-aminopropyl, 2-methylsulfonylethyl, aminosulfonylmethyl,
aminosulfonylethyl, aminosulfonylpropyl, methylaminosulfonylmethyl,
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met hyl am nosul f onyl et hyl , met hyl am nosul f onyl propyl ,
as well as those mhich are specifically illustrated
by the exanples. "Heteroaryl" means a nnnocycllc or
bicyclic nonoval ent radical of 5 to 12 ring

WAPHY S | east one aromatic ring contai ni né’cérﬁémw““ms
tvvo or three rlng het eroat on®- 5 selected fromN, O,

S, the remaining ring atons being C, with the
Jﬁ@bflsmaw&rlfvgwlem “teﬁa’iaé‘%‘?%ﬁélﬁﬁ@f’ﬂmﬂga as elhs thpss which are

f@&&ﬁ&wmhsﬁeﬁgﬂ%e Whadpldee on an aromatic ring. The

het er, ryI L[in ptl substi t

defin eﬁ‘é‘l"\gl ﬁ"ea‘éﬂﬁﬁﬁ‘ ’Bf’r %F %?P?Yﬁ%fag‘ﬁa’g%@ to 12 ring

i d’ﬂ@lhuliiﬁangﬂlﬂleaaroﬁe A@naktiic ﬂihg ethtdining bnt, 82, ok Wree ring heteroatoms
oxazol yl , i Z0 sot hi azo0

AR Tam - O e Dh ARG Yot b €, I understanding that
bbn zt(oichmnWomitdﬁ p:hjadhfeqngryi rédiead il be ogyparwjxatlcmg The heteroaryl
% %Xyl i;/el (H%q s r%'%tstm&x& b ORENdG hePH. rEQJuMi)les Me@m Irroieties

pyr l'1nyl, iso U|noI|nyI, benzof ury

berzde kibish aptmitesisRrBrdaely PEaoi, iserarotylnihipsolsh wﬂmolvl
b&naRast zlﬁianiazolylbgﬂzﬁﬁ;x AbeRd qieﬁkoﬂuagmmphé@phﬂnﬁ , pyranyl,

PAZS} Qim 2Ll BSEop L LSRR 00 e,

qhhnmqﬂ |bm51iqﬁnqphdnp] bmm@ﬁopmaﬁhltdnwmdhmyl benzooxazolyi

acr doqéa&l]gdl gaaé%]?oqﬁﬂ%%tl beft I nc gﬁidl(?d(y Q{u%g%apil 111&01}& isoindolyl,
hsrmcdgletmaueﬂ mq’xahnﬂmnﬁh@wemb nyi (erinolipiaylyhaphgiyridinyl,
NE@HinA, Wﬁbﬁﬁ&zeﬁiﬁﬁrﬁﬁﬁ é) il a@x@du@ﬂlmm%'hﬁé lihcludmg partially

heteroaryl is as défined herein. "Heteroaryl ene” nay
b@’dé‘b&epﬁﬁ‘éfi?ry’agﬁ’éélﬁf?‘lﬁt ed as defined herein.
" Het eﬁih@ér&ir?lﬁ@e‘” théa@b bl dﬁﬂentﬂa@feﬂﬁm fdlical wharelf hide @A) is as

' pé%d&n%hﬁ ;efﬁ""ie‘["&’é}’tlel"ﬁ > tP{mZSI \)%gbr?épx ted: asglﬁﬁnleﬁ Jrerein.
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t '&ﬁmdﬂj{hhd' incmdts, mﬁm@?h» mdeemh pyrisyigdénylesechs well as those which
E{e%é&hﬁ%ﬂﬁﬁ@t%mdr@ftﬁ ex&&lﬁgs substituent fl uoro,

, or |o | oal kyl " neans al kyl as
def i nBi Erse Ao} poduhialoge nehish ol beused anterghansably, éetp 2
rams&%&&ﬂmowcﬁlaf@bwmcqbﬂoa@ent hal ogen Exenpl ary

B:L ??‘l&ﬁ{ Qf’i‘ﬂ'h(’n cl ud %&YIQ_%%@‘} hergﬁ'dn {Wﬁgh Rk 8r mﬁ{a"- hydrogen has been

k@l&td)myldmm mcahffamﬁ hslogens Ebccmﬂmdha]m]kgs iskolde-OH AT,
| eagt ol eid c&, %&Hb}og.ucpf (eg N f; Pheaiem and the

rena ni‘hg ne group.
"Het e rf&’ggrenyldarrm rBeags npHuYEl ang Wb%rﬁlwaiee@ oppiiegajom is N,

C RIS Jaﬂ@l 214 BORdabhih z?geatoﬁak RESan GRAOALALI NY One,

two, Qor three or four roat ons (chosen from
ni t r og&fierocIShy Jasrng A “RE‘PYW} satyraied FOieLy. GRYRRRS Pf Qi to three

Meiyigs) elcs@brsaﬂng bohy, tﬁu,bﬁ&hrtewr&’duﬂ&ted@ﬁmﬁe@h&% Gloth ni6ren,
.oi etjpes in

Exa i nclude,. but a .

nSFY8F ﬁ{% Hr)t ?h éetﬁ eorqr n$ r’na& % 0 rnéjfl ﬁryslu’gstlmteé as Jegned herein.

h Em;pplprerf azue{qcygly'lmgnen yﬂc}udp)hut gk ndi livyiked to, piperidinyl, piperazinyl,

PYEAADLEALN 10'@2 Ji '1&19&9 shidh ¥yl idazolid

pyr@é?éﬁ lﬁh %yﬁetgﬂg FA pyr aﬂ} nyl oxazolh dm%( olidinyl,

" evsidizg] R AP H’@WH Pl pippolidinyhiisgyazplidipdyporpholingl,

| gaiRlida Lis&mybh uﬁjdﬂdlﬂyu quishlinfOlsbqiholinyl, benzimidazolyl,

| %hjz%{azo s l benzot zazgl]lc{j ny% %eXzoazo}yhdmyl dihydrofuryl, tetrahydrofaryl,
dihydropyranyl, tetrahydropyranyl, thizmorpholinyl, thiamorpholinyisulfoxide,
thiamorpholinylsulfone, dihydroquinolinyl, dihydrisoquinolinyl, tetrahydroquinolinyl,



t hi adi azol yli di nyl, benzot hi azol i di nyl,

benzoazol yli di nyl.,, di hydrofuryl, tetrahydrofuryl, 35

di hydr opyranyl, tetrahydropyranyl, thianorpholinyl,

t hi anor phol i nyl sul f oxi de, thi anorphol i nyl sul f one,
Wd3pdee@siinol i nyl , di hydri soqui nol i nyl, PCT/EP2005/010238
t et rahydr oqui nol i nyl, WO 2006037481

PCT/ EP2005/ 010238 -7 tetrahydrisoqui nolinyl, as well
agetrdihydesoghinotingh rewshaahése edlidhyare dpedifitatlpilastrdned yltke examples,

e%ﬁ‘ﬂ%ﬁg artlalp qlnya%%&d &alt@%{ t%{y upsat ur at ed

derivatrves tion Substituted", when

used " Adensiy substitgied Wivbn tspdyih 2ssociatioplvetdiryl ghete”; phenyl”,

p'BﬁMeﬁ@ e"heterctlﬁll'eﬁ&@:ro)ﬁlylene Q?t]:ﬁfe(?@:rymde '?x?eaf?sr an ar‘yl lene, phenyl,
h teroc yelyl means an aryl, %ﬁene Hg

oY Iegohetfretriy brAorTieRe OF which s qvétpmﬂaé*}@nwed
V\/rih@f?ehc?enap {vith Did :Io%fm&utbsstdtwﬁf Qrdfd’ﬂﬂﬁpﬁ{&dﬁ b MabWithibhts selected
0 0. our re
b Pl et bR Jff R By gl o, crano,

cﬂdﬂaﬁkyﬂakkyhnmheq%nmabhnqmqdmydnmmyahﬁyhnmhahdpdhd

1B 0K L B A

10 haﬂ%’ﬂm@@h eheronls Itntegecmr((%m@s% aRdiRE arpiddepgedently

h hwR CR; R
g 0P, 8 LA 9 A SR
| r;dﬁﬁﬁﬂuﬁnblr y(CHWUﬁm:ngmb @¥Hexd n is amthtdRed Borh Y& 5,0 Bad R are
al kyl, cycloallyl, cydoal kyl al kyl, phenyl or

p HigAsrienddoyly hydrogen of GRYIRINRICENAERe, @mhagereientbi of eadh other,

R aa P LR e i o o O T et

150f eac Fre%“tqséroup ﬁy@nsa-g@groua [“Rt}q the @%jutgaqokwnuonaﬂy associated with
CYyie h@hﬂﬁ%ﬁh&ir@ﬂm chRRRRY] i.eQbn RRLD bﬁl @by displdeeabld B} ABstitution

g L N ———
or Gisanie corcl@emestifoyyloty, sich aﬁﬂaeﬂ‘faﬁéﬁaﬁdﬁn}@fx@,ﬁmmesxﬂfonyloxy,
di I on 4.8 ndi.t.i ons
&%@e@ﬁ%ﬁﬁegggﬁngné(fo%?géi k hcnl ﬁ‘%{&t u%ﬂalce:p%ogqhmo E]oxy,
20| i mm@dlnsgbsﬂﬁa#digf@mﬂoxyaismlaeﬂom aca'}fw,enm wellisithesy wbich are
Ranesiy thOBY Py, ethanesulfonyloxy,
thlo hy bgnzenesulf 0 t osyl oxy, and
t hi eny%&i}‘l“‘ﬁl s aed "n‘g‘ﬁ tegacts Wil agpigeto At fyjeractions
s mbslﬁd& ,blede b@uwh te@ Xy, ag mrﬁﬁpdrﬁméhms ymd e Yk K%deﬁﬁ&l N&edih.
as thage £h are | ust r.at.e
 oxanpl SBRn g el s B e b SR PR PR shtE e
25 Wi ditrumstaneegady.buTheedinpt eqcac kind st thededctpagn ibdudea m&tamod:s where
| T4 el spmrcag&m&ggcmr@qggaé&s AR

defined herein t1 onal or " |onaﬁ€'Js neans
t hat tﬁ%seéﬁﬁﬁfé@qa@m5|a§ﬁ¥é@§aé%ce@@b%éﬁppf@m slndacanon

8' rcu n&fﬁ@m@aml Ivgxhtt’ ofgRekr mbeﬁﬁwnﬁ oRNEvE @ inkdf Bnder the
escr,l on. i ncl udes. i ere, the e ent
ci SPOUHEPAAGR BEtP PomR ST AN L ORIy Mebews fo
30 nogxampld) bepase, teleate dcenmante, anshgdshese N,l‘@-(dh‘d&th)l’lfb[’mamlde
Sy 0 190 o il n t
i e e T e e T
acetate, acetone, 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.
35 “Pharmaceutically acceptable” means that which s useful in preparing a

pharmaceutical composition that is generally safe, non-toxic, and neither biologically nor



conditions of the reaction being described in
conjunction therewith, including for 30 exanple,
benzene, toluene, acetonitrile, tetrahydrofuran,

ng)rm /q'}ﬁt hyl f or mam de, chloroform nethylene chlorid
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5t onet hane, di chl or oet hane, di et hyl ngﬁggeosmmzss
ethyl acetate, acetone, net h)ﬁl‘ et hyl ketone,

net hanol , . et hanol Sopro |, ter

igtheatst underienpkrad upf@*ﬂoegﬁﬁ&wh i sreBpleges veighpasg s wellas
mgﬁhfphaﬂlataﬁcmelsaontrary, t he sol vents used in the
reactt ons of .t reslgn ihvention e i ne

sol ve a§m Syt ﬁﬁ Gt EaP acomcpé)gﬁ 5‘5?’55 that&re hat
\mnmcemculk,ea‘ccdpmbte pr depaed Ingein, andhbat passes thiealglired

% coltogl a, o y%g%rﬁf%lu Oé%gf g‘éc’}l}%% 189x4.L. and
PCT/ Epzommes ts fyrigechwithvinoasanitceids fush pelgerhloric acid,

i ncl YoebioRat adislfurtchcRC KRR @m 9h£ ﬁocheJcﬁl, hﬂlﬁ:hyhlaa? or

wel | as  human pha cecgltl cal Phar "ﬁéiﬁal I

acc e THSH &b grgamc SRPTIA 6‘“ Dspengs %‘c t

phar eaaghtrbthicycidcdaptaaid) &haxﬂ:Sulﬂ)ﬁfd aﬁﬁdﬁahﬂhehcﬁ]d ghiacheptonic

t hat ssess. the desirted. r | cal

o -t AR e A i R CRITRE AR S RenRic et b
addi ﬂniydmx;?:alhmssxdfomnedd,\ﬂmtiq afidomglgia ke d.aoilid saéuuﬁmas acid,
hydr ehlard eldallg, eshYSHiORE® %&oﬁﬁ'agd Sl chtalchiedtbiile acid,
nltrlcamcf@fosporlcamd |1 Ke; or

f or nPdoRipRif 2y, Galieric agid ascc'@msldagaﬂa%%% Patolygnesulfonic acid,

benze{ﬂﬁgﬁ;%gﬁlcgag%amaﬁ@g@ C, carrphorsul fonic acid,
citric acid, anesul fonic acid

gl ucoheptd fasogd vgg o gidie Brte Bt %ﬁ?ﬁwam%mge?wd eitheris
gl ycabplacedby dmehyﬂbmoecg napditadi roetalGord an 2lkaline earth ion, or an

hyd th | f

Y Ir RYHOANSR L LR ACh il ah ABLAE o flofhanllBhE! Kccfifhic

net hanmgesid bfamq prg:hg}@ |d@pthawg@gnpg ethapelamine, N—methylglucamme,

2- na%&ﬁﬂ&ﬁ%ﬁ&'é&w&rﬁgg aand@'ieqmeoﬂb&pﬁﬂgmﬁ@&hic%ek frclude
aci d, . sucdni.c .add rtagﬁ&r acj d, ptolu eulf

aci d,ApinPReATA sl oAl BB PR IETOS e pedibm cuponate -
fornmihd\éb‘rﬁamaﬁ}d@&lddj C proton present in the parent

a| k al rf]’,?é‘%a’ff ‘!hephafmﬂceuﬂtﬂéﬁ c%%tka)%e gatltﬁ are%he sal?sr}'brmedg&dm gcetlc

abairhibpdrotliloni acish, s@poritianidt @sthAMShlf@mc mlcg anie@c amd phosphoric
' 5‘(9({, g&ﬁ’ﬁh@ aéi& Sric é‘i& %B&ﬁ ota%‘hgﬁ rl:hl@mﬁ? %ﬁ—‘é aha %{a gﬁj&ium

di et hanol am ne, hanol an [ ucam ne

tri etlhehogidde wéersiopém h%?ﬁf%nceawcphﬁﬂ%acm@ly acceptable salts
Aﬁa@ﬁﬁ& et AdIRM@FDErEs RASASEs) ioh Edystalifor2ts (PblbPhE) as defined

dr OXIngf", cal ci,ur édéagm de, potassi um hydroxi de, -

‘HF‘HH‘? BBhATE 294R0° ¥di um hydroxi de. The preferred
p har niteatedtive gioky™ ac pe@taiigeroul” tracans the tivep salchselectively blocks
f rae”%amttggms ﬁﬂ&n&%ﬂ d&sxﬁg;as@ LRk e @ egmca% LB a6 be

anesul foni ¢ acl el c aC| osphoric
camed out selectively at another unprotccted reactive site in e meaning conventionally

associated with it in synthetic chemistry. Certain processes of this Invention rely upon
the protective groups to block reactive nitrogen and/or oxygen atoms present in the
reactants. For example, the terms “amino-protecting group” and “nitrogen protecting
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 inclnde, but are not limited to, trifluoroacetyl,
acetamido, benzyl (Bn), benzyloxycarbonyl (carbobenzyloxy, CBZ), p-



-acid, tartaric acid, citric acid, sodium potassium
calcium zinc, and nmagnesium 25 It should be

understood that all references to pharmaceutically
acceptable salts include solvent addition forms
WOhUwgBe8Y or crystal forms (pol ynorphs) as #ef/Ermeeso10238
herein, of the sane add additign salt. "Protective

group” or "protecting group” neans the group which

S ety itak ol abkshyl, patrob aaﬁ)'loixymls)h;dete'rtrbuaoxycarbonyl (BOC}, and

| tif ti I hem

ek R n S ROV RN 3 B 2o TG B spis ofasmovat
ummpt ot detabiity eagithseadghd @llfb‘ﬂ'_ng bectigani ng
conveaf yanat [V, a3886kL8480n mrgg u&;{g bR YR SL cﬁmlemc or non

chem stry. rtain pr ocesses 'S I nventlon
5 upleishioptairiproewnds phrelvento Spme compPwdk hyve 4 dqndorcy to trap a fixed
n h{olla? ga{b é&’%gl'v@;ﬂt xﬁéﬁb‘éﬂfe@ mathe Eﬁrsﬁﬁiﬂ@ M4 stake, i formmg a solvate. If the
ctants or Xa pr.o
g (gmb)t 18 yyager tpﬁ: $ géegarrﬁ?%]ls a Y léqn&g%so?vgptés ;E}gcg:&i gxe solvate

i Iﬁdrered Imm&lhbbateh é{ye]reﬁesaalﬂdfohﬁécbby the carhigsfionrofamd & more

gro ded to 33 ct the nlt 0
a nges Va;g:s Wil neor eac sl g%%ces 1ch tﬁe%’?tﬁr rega&nsns molecular

10p m@tresd bF0ssuch Exvahiphtierybaing arbégerfoqm grllec-:qnmqafg hykoeps .
| nCl udgy,; Dy, ale nﬁ@mm AR -thSmrdals] Maueﬁa@aﬁ&w;ny member of

acet am do benzyl benzyl oxycar bonyl

( é@r%ﬁﬂ@q&?ﬂﬁgﬂd‘m LU@W@@ &7 humpaws non-human primates such as
PEHik{gR2646 ém&&pes Fhdreéey yiheeiag Yir 0GRl ks cattle, horses,

trobenz rbon rt-but cay bon ,

D b A T s BORPEY A TS SR ooRs S Bt Hgory
15 t @nibdadisauding rodantsf mhhimtseame oid gnineppigs; andithd liko rExamples of

t i C (24 : »

- DEp Il ot AR AN ihelea IO APLRORE ARE it et

eidptsarot dewite b paristler age 0F ss¥on 5 st oi chi onetric

anou nt‘?hé?& e%‘e’il:a\n? @Eem%ﬁommﬁm 2RRVEL & a%@ﬁﬂ&ﬂﬁ)fhétpwhen

tr ﬁ r{)l? rati{ o of. sol vent lecules in _the

crt r&ftFﬁe PG OF Heging jease st fa{o cignytq effegt sugh treatment
20 t Her ths Glsyeaitatie S THATRErapdueicalyl eﬁfétttﬁe ﬁrﬁﬁﬁfﬁ’dwﬂbfaﬂf depending on the

hydr at e en th sol yent t.he sol
f Somp 8 d asrc_a]asg eateil_b/tﬁr aef’%ré grr téae 1scasé %ea\ée% tt?xﬁage and

C demlﬁnofdbe Glﬂ?eer lthefmrl@ aﬂﬁlﬁqrECQﬂaésleﬁram éhe judgetnent of the
ongeing HRedRARS VAREESy h%cﬂ%xﬁh hBEHBLaLr etains its

nmol ecular lo _state as; H2O_ sug conbl nat i on_bei ng
abl e tr8e teamm Gree ‘%ﬁﬁ“?ﬁ)‘i‘bé"’ﬁfd}dafl@se g egin” mﬁgfefmg toa

25 n&mmﬂ&na&@omammh& thdvbuad b efi dieanst danprisBddierell @f preferred,
but. not limted to,

R BreTR e piertet S60RieRt eM e mpansees and
ot her “apetnging “treartimyt sedisess sthtaimtiwgai: mal s such as

cattle, horses, (1) ng glg Qitiéase 1%%&@1311% G‘% %a'l g}'mptoms of

ani mal s such as ‘rab |ts or a
15 ani mal s thadisess siefe poide ﬁ?%elorsm@ﬁulasct Fhat may b exposed bt
309U nea pi gSredififbséd @ tlaé KiSaseEXAGBlLEFoePhot yRQRPIRATE): Hisplay

i ncl ude, but aren c!gmtedto birds, 'and the |ike.
The term " SUBPEERS© %"o €5t denot e a particul ar age

or sex. (11} inhibiting the disease state, i.e., arresting the development of the

disease state or its clinical symptoms, or
(iii) rebieving the disease state, i.e., causing temporary or permanent
35 regression of the disease state or its chinical symptoms.
The terms “treating”, “contacting” and “reacting” when referring to a chemical

reaction means adding or mixing two or more reagents under appropriate conditions to
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i5

"Therapeutically effective anmount” nmeans an anount of

a conpound that, when admnistered to a subject for
treating a disease state, is sufficient to effect

such treatnment 20 for the di sease state. The

WO RNFAT Mt i cal |y effective amount™ will var yPCI/EP2005/010238
dependi ng on the conpound, di%@ase state being

treated, the severity or the disease treated, the age
aprddugegheiniipaed md/@ﬁio flesirpbprodte Brshould be anperciategiihat the

f I%E(!pogfwm%g&ﬁ:%{ AL iRbateh DA BIARBRY pHdutdifay not necessarily
atten eﬁgx%@rgl cal or vet erl nary pr a%t [ t I oner

oehidy therpqunkeAigg of PRGEREEHs MR aTeE TRy SHd. Le. there
tBpseoriek 'rfﬂﬁéiu'ﬁ&ﬂﬁﬂﬁtes WHEH afeGh &duckdig th@m@cnﬁ‘é which ultimately

var| abl.e i ncor por es b ef C oad

et 3P e diresob RE By aricprana B i esited Bt PEFEFRr r cd,

m) r e Iprgedeedl) el namdnam&'c upndah @ris &plplntﬁioms bdsehey AUTONOM™
P dg G2, I ngltute com utgl%e fer ﬂ) e né’ %eofﬂl?A@ systematic

|nc u preventing t E di seas [

cmrswm@tttrhe‘&@rlcpm@mncss thept/ Bﬁcﬁ n@mbemofdhmé@nsofaﬁﬁesentaﬁve

nQénzB:&zﬂg\é&Jngcﬁ,\ddQ dacﬁv@h%&tnﬁaﬁ;wﬁ%%rﬁmosed to or

30 predispos to the disease state, but does not yet

experience or display synpto%s the di sease state.

(ii) inhibiting the dlsea - arresting

t he devel opnent of the sta e or its clinica

synptons, or (iii) relleV|m sktase state, i.e.,

causi ng tenporary or permanerg 35 regression of the

di sea te its di,ni cal The.st er ns
oS e B e R R RS B 22 Anyope
r eflercy i ap;gaatmg @n ¢ bebor akygen eacirpgm apansthaddidigedrerein indicates

O e £y hE S, VRAENRoH IS 1 BRREARAS Bhftnre byt no specific
p eeaptiemes 1 shavrd thestra e raranpasise b snrndynsrsggweipter with the
sk derfp@. appreci ated that the reaction which

produces the indi ed _and/or the desire uct y
Dot nET B Rt g ST PP PERPYAG LR T

of two reagents which were i Rtlally added,, i.e.,

there may be one or nor |nterﬁe l,at eg> which are
produced in the m xturg 3% . d“m#ﬁ; 5 leads to

the formation of the i nd®e d/o e desired
product. In general, t NoNe g used in this
Application is based on AUTCh[lvl ;v 4.0, a Beilstein
Institute conputerized system for ghe geqeratlon of

| UPAC systematic nonenclature. For convéhi ence, the
IUPACbnﬂwbemmngaﬁﬁmuhadﬂosksﬂ@n@ﬁof representative

benzoyxazi.pe conpounds described herein is shown by
t he fornu as 8t 1\~02

20 X is -CHy- or C=0;

Y is O or NR* wherein R* is hydrogen or alkyl;

kislor2

m is from 0 to 3;

each R! is independently halo, alkyl, baloalkyl, heteroalkyl, alkoxy, cyano, —

25 $(0)qR%, —C(=0)-NRR?, ~50,-NRR?, -N(R%)-C(=0)-R’, or ~-C(=0)-R’, where q is

from 0 to 2, R®, RS, R? and R® each independently is hydrogen or alkyl, and R’ is hydrogen,
alkyl, alkoxy or hydroxy;
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6 -" N) 310 s 4 Chemcal structures shown herein

were prepared using ISIS(r) version 2.2. Any open

val ency appearing on a carbon, oxygen or nitrogen
atomin the structures herein indicates the presence
¥P 2065 bgen. Wiere a chiral center is presBEI/EPIH05010238
structure but no specific enantioner is shown, the
structure _enconpasses both enantioners associ at ed

Wit h t he REBné R} eaah irglepandentlys hydngdnomeltkylear R amd R tdgether with
[ ' ' f f - :
2@%%2}22‘/9 o LHFRRGRPARAR Gy 015§ QSR g oo i
pH&mReceut i cal |y acceptable salts thereof, wherein:

20 Xis -CH2- or C=O Y is Oor NRarwherein R is
hydrogen or alkyl; kis 1 or 2; mis fromO to 3;

each Rl is independently P hal oal kyl ,

het er oal kyl , al koxy, cyan, - 25 \ O g Rb,

- O(=0) - NR*Rd, oo @Be Rndld. N(RORE(=0:Rf or -C(=0)-W
where g is. ffomO to 2, Rb, R, Rd and R each

i ndependen®pyord —fyadPbg®moPeal kyl, and RL is

hydr ogen,n is &bkl to 42l koxy or hydroxy; WD 2006/ 037481
PCT/ EP2005/ 810 38 -11 R2 and R3 each independently

i s hydrodefi”8f “al kyl, or R2 and R3 together with the

carbon atRinmil®° with¢hiephelpnidy & hadtogehedlhybynd orma

o et KA L BRI R

- 27 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 eptionally includes an additional heteroatom selected from 0, 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;
as well as pharmaceutically acceptable salts thereof.

It should be understood that the scope of this mnvention encompaéses not only the
various isomers which may exist but also the various mixture of isomers which 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 I, k is 1. In compounds of formula I, X is
preferably ~CHj-. In certain embodiments of formula [, Y may be O, while in other
embodiments Y may be N. Preferably Y is O. In many embodiments of formulal, Z is -
(C=0)-ora bond._ -

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

or HOb:
RY).
0 R?
j< .
AF\ -

2\ '?'
O./ \O R*

R

2

3
_ IIa; -
wherein m, R}, R%, R? and R* are as defined herein.

In certain embodiments of formulas I, Ila and IIb, R? and R? are both hydrogen,

IIb;

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



nis fromO to 4; pisOorl; RS and R6 each
i ndependently is hydrogen or alkyl; and R and Rs
each i ndependently is hydrogen, alkyl,

%éﬁ-go@ééNRhR' or 10 (CHZ) 2- NRhR V\hereln IEsz}hos;fgmzss
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ch i ndependently is hydrogen or al &Yl
and R8 together with the nitrbgen to which they are

at forma fo five or six- nenbered rin
% {gggﬁ g?%?ﬁ"g} apﬂ@r Lﬂﬁg%r 1SARA g mwwmbom@mﬁmulagi Ia
sehémemﬁ 5191806k asNpaibdallySubsiuted sha@il Fp é&%u Sbstituted
g tﬁﬁan toh one..of. R7 léa(tij]tyRStoeher Wlt
atanaientfmate Pepioely 2y ly srpbi rkRershr Fn aniidiygenss where Ar
f e&hetetrmrﬁ: Aa mrgriizerhisnyllisyrigl, pﬁlnhxdaﬁ/l RAMIRG Sﬂisbqiﬁﬁdlﬁﬁyi each

agsggﬁa@pg&m S thereof. It should be understood
hat the scope of this invention enconpasses not only

t he Ingrtainsmbediments Qﬁfﬂrm'aﬂasﬂ,yll@andd& B —@d:m) t h&such

% @fﬂb@&iﬁleﬂis)ﬁ éHdFiJ Bhy bRRBED: SIn\é\%'e%?ce %g%% nents, rRt fay b%‘P\éddogen

Fur t heg e_scppe of
e P?’E‘Hﬁ‘ga‘é § Fm Bs Il othen qmebogimentiy oueyts: hyfirogen while R®is
fef(fmi)ﬁNRgR“ZO In many enbodi ments of fornmula I k is

1. In of formnu X is __preferabl CHz-
I'n celrrksggrp? L %ﬂ}eﬁgﬁ? E""i?f’?af‘ gﬂ"—?ﬁﬂnél—&whﬁ%}s 6%‘@) nis0and pis
whi [restichnerobdikimente Rbodi mﬁaﬁa@om Bayy&@gehl IIPJtBér%ﬁ:lahﬂne}éts R’ and

I 8 [y 1 ) 5
o ey o TR RERGAS BRRbSen e Sl T 810006 ibmgimisnk ome of R
capd B @ﬁﬁefﬁ m‘?dtRs togséxeowlm rermtdmas tolhichaBeyaire dttabhieddOrm a
%ﬁgﬁfﬁﬂ'to%x%e%b%rso Rz dArRLfn q Qd4f | a. dOhR | R1,

erel n an ale as efi ne erein.
I n CeL“t Hﬂ]ﬂﬂ’éh%‘géﬂ‘@ﬁ#%%fﬁrm@ﬁ% Ha anq IIb pwhererdis TIF0)R2 is 1 and
apds R3n a:ica ebﬁb&nw&négﬁm R" méR bbb Ye K&%Q& enRadl SR Sments R7

Rgmgﬁ re.bot | k and i enbodi nent s
ong 0 gb’ﬂ%? e A"@X 39885 95 15‘2%‘@ othey ompgdimagts one of
RE ﬁlsi Kyalel ovreef Rimod Rﬁe)geﬂnhemth &eatolmslto wbﬁhm&@me at‘tached form a

ot (oS e BT Bt beBoa PG g P B Ymd S a0
sthgg Frt"ﬂ{;lbtae aths ke Which ﬂﬁ‘ﬁd‘%@é’l@ﬁ@fm #n ipgdldzplinyl ring.

Opt i O&krtyin SitBEdiinkhts efifop&xgﬁyt Tisknf mogl gfsledzha nhere AT
§er& eroaryl hi €ny] 5 p
pyr bod erh R mﬁﬁeﬁogﬁﬁw is c;r In g@@gp ﬁlB q;cﬁyipnts eredf 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, I{a and Ob where Z is a bond, nis land pis 1.
In such embodiments R® and R® may both be hydrogen. In other embodiments R” and R®
may each independently be bydrogen 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 aftached form an imidazolinyl ring.
In still other embodiments of formulas L, IIa and IIb where Z isabond, 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 I, Ila and Hb where Z is a bond,nis3 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.



5 optionally substituted. In certain enbodi nents of
formulas I, Ha and Hb Zis -C(=0 -. In such

enbodi ments, n and p may both be 0. In specific
enbodi nents, k7 nay be hydrogen while R8 is

W eMRMBANR Rf _ I n still other enbodi nents RCTmEB300H@0238
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m

20

hydrogen while R8 is -(CH2)213NRSR6. 10 In sone
enbodi nents of fornmulas | Ila and Jib where Z is

C( @) certath dushdiradidls ¢F forenulds. I, I a5l Ich) RE rapbe: HZ&ﬁﬁc&lkRE

ol AR AT m%‘ﬁé?fﬁ%%m’vﬁaﬁw‘her fl%é‘f%ﬁ PR

| pyriotidib}]; oetdinytepyoidihiyhpipes diopielkelf pyBi{)hdmdekﬂﬁamndnyiml@yl
f R d w381t h
oammoat]l?y oayif zggﬁ:grglﬁ!)awﬂa%érl}f d%ﬁ@{l@n% alkcyicar n_gn N ey

orma rin

|zrm@tzolirwla@whenboemwwrmeﬂmmmmw@th i b

dinyltatd lidBhylcSrbdnyl; 2Bt bonyk
o RifichbonfBoifhttimflaitDol, BRRGIARYIEbnyl| Db larbonyl

ewsawmpg SR AL P U R Al I P

artnkyl . 1n still other enbodlnents one of

o oﬁﬂ eatin PRt Red ol Ane e g i ey b Pkl

t dkySdrainoaiietidkyldnninsaletiifoidazelinytikyhmitmolyhikyb bipkGdiagd

e 01, p it S L o QA DRI 1 fl518 0 e Rryony
NG A AN pAARRUAIERG A
bandididylastéei; n%smmnm Sk pﬁr@fﬂfnyﬂﬁrbg%vﬂ}'akﬁdﬁiﬂc%rﬂenyl

I'n speC|f|c enbod |nen% &Q of HE %
and RB cE5tR PRRYAURAT R Of REr e hila ppd iRy &y2ar e
EHyRehih Ut 3 - dlmraglynfmﬁ@uép;n q—&mxchylaﬁnhﬁnsfl 2 2mihdéethyl; 3-

%551&%““%%?' T gy P piecliln L R £ Reh
amzdtlcﬂﬁ 3nﬂy1eih@]; pyrodidimy ghyb gendintaylpimidazoland pldiathetia s oRYl;
ARenfE: Qﬁdb@%ﬂ%@&&lﬁéuﬁe}m@d}n%ﬁ&@% 3 2-

Iﬁ st r- enbod nts one of R5 and R6 and on

mewlweﬁmmb@gﬂt@@hywwwqﬁw GteRE: to which they

aﬂﬁ:e@%ﬁa&ﬁﬁ&ﬂeﬁxﬁl’:e{fbfhy[ ; 2NGhiBbethiftin g&ag% p(azﬁﬁc?m% ﬁvcagﬁmyl
eClLLlI C nts n n

R L S L S A o s e B U

at t aclreertfio embadimients d&fohiday L Iajand Iib] R rsdyitiel ot her

enbodi nents of fornulas |, Ila and Il b where Z is a
bond, nis 2 and p is 1. In such enbodi nents R5 and

-~ R6 may both be hydrogen. In other enbodinents R and

R8 may each i ndependently be hydrogen or alkyl. In
yet. other enbodinents of formulas T Ila and Ilb
where Zis a bond, nis 3 and p 35is 1. In such
enbodi ments R5 and R6 may both be hydrogen, while in

ot her enbodi nents R7 and R8 may each i ndependently

be hydrogen or al kyl. WD 2006/ 037481
PCTI EP2005/ 010238



-13 In certain enbodinents of fornulas | Ila and I1b,

R4 maybe: am noal kyl; al kyl am noal kyl ;
dialkylaninoalkyl; i m dazol i nyl al kyl ;

i mdazol vl al kyl ; piperidinyl; pyrrolldlnyl

“é%‘%“ﬁ’&?%% pyridinyl: piperidinylallcyl: PCI/EP2005/010238

pyrro]ildlnylalkyl; azeti di nyltatkyl ;
am noal kyl carbonyl ; al kyl am noal kyl car bonyl ;

di yl am I kyl c onyl ;

i m dazol i nyll al kyl carlbonyl ; ' I al ky carbonyl
am noal kyl a ocar bony ; -l rbon
plperhdlnylca bonyl ; rrolidf nyNcar bonyl ;

azgptt” qulcar AR - py N
plperldlnylalkyﬂgarbonyl I:Q kylcarbonylﬁ
or azetidinyl aRkyl cagdboiryl,z N embodi nent s

of formulas | Ha and Ilb, R4 nay be: am noal kyl; 10

al I'ryl am noal kyl ; di al kyl am noal kyl ;

I m-dazol i nyl ghkyl ; i zaol yl yl; pipegd di nyl;
; i di ; azeézzfnylalkyll
. yl a®i nodjH cyl bomyl ; o
di al Ianl Q§I<y[carbon.l; |n1da ollnylalk¥lcarbonyl

pi peri di nyl car bonyl ; QXLDE|IdIny|C rbonyl ; or g
azetidi nyl carbonyL In certain enbodiments of formulas
Il I'la and I1b, RA may be: 2 15 di net hyl am noet hyl ;
3-di met hyl am nopropyl ; 4-di net hyl am nobutyl ;

- nethyla opropyl;

i ol in-
2-7ni ddzol -9yl
pyrr gl indi n- 3-yl JA
|ﬁ16&f€?ﬂﬁ 2-yl met'hylicar bonyl ;
2- am noet hyl am nocar bonyl ;
2- d|nethylan1noethy|carbony| 2-
met hyl am noet hyl car bonyl ; nethylan1nonethy|carbony|
20 di he:tdm;linaﬂnbmmtybﬁfanmdnyl ila and IIb, R*is:
2-am noet hyl am nocar bony| ; azeti di n-3-yl -carbonyl ;
pyrrol di n-3-yl -car bonyl {1 i yl - carbonyl ; or
pi peri di n-4-yl - carbonyl- enbodi nent s of
formulas |, Ila and Iljb, : 20067037481
PCT1EP20051010238 -1 B~-N-.R W\ -R" ; N'" J . N
NH . NHNRReNOONNHOO‘"NHO—lN- HN\ I
N\~ NH HNNH2 N-R7 :
In specific embodiments of formulas I, la and IIb, Ris: .

NH’E; H . or H

In certain embodiments, the compounds of the invention may be of formula ITla
or [IIb:

NH




_.al kyl and RP is hy
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NH2 Rg OL OONHANHO NRei ~Rr NHor NH In

certain enbodi nents of formulas |, Ila and |1b, R4

is: ; or N 6NHHD5 In specific embodi nent s of
formulas | Ila and Ilb, RAis: 1ZN NCNHHH; or
WO ReOEHE1ai n enbodi nents, the conpounds of tHE/EP2005/010238
i nvention maybe of fornmula ILkga- or Illb: WO

2006/ 037481 PCT/ EP20051010238 -15- 0 (R, 'JJ p (RO
O00O(O Mn RS RNa Rs 17 Rs |7 R6 Rilla; R

111 b; nﬁlglerelﬁ” |sfroom0toR& eachR9

i ndepende | a kyI kyI

al koxy, cwa - 5 li -R),

-N(W - ( RP, 0 6 RP vvhe to
0

2, R, Rk, Rmand R eadh mdependentb?\\ls hydr
, alkyl, alkéky orq
and n, p, R5, R6,sR7 Rs are as definad h
certain enbodi ms*ﬁf‘su pformulas Illa and T
or 1 and RO is hal gy dtkyl, io alkoxy or Pal &al kyl
In certain enbodi nents of Eﬁ;formﬂ as ills and IIIlB:12
n andvirdiy both be 0. In

risfrom 0 to 4;

each R? independently is halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano, —
$(0)¢R/, ~C(=0)-NR'R™, ~-SOr-NR'R™, -N(R"*}-C(=0)-R?, or ~C(=0)-R?, where s i
from O 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’ Ré R and R® are a§ defined herein.

Iﬁ certain emb'odimentg of formulas I1ia and IIIb, r is 0 or 1 and R’ is halo, allyl,
alkoxy or haloalkyl.

In certain embodiments of of formulas Ila and b, n and p may bothbe G. In
such embodiments, R’ may be hydrogen while R® is (C=NR*)-NR°R’. In other
embodiments R’ may be hydrogen while R® is —(CHz}z—NRth.

In sorne embodiments of ormulas I1la and I1Ib, nis 0 and pis 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 IIfa and IIb, nis 1 and p is 1. In such
embodiments R® and R® may both be hydrogen. In other embodiments R’ and R® may
each inde?endenﬂy 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
IVh:



such enbodi mrents, R7 may be hydrogen while RS is
-(C=NRd)-NR'"W In other enbodinents R7 naybe
hydrogen while Rs is -(CH2)2-NRR". In sone

‘@%‘9 ts of ormulas Illa and Illb, nis nd(Pis
M such 15 enbodi ments R5 and R6 may bot ﬁ’c[g@m 05610238
hydrogen. In other enbodi mentdéR7 and R$ may each

i ndependently be hydrogen or alkyl. In still other
enbodi ntscmg? of R5 and R6 (ﬁ d one of R7 and Rs
t oget Fekwi t 4 he at oge_t 0 which™\they are att ached
forma to Si x nmenbf

enbodi nH of f@ as llla and

In such 2 nbodi rent SNRS5 and R6 nE

hydrogen. In otherrgnbgdi ments R7 an@

i ndependently be R gen or alkyl. In stirt her
enbodi nents one of and R6 and one of R7 d R8
together with theR%rt’oﬁEt7 towhi ch they are Rt atled |
forma ring of four srx—“rrenbers In specific

enbodiheesin 8. AR oK', Bz% n@ﬂﬁ%aramdqﬁﬂed:éwrmd RS
t ogetihelrtaiibhbodiRen@bPABmbRs Woh &kh fBEYis 8l atd RODEM,, alky{

form an_i.m dazolinyl ring 25°Tn certain enbodi nents,
FORPYO#HIE: of the invention may be of formula

5 | Va. gh certAik emH@ﬁQ%b@&?éﬁ&ﬂEﬁVaER&%hQﬂ@%@& whx&:%-xs O In
( df'\le'ﬂﬁgﬁ%’%/ o%)gf %\ﬁ@flg cﬁ F%b agﬁ Rp ReRch elat’p\gls ‘ahlch
Rﬁemmaﬁ&hd@fwma&dg&fﬁ:mm tmrmeerbtal n enbodl nments of

f or m’k Pl Vabgcﬂgaent%[ %F ;ﬁnklsaf d]IVgnrglts Tand E?‘r‘b lér? Such

koxy or Fncertairn
Mmbﬁdlmmtﬁﬂf asl R\yaaydeth bf\lb’drcvgenagn Wher@mbppineptsR’ mst may

o | Bich fHEPeRRRRd B Moge PRI RA6A Rt FontdEm o o
10 R8C1tloge h;ar Wit h thei’gi_‘oms to \t/;\hl cﬁ t hey artse&eoqﬁ and &

AL OGR! $1d R dogethey with theqipms tp whigh therye plached forp @ ring of
efsuptl semtsbat. I&l&b&hﬂﬁ@&ﬁnﬂo&ﬂn&ﬂdoﬂe\&f R’ Bind &’ abd aPR #AdiRS together

i Bt s PR b S e Pl R
In still other embodnnents of formulas }Va and IVb, nis 2 and pisl. Insuch
15 embodiments R® and R® may both be hydrogen. In other embodiments R’ and R® may
each mdependenﬂy be hydrogen or alkyl.
In yet other embodiments of formulas IVa and IVb, n is 3 and pis 1. Insuch
embodiments R* and R® may both be hydrogen, while in other embodiments R’ and R®
may each independently be hydrogen or alkyl.

.._._)

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

O

@/'?@o @g@@

Va; Vb;
wherein:

u and v each independently is 1 or 2; and

25 r and R’ are as defined herein.



10 each i ndependently be hydrogen or alkyl In stil

ot her enbodi nents 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
VERM8eiEtt s one of R5 and R6 and of R7 and RET/EP2005/010238
together wth the atons to whfeh they are attached
forman imdazolinyl ring. In still other enbodlnents
of f dn pertairserhBydiraends ¢f\mmudas ¥a shda¥ir 15 0 o5 1 2nd Rnisdalohelkyl,

s R5 and R6 may both be hydrogen. In
¥éﬁ§?g %%o I'ments R7 and Re may each i ndependently

be hydrcotgememniodiniays of fermyaes Y it Vio wssd v geerk dn gther
f QLB AsHtd, ¥Re @hnki Ws 1 WhileSthd oBRdis. 18 st othd? efM6fiments uand v
nbodlnents R5 and R6 may both be hydrogen, while in .
5 d?ﬁ%? énbodi nents R7 and R8 may each i ndependently
be hyifcagmembodahkitt, the2Qnipduadd dfahainesrnod i bt 6f fothela Via or
%gﬂpounds of the invention maybe of formula Va or
(R9) OO /I (RR) O / N S( N o ov NHNH

Va; u Vb ein: u and v each |ndependently is 1 or
2; 25 % and R9 re as deflned hereln

2006/0 " 010238

enbodl f Va afftdr

is halo kyI I'n y or hal oal -rt
enbodlnents of fornmu )as Va and A u v are

ot her enbodi nents ohe of uand v is 9 whi | the
other is 2. In stifyl other enbodinents u and;v 5 are

both 2. In certa&n én‘oo%gfents, t he conporfit “Fﬁf %%and
i nvention maybe 9 grnﬂra Vla or Vib: 00

wherein n, 1, R, R® and R’ are as defined herein.

10 In certain embodiments of formulas Vla and Vib, r is 0 or 1 and R’ is 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.

15 In other embodiments of formulas VIa 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

20 be hydrogen or alkyl.

In certain embodiments, the compounds of the invention may be of formula Vlia
or VIIb:

i N
B VIIa; H VIib;

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

25



/ SN "R91, / Sj/ N GCsiN~7 N7 RRVlIa; RB" R
VIb; and wherein.n, r, R7, Rs and RO are as defi ned
herein. 10 In certain enbodi nents of fornulas Via and
VIb r is O or 1 and RO is halo, alkyl, alkoxy or

VHBI0BEISR4EL. | n certai n enbodi ments of for nul FETHPA0HAWY238

16

15

VIb nis 1. In such enbodi nent&- R5 and R6 may both
be hydrogen. In other enbodi nents R7 and Rs nay each
i ndependent |y be hydrogen or al kyl. 15 In other

embodi ment s of £9 I
o A o ALIVES A B ko SRl Vi,
éﬁmmmmﬁ and R8 may each independently be

hydrogen or alk In certain enbodi margs of fornul as
Via apy VIb,\\W|s 3. In such ed| mﬁs RS and R6

may bot he egen ot her enbodLAER

may eac epM 20 be hydf en oyI
cert ai n~emsodi -- conpound t he

may be of formula VII or Vlib: 00 (R A(Ft
N/O/ (u)vu)v N HWVila; HVIIDb;, wher u
v, r and RO are as d ifled herein. 25 WO 2006@%7‘481
PCT/ EP2005/ 010238 -13‘4 In certain enbodinents, i heyy .

conmpounds of the inventio y be of formula Vitai,
Maii Wl Ibi or MIbii: O0 1&)0 (R9), ONS O IR5,

B B

N
H  vIbi;

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

In certain embodiments of formulas Vila, VIIb, Vliai, VIlii, VIIbi, VIIbii,  is 0 or
1 and R’ is halo, alkyl, alkoxy or haloatkyl.

In certain embodiments of formulas Vila, VIIb, Viai, VIKi, VIIbi, VIIbii, uand v
are 1. In other embodiments, one of u and v is 1 while the oth:‘r is 2. In still otber

TZ " .>.|

VIibii

embodiments u and v are both 2.

Where any of RY, R%, R%, R%, R®, RS, R?, R* and R® herein are alkyl or contain an alkyl
moiety, such alkyl is preferably lower alkyl, i.-e. Cs- Cﬁalkyi and more preferably Cs-
Calkyl

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




NN HVlai. HVIlaii (R9) IR "aO one o/ 00 5 H
MIbi: HVIIbii wherein u, v, r and RO are as

defined herein. In certain enbodi nents of fornul as
Viaa VIlb, VIlai, VIlii, ViIbi, VIIbii, r is Oor 1
Vh0eB7488 hal o, al kyl, al koxy or hal oal kyl . PCHWEP2005/010238
certain enbodi ments of fornmulss-Vila, D. Vllai,

VIlii, VHbi, uand v i0 are 1. |In other enbodi nents,

" 3-one °C
N

one of uand v is | whije the other is 2. In $tiMPC/
ofhef embodtf#Hfs u an v are bOtF2. Where any ppfy | DXemple
R, R, R3, R4, R5, R6,1R7, Rs and R9 herejin are
al ky ontain an al kyl noiety, such al kyl {is
pref pr @\Pov\er al kyl,|i.e. Cl-Ceal kyl, and fore
preferably# ?llgryl _ S cornpounds
in apcor dantmo he nvenﬁ%ﬁga@g&n Lh&% TBbbe3is
tdget her with nelfing poi ndmtﬁhﬂ?ﬁ!;sog%!eﬁ}t%m MH, and 1
the pxperinental eXanples g&gﬁqF@@gnQeg&M
assogi ated w t h wgath,cofrpound. Melting pointsishown
are the the corresponding hydrochloride saltsg unless
i ndi ca ot herwi se. TABLE 1 MP C Structure Nane M+H
Exanpl #2006/ 037481 PCTI EP2005/ 010238 -19|C #
Strugcture Exanmple _°] s 0 qQ /
7- Bepzenesul @GL (2 232. @'B]?@'@?%s“l%(lnyl‘4'(3“ 194.0-196.1
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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 nexvous
system (CNS) disease state in a subject. The disease state may cornprise, 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 Carbor Compounds, Elsevier Science
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-1 benzo[ 1, 4] oxazine (MH) N\ OCH3 CH N
7- Benzenesut fonyl - 2, 2-di net hyl 35

4-pi peridin-4-yl-3,4-di hydro- 388 13 (MtH) N
2H benzo[ 1,4)oxazine H S CH3 O' \ F CHN

wp-BeBeKesul f onyl - 2, 2-di net hyl 402 36 PCT/EP2005/010233

4-(1-met hyl - pi peridin-4-yl)-34- 13 N
di hydr o- 2H benzo[ 1, 4Joxazi ne (MtH) CH3 WO 2006/ 037481
POBERER 01338, 00238 1-5 2 IMPflemettal andddrgitc NesrtordlWiley & Sons:

PRk gop, Vol 40, nG B FRRERAER Yy Bneche ey
bibnzefivk,of joxanttheds Hy wich th¢ coip@nde of the present invention can be
(sﬁ')th;‘iz@g,%g DERI fRA¥cadons to these synthetic reaction schemes can be made
and will be suggested to one skilied in the art having referred to the disclosure contained
in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can
be isolated and purified if desired using coriventional 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 abouit

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%, R?, 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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SCHEME A

In step 1 of Scheme A, arylsulfonyl arﬁinophenol a s treated with acyl compound b
5 toafford arylsulfonyl benzoxazinone c. Arylsulfony! aminophenol 2 can be prepared by a
variety of known procedures. Exemplary synthesese of arylsulfonyl aminophenols are
described by Makosza et al. in fournal 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-
16 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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R) mIQ-Bptié‘rE?step 5, aminoacyl benzoxazine compound g may undergo reduction to
provide benzoxazine compound h, which: is also a compound of formula [ in accordance
with the inventiovn. This reduction may be carried out, for example, using borane ora
borane complex under dry polar aprotic solvent conditions, followed by treatment with
acid.

In an alternative procedure, steps 2 through 5 of Scheme A may be omitted, and
steps 6 and 7 carried out instead. In step 6, arylsulfonyl benzoxazinone c is treated with
alkyating agent j to provide an N-alkyl benzoxazinone j. This alkylation may be carried
out, for example, under polar aprotic solvent conditions in the presence of mild base. In
step 7, N-alkyl benzoxazinone j is reduced to benzoxazine h which, as related above, isa
compound of formula 1. This reduction may be achieved under the same conditions used
for the reduction reaction of step 2. Tt should be noted that reduction of the carbonyl
group of compound g in optional step 5 results in an increase of one to the integer value
of n.

Many variations on the proceduré 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 -NRR? functinonality, with the nitrile group subsequently reduced or subject
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20061037481 PCT/ EP2005/ 010238 -29 provides a

si x- menber ed benzoxazi ne wherein one of R2 and R3 is

hydrogen and the ot 518 is ethyl. In step 2,
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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—bf0mo—2-meﬂ1y1—1—chioro
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
jodide 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 2 compound of formula I in

accordance with the invention.
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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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about 0.01 to about one hundred (100} mﬂhgrams, per tablet, are accordingly suitable

representative unit dosage forms.

The corhpounds of the present invention may be formulated in a wide variety of
oral administration dosage forms. The pharmaceutical compositions and dosage forms
may comprise a compound or compounds of the present invention or pharmaceutically
acéeptable salts thereof as the active component. The pharmaceutically acceptable
carriers may be either solid or liquid. Solid form preparations include powders, tablets,
pills, capsules, cachets, suppositories, and dispersiblle granules. A solid carrier may be one
or more substances which may also act as diluents, flavouring agents, solubilizers,
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating material. In powders, the carrier generally s a finely divided solid which is
a mixture with the finely divided active component In tablets, the active component
generally is mixed with the carrier having the necessary binding capacity in suitable
proportions and compacted in the shape and size desired. The powders and tablets
‘preferably contain from about one (1) to about seventy _(70) percent of the active
compound. Suitable carriers include but are not limited to magnesium carbonate,
‘magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
thelike. The term “preparation” is intended to include the formulation of the active

compoun& with encapsulating material as carrier, providing a capsule in which the active
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f yministration to the epldenms 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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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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s ev Sty %‘@Y Jggﬁ‘clmbéosﬁﬁ?éroﬁ% f4he 2 padkepeipreparation, the package
Seéntaibing dsaretel T pﬁﬁarb@én, Ak ol ﬁickletwiakféﬂ &BSmes and

bonat nesi.u arate
%}%@éﬁ g:atﬁ:sg% amp(} % AIso, Qs sabgg AELGRn ’b@ a Fwsﬂgéableg cachet,
#Ean

itsell, @5t qmtblqy]hmlptqplmatemunﬁ;@ﬂd)ﬁﬁﬂy of these in packaged form.
C arb Oﬁﬁﬁp&ﬁ)ﬂﬂ@ Ehéx?ﬂa%ﬁrca]%n{%ﬂ a8 ﬂlelrr}g%PV\@ft?%ﬁ are; dgscnbed in

erm
#{ﬂ@ &a?'ef Seisareend Rrpetice @frl?mlnaaqydm;fedmdd@yaﬁcw Wartin, Mack

cnnnaehm Cohnphini MORRAH-A! £8G nPdnG a%R e%
}ngi% a C%)Ex/?ul e in \M%aggn thegyg‘%h Ve eHaﬁvé pharmaceutical
STIBERHEPIRIIRIGE 0588 Presa invsntiorrendesoriiiet] fn the
mﬁﬁhﬁ&@bdawrlers, is surrounded by a carrier, which
is in association wth it Simlarly, cachéts and

| ozenges are incl uded. Tabl ghgy ers, capsul es,
pillslih chets, and | ozeng e as solid forms
sui t apredotosingRraparainas and exemnles ate siiteh éo erfablentsose skilled in the art

SWitharb Lcleart}o:ndefs&hdaamwpﬁéﬂca&me%esleﬁk%%ﬁoﬁ ﬁ%b;?houj’c{ B be
ncludlggﬁenuIS|ons Syrups,

P

CaaLe g ke cotiod e ati bl matly b prinpilrative and
f GPYepeptadipathateobns whi ch are intended to be converted
SMQF&hmeefore use to liquid form preparations.

Enmul si ons maybe prepared in solutlons for exanple,

i n aqueous oPeenestdonyl-J dadiby Hi-lmgo [0 gxasine ont ai n

enul Siht yinfigtid gesttSuref &Hscrﬁ?é@ rﬁphﬁ‘w Prgd‘ig:% L(I)g%«g% c%{gngdg)gp degording |

SXofs |Han nool e g&ﬁ Qr acaci a.

be PrEpEredoBy 1 g€ Sol vi ng the active conmponent in
wat er and addi ng suitable colorants, flavors,
stabilizers, and thickening agents. Aqueous
suspensi ons can be prepared by dispersing the finely
di vi ded active conponent in water with vi scous

mat eri al, such as natural or synthetic guns, resins,
nmet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, and
ot her well known suspending agents. Solid form
preparations include sol utions, suspensions, and




15 emul sions, and may contain, in addition to the
- active conponent, colorants, flavors, stabilizers,
buffers; artificial and natural sweeteners,
dlspersants t hi ckeners, solubilizing agents, and
WHWOEANEBL The conpounds of the present |nveritGTdt?2W§&310238
be fornmul ated for parenteral -3&@dm ni stration (e.qg.
by injection, for exanple bolus injection or
cot@.nuous i nfusggon) 20 and may be presented in uni t

do fermin a ul es, 9@§1fllle Step 2
v P usi o i n—mjt—t—l—'dos tamwl P an>P=_
a preserva . The 05|t|*- he such pmersa

forlms as suspensions, solutions, or emnulsions in oily
or Yqueous vehicles, for exanple solutions in

aqueous polyethylene gl ycol. Exanples of oily or

nonagyegys carriers, diluents, solveptg or vehicles

|nc u rooyl@ne glyc S yeth ol onu25
bI sg , gl_u_\‘fg_eu abI Step 4
o apn d et HR; 0l eat and By %ont aft,pPaiC

fornulatory ag@ ts such as preserV|ng, mettln
emul si fying or suspending, stabilizing and/or
di spersing agents. Alternatively, the actlve
|ngred|Qp§)nay be in powder form obtaln

asep ol-ati ot of sterit®Solid or
I yozat fromsolutipn for = cons t| 0 orl
use h a Taphe véhi clle, ce. gaHcost eriFe

pyrogen free wat er’. 30 THe conpounds of the presen
i nvention maybe for nulZakegdPsf bgatt opi cal
adm nistration to the epiderm s as ointnents,. creans
or lotions, or as a transdermal pat¢ch. O ntnents and
creans may, for exanple be fornul%ﬂ d with an
aqueous or oily bé@@QMtttthe Ferarrof %yi t abl e
t hi ckening and/ or gel[ing agen Lot i mﬁ be
formulated with an%ﬁqﬁﬁﬁus or oify baséfan®twill in
general al so containing one or nore 35 enul'sifying
agents, stabilizing agents, dispersing agents,
suspendi ng agents, thickenSGdEMEdents, or colorlng
a§“£ns Formul ati ons suitable for topica

stration in the nouth include |ozenges
coifathaxyrignitver4-phenyhalfanyl-benzang | avor ed base, usually
) 2006/ 037481

PCT/ EP2005/ Q10238 - traga% nth; pas
conpri g acti i ngr t e “CH,
such a | at i e an cherlm&ior S ~o

S conprising the actlve
ingredient in a suitable liquid carrier. The

d f th
For S tepr TR Ger et mi et eh o PR 160D %gtt“énﬁtf’?t e
wadride (iGh%asspensibn tnuminend ofl,dt 26y, afi:mmotihgas eddedas 4omL of
C @5y Rt fid (i)MP)rzﬁg (E‘E]mfi g do1afsh :ff*%@n%ﬁéﬂu%?(az 258, 22 mmol) in 5

conpaordent 1s sper se onbgeneous Xl or ex

10 HiplfiDMEF as advlpd drapmise e verdivs genesn Hlasd wsertnsg fph%hmmutes A
P Wit dmt@a&emveleﬁleia,t 1 9hZSGenAR G35 g2 QMR ik 95 KO DMF
atrf]vgs t‘i’xen ac?c{ed%mp%nse to the reaction mixture over 30 minutes, after which stirring
was continued for anothe_r 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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The conpounds of the present invention may be

formul ated for vaginal 10 adm nistration. Pessaries,

tanpons, creams, gels, pastes, foanms or sprays

containing in addition to the active ingredient such

wimone/er41as are known in the art to be appr oanib®se10238

The conpounds of the present_jmnvention may be

fornmul ated for nasal admnistration. The solutions or

suppensions are applied directly to the nasal cavity
. for exanple wi th a dropper,

: : ons 15 may be provided

in a S|ngle or nult dose form In the 1@ er case of

a dropp~ of o scH,t hi sSwRg be aeh:
patlenu | ing an appgg%gT 3
vol une the 0l thhi9on or ¥ Nnsi O ' 5
a spray, thls may be achieved for exanple by neans
of a 2nﬁétﬁﬁmgnmoewher@g;uﬁmmyemn@(4 GFlael scommpaiinets disbolved in

I es I NV | O
L
t(B 42 pmaiddninnl Waslideigd tmfthtsarn@mn rnvdum in fox pamoeﬁ OVéTh &0 minute
GREBY YR, %Lﬂ thg %&%{1&{ Jnxsct&@m%s irSBibe 2 R, I&L&d%aﬁed dunng

for exa he order of five (5) .mcrons or
Stisfpgaz Weurepeveeubz@wnb &he Blgieyey diytedih Wﬂtﬁﬂem
| dRloridBGundfas whibled B%aGh& Waih 45 &L @ﬂsaﬁﬁﬁﬂe@NaHme &l |(Mg304)

SR heb PR AP o LSRR R DRl o

(Hehhng af oyellowastpl (@6 nRBolddCIvh D rid 620k (rBiYet hane,

tgLchl orof | uoromet hane, or dichlorotetrafl uoroethane,
arbon d|0X|de or other suitable gas. The aeroso
RycamsRwhimirgyphgnotont ain a surfactant such as
IeC|th|n h@ dose of drug nay be controlbed;by a

netered Alkernatlvelysgpg active_inglredi ends
maybe f .. Wu"for
exanpl po .- g of the cappound |- 2 su

powder base such aé“hactose starch, 30 starch
der i Vf@fdl%ﬁ)% &umn&ﬁeﬁwgﬁ;@w&emey} m&}dluénzefé (e gb g% mmol) was

and P yV|nyIpyrroI|d|ne wder carrler
witipsolved o8 mfedf mathylens cHlesidr a%%?ﬂ#%ﬁ $ kL, IM in
Cﬂlﬁﬁ?iﬁhé &lﬂﬁhd@ﬂaﬁﬂde@ﬂ@@%&f e(ﬂﬂie Readtibd md{&&@ ol lBUh‘fl@l[teS

e in ul es.or car es,.9 e
oS Pt SRR B e SRTLETHE Vatled iy HE o 26om
aghmipaiastrer Methiglynerddersded20temL) wheddded to\ﬂhmad@smmeuhre and the
f i Q) . - )
LBV 90 AP SRR E0, 280 M

) ust al ned or cont ro ease ]
aliAflfROsdriad (MaS@d andeonsentrared frgeusdi Tbﬁtemd%wasg%mﬁaﬂewd from

t B8andt RIERWES0A (11 BEBEESBAY of NYERL QAN -ARro-phenol as a
f or mul 3g€n tr %ﬁernal or subcutaneous drug
d@?@W@S@f 2B M+lase delivery systenms are

agkepat ageous when sustained rel ease of WO 2006/ 037481

PCTIEP QaneQOﬁg = %gndhe conmpound i s necessary and
mﬂTeng—mmnﬁ¥€%te" th a treatnment reginen is

cruci al - Cofpgunds in transdernal deliverg, Systens
are frea@)i“héd to awepgki n- @sﬁm
H,, Pd/IC NH,

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.



adhesi ve solid support The conpound of interest can
al so be conbined with a penetration enhancer, e.g.,
Azone (1-dodecyl azacycl ohept an-2-one). Sustai ned

rel ease 5 delivery systens are inserted

veupeetmdousl y into the subdermal |ayer by SHITgoRQesHR0233
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i njection. The subdermal inplagts encapsul ate the
compound in a lipid soluble nenbrane, e.g., silicone

rTHeliizck wﬁrpmbeﬁiwﬁﬁhég’da:@ab k@ apdl presure of lghtm wed phineivicd for 2
617101.11‘8 eap EO [ n%&&l%t\o\!'ag ﬁitE:rQ& @rﬁ%‘ﬁ C!eﬂtgsﬂ‘lﬁ Eﬁra&rc%ﬁé‘eﬁﬁ%&’ M vacy,

osag reparatlon

i @dshbnhsumn@dsldm vaﬂmnﬁe@lbss%hébh?@f rThagEF t&ﬁﬁp K@il apeghylene
%?dﬁd - fPhalbl : adPndrf?S: (ﬁ@%\&ﬁx&ﬁ@ @ PdsniliRE sdlfdl vhas recrystallized

osag orm can be a
eRage

e ation, the
L GRDAF 1 it LR Gl ai] o1 amigp> bensenesulfonyl-
Pﬂ%ﬁ@hﬁkﬁ@@ﬂm@&ﬂh,ﬂﬁ‘Eﬂﬂk@ﬁ@ﬂ'tablets capsul es, and
pgmdgrs in vials or anpoul es- Also, the unit dosage
f an be a capsule, tablet, cachet, or |ozenge

i T-8ehdenesofonyl-4Ealre A_EQQAEMEQQKﬁjﬂﬁiate nunber of any of
these in gackaged form Oher suitable phgrqpceutlca

carriers t hei fornula%kogg are descritgd in 15
Rem ngt ¥y ofy PRer 99
edite Martin, Magk Publi shi mji
19t h ed tion astoh, Pe rﬁ%ﬁcoRepresentatlveﬂ
pharnaceutlcal fornulatlons contai ning a conpound of
t he present invention ar B:%est¥ bed in the Exanpl es

bel ow, GXANEL5ES mind. sT@&zé%}m;ﬁkggaeﬂaﬁmﬁg . Pﬁ‘ﬁmﬁﬁﬂ in 10 mL of

exanp es are Iven to ena se ski l E
t ecetrriigiievasgpolod i &r shoahis salwbor Wagndded sodEmp Jéarbonate (0 263-g.,

PEE3 %HEOID VERt warer. B ytlrSilﬁQ ut- axlﬂﬁhceb}@ chl@@c[kﬁ(ﬂ!i@]! ﬁﬂi., %97 mmol)
I|ﬁ1@£fg t he scope of the.lnvention

oo PP T ey PGt SR REpepot & The reaction
Phap ahgiird 1o %ﬁtem’amenesﬂd)tfmmyﬂ cagbonate (0.261 g., 1.8% mmol) was

4t§énh dom%g;és %LJZOW w%rrﬁ%lt%xr repargy?ormw@&imm-on

proce ures | ONn were carri e .
0 muctacmarsddﬁgi to 5@ mlrﬁt%cdbe agqueghplitrtipn wapssparatedanhe organic

é’}%@ﬂed'?ﬁl%é 5&%@7@ %‘Lodiﬁgxs aned SBr Nﬁ*&h T @)rx@’llxtf'éte\i it vacuo.

St p 1 Ol CO%CHBI\I(E)ZﬁugEPmaF,al 60930 0,CH3 Step 3
mL each of ethanol and water to give 0.382 g (1.32 mmol, 84%) of 7-

bénzenesulfonyl-dﬂ-benzo[1,4]ox,azin.-3—0ne as a yellow solid. MS: 288 (M-H)".

Step 6:
7-Benzenesulfonyl-3,4-dihydro-2H-benzo[1.4}oxazine

O\\ f/o o //
OCLL, s O U )
N N0 BH, SMe2
H

A suspension of 7-benzenesulfonyl-4H-benzo[1,4Joxazin-3-one (2.314 g., 8.00
mmol) in 30 ml anhydrous THF was brought to reflux, and borane—dimethyl sulfide
complex (2.4 mL, 10 M solution) was added dropwise via syringe. The solution was
refluxed for two hours, at which time the solution was cooled to room temperature and
ethanolic HCI {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



z z O13, cxn2 CStepl ~S I ~ O a,11 H 2. KZCO3,

heat 0'~ 10 Step 6 \ S O BH3.SMez | / N H SCHEMEC
Step 1. 5 2-Methoxy-1-nitro-4-phenyl sul fanyl - benzene
NO2 SH O+ Step 1 S 0,CH CH3 611:1, NaH NO2 C Using
wheooppyedddure reported in Chem Pharm Bul | .pcAdip2)05/010238
351-6, 1992, sodium hydride (&0 % suspension in

mneral oil, 1.26 g, 44 mmol) was added to 40 niL of

diape exiyctet] drrmiiindewifDMFRL &t;00 The aigenia ot ivera wakhed with 100
b %LZ%?EE ﬁ‘tlléa OV(ﬂZN%gOQ?I’Ild%%n%QIJa%egISiH v%%g%lc}'&glé%u]%%g %ug\ergs

adde_g dr opw se over ve m nu )
sPEFIEEhky fegh clgomatortaplis (2080 5€%6(EO Aoim Iekanes) to give 1.75 g of 7-

A bekieREsQH; 14 d2RiBnesiRa - .
i Zlg%?: thL 0 Ms t hen e&dd%%é%%@ a?%y%pﬁ“évmih‘Sl%
r )O'n m xture over 30 m nutes, after which

stirring was continued for another hour. Sixty niL of
wat er was added to the reaction mxture, and a solid
preci pitated and was coll ected and dried under vacuum .-
toyield 4.63 g (17.7 15 mmol, 89% of

2- met hoxy- 1- ni t r o- 4- phenyl sul f anyl - benzene. Ms: 262
(M+H) +. WD 2006/ 037481 PCT/ EP2005/ 010238 37 Step 2:
4- Benzenesul fonyl - 2- net hoxy-1-nitro-benzene OO 1 //

Hs Step 2 C/ S I / H3 NO2 MCPBA NO2



2- Met hoxy-1-ni tro-4-phenyl sul fanyl - benzene (4.63 g,
18.7 mmol ) was dissolved in 5 nethylene chloride, and
the solution was cooled to OC. Meta-chl oroperbenzoic
add 58 73 _gm 39 mmol ) was added to this reaction

WR 20¢PE4§In four portions over a 10 minute PEAEEL05/010238

5

10

15

after which the reaction m xt#te was stirred for 2
hours. A solid forned durlng stirring, and was
removed by filtration. TH&egardtignd e was diluted with

20 . of et dglenRsufi 1054% danduvas, ﬁﬂ:ufehr ee
i Mes W S
10" 2 e praegiies depkel s S HFBPk W&re@@ﬂﬁ Bt accdrding to

4h zZa0 i 8Mem2-DIEL hOXY- 1 -ni tro- benzene as a
yeI ow solid (16 nmol, 90-3% MS: 294 (MrH)+. Step 3:

%zenesulfonl-z ni npjaenol O0OM O0SQ CH%
Stepg, Z BB 15 ASisel uti OE ; H J H,
4- E:nzen fon?f oxy- 1- ni tr 0- be g,
16'mmol ) was d ssol ved in 250 nL of nethyl &ne

chloride and cooled to OC. BBr3 (64 m, 1Min
met hyl ene chl oride) was added dropw se to the

- H

r eagtd Hn B0 m nut es. "* r

cont-nued act%len FeRd ur 6 1ot
waMePep t O~F00% gffper at ureBBMet hy , "ot i de HNSBL S0,

m.) was addedgt 8ot he reaction M Xt ur e @ndot he 20
organi c |l ayer was washed twice with 450 nL of water,
once with 200 nL of saturated NaHCC3, dried (I\/gSO4)

and concent ratecﬁ* i n_vacuo. resi NEls Step 6
re t al I r om>*“Bhano af 1 3.2

(2% 5-benzgnggyl f ophenol jas a
yel TOw &l id. WS- 28@ (SMFH) S@'étb4 25 ° ’%/ NaHCOs
2- Ami n®- 59%benzenesul f onyl - phenol 0 OO O Sz2lKLhr Sesp
41 SI1 OH Nz HR1 PA/CNH2 To a lliter flask was
added 500 ng of a 5% di spersion of palladiumnetal on
charcoal.. The sqli ¢ was vvet%ed W|th 40 m_ of eth

gnol
and th ask [@ criged
5- benz@&l fony F)r 0 1pggn§,[,,e ( 17 X
mol ) in 350yl et hanol. V\Dl_%%)tg/ 03748 ,\\
PCT/ EP2005/'010238 - 38 : o

SCHEME D.

Step 1:
1-Methoxy-4-phenylsulfanyl-benzene

(O - O = QO™

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 E,0, and the
combined organic layer was washed three times with 50 mL water, once with 50 mL
saturated NH,Cl, and twice with 50 mL of 2N NaOH. The organic layer was dried
(Na;50Qy4), concentrated in vacuo, and the residue was purified by flash chromatography
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The flask was purged with hydrogen gas and a pressure

of 1 Atmwas nmaintained for 2 hours. The reaction

m xture was filtered through celite, the filtrate
concentrated in vacu, and the resulting residue was
WOoepgsiodusby flash (1:1:2 of "magi c base" (6:RCOER005/010238
met hyl ene chloride : nethanol4i:-

amoni a) : CH2Cl 2: hexanes.) The resulting solid was

r @ip)’bg’ct ethylingasate & Haxems BOGiad 5. BHQNE5 45 nghole? 970) ©81-gnefidiy-4-

I o0 BN prL gn- henol e

7ﬁ8%%zenesulfonyl 4H benzo [ 1 41 oxazin-3-one o 0 O

01-BehddnSuBPnR-408A8bxy-Bed¥he? ~0 NaHCGB N O z L7/f~v H
2. KZCO3, heat 10 A solution of

2-am nq esaifeny| - phisers! (o ’e\‘#
nol ) i @ acetoni tW’Wa (
this sol &S added sod Di car bofiatss 63 g ,

3.14 nnDI) in 4 nm water. Wth stirring, o’

2- chl \%}r-\ﬁ ep tl?&l%qa E(eg e]n(é %5 %%6 gif, 35 959 xZ1 wgs dtxfy\@lved o 15

adde
f gL r@ﬁbﬂﬁwhloa@eﬂhféocrcé@dp uﬂdh Mnﬁay@hmgpmn@daqdﬂ%gm

t SIREY Bishid8ed ;B%ms WICBLRARRL & thOszAlg Sactioh- nﬁ%ure The

‘ s 15 a nd the system was war ned
r aﬁt{ﬁse ‘(assféfedﬁg %gi?%ﬁf Thoogha sy AFTRAFE NI 3 ihe %sed The

ashdid Ovals ﬁlsaiddﬂ.anﬂtt@ﬁltraidm:s &qﬂ;&ﬁ thSicd witle 15 N oA K>CO; solution,

nd, t he r was hed
o @055 Loper e Sore W Eoutl] T LARRBSHIRN oo
|hﬂva@u5592Eﬁﬁ%@m&dwhsgkmd s 24%@yi8Y'al | i zed from a
ng gre of 30 nL each of ethanol and water to give
g (1 32 mmol , 84% of 7 20
benzo[l 4] oxazi n-3-one as a yell ow

solid. Ms: 288 (M o Step 6: 7-Be enesul ony 3

4- di hydr o- enz 16£a;|r§%p t.NbZ I
S/. N H S ron of———
7- benzenesulfon§$ 4H benzo[ 1, E?@xa2|n 3 (2 314

g., 8.00 25 nﬁbl) in 30 mM anhydrous TH mas br ought
tor ef—lBHeren@ﬁHorhM&ﬁ&hdkyn&hbéﬂe (581 £,298 m&OIyRhaEHssoRedhin

Tﬁiethggelnu fﬁ ?A%z%nsllrre A%(‘J:lgt?gn g['r lﬁﬁg\ftﬁ?ﬁg,\gl%ii ?ng Imnlgl% ‘mL of
methylene chlonde was added dropwise to the reaction mixture, after which the mixtare
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,SO4) 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 mamol,
99%) as an oil. MS: 235 (M+H)™.



refluxed for two hours, at which tinme the solution

was cooled to roomtenperature and ‘ethanolic HCl (10
m.., 2 N solution) was added dropwi se. The resulting
solution was refluxed for 3 hours and allowed to
VobWo6/3g481oom t enperat ure. The reacti on m Xt urEmeess 23
poured into 100 nL water, the_jggesulting solution made
basic with potassi um carbonate WO 2006/ 037481
PSELEP2005/ 010238 -39 and extracted three times with

5Q. e .organic fractions were washed with
1Q Byt Dn-ll-%b— Troghéndl r Na2SO4 and concentrated in
vacuo. The~xesul tiqg pP8si due was purified by.fl agh
chr onat o 50% Et 84 i n h) @g ve
1.75 g of g N : s NO. -
benzenesul f ogf %3, 4- di hydr'(){-%%ﬁgﬂzo[ 1, 4]6%azi ne 2
(79.5%. as a yellow solid. Ms: 276 5 (MFH)T. WO

' 2006/ 947uBE PRETREPPOLH SO (B3 &5 (10 09%%, 3t abkwmn@ulfonyl-phenol
5 653m8 %EIIﬁSﬁh!rrfcﬂUWzls‘aadé]d' @iz 3h0oLddnd ‘i’ﬂé@f ﬁ%‘% %ﬁﬁgﬁ%{]cgntrated

T tic procedures described i°n t

V\/ei:kr%(g§3 2,( g?? g)e‘ﬂasél Bfie %8 Byt Yig 2ddition kangly anddberesttmnnmixiure was
Sethredemnber tvyBgenlfor 4 hodrs." THehBactioPnPtuRvER Thed nodre to@% i% and
| ekl rdsudin O GRS bl LS80 4 MCPBA | 6= T 1
BBr3 ., S - HNOST HDSBE “9teogoty mescyiftq mh epmsthyieng¢hloride. The
Stappimedgeniplay e @e dried (Mo, SO NamDER ceftredinGadio to yidd an oil

10- K2EBsloRBablidified. Phe solid was washed with 1:1 EtOAc:hexanes to yield 4-

15

20

25

benzenesulfonyl-2-nitro-phenol (6.37 g, quantitative) as a crude solid. MS$: 235 (M+H)*.

Step 5:
2-Amino-4-benzenesulfonyl-phenol

OH Step5 o
—_——
| s No, HePdC =Y NH,

o O

4—Ben?,enesulfonyl—Z-nitro-phenoI {(6.37 g, 22.8 mmol), Pd/C (5%, 3 mg) and 1 mL
of water were added to a flask, 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 chromatogréphy {0-15% "magic base"
(6:1:0.1 methylene chloride : methanol : ammonia) in dichloromethane) to afford 2-
amino-4-benzenesulfonyl-phenol (2.695 £, 39%). MS: 250 (M+H)",

Step 6:
-6—Benzenesulfonvl-4H—benzo{1,4onazin-3—one
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S NH, 1. S N~ o
o o

o o Gt - NaHCO, 47N
2. K,CO,, heat

2~Amino—4-benzenesu1fony1—phenol {2.064 g, 8.2 mmol) was dissolved in 15 mL of
methy] ethyl ketone, and NaHCO; (1.39 & 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 mmel)

was added dropwise while stirring. The reaction mixture was stirred for 2 hours, after
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three times with 25 mL Et,O. The organic fractions were washed with 50 mL brine, dried

over Na,50, 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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4- Benzenesul fonyl -phenol. S-a 'Jla C~S- O0300
15 1- Benzenesul f onyl - 4- met hoxy- benzene (5.92 g, 23.8
nmol ) was dissolved in nethylene chloride and

stirred. A solution of BBr3 (6.77g, 71.68 ng) in 120
WD 2005f03748t hyl ene chl ori de was added dr opw SECH/EP2DI5®10238
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stirred for 4 hours at roomtenperature. Water (150
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Usi ng the procedure of J. Org.” Them 59(15) 1994,
4301, 4-benzenesul fonyl-phenol 5 (5.348 g, 22.8 N,
mmol ) was added to 3.07 nL of conc. H2SO4 with HC™ "CH,
stirring. Concentrated H g) was added
dropwi se via addition funne an the reaction
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resulting suspe S|on S extracted fqur tines wt

nipotsssivra carpprase (0196 g P-4 mmefbin GhmbicHwlacsitsars Eeﬂuxed for 1
| QYEF. To RS Ra@ibh @chxtl:NAZIMdedanth WD WaRAhA F@dx ks A6aGHEed for 3

| el oi.l to whic sol.idified. The .sal
ot b ekt et edet R e Eogng i e wasiied thie times
bavigherseslivhen tie® eveir hrag]qshenmlfa‘(e@n@ i’org:ﬁntcp.m& vicab.i Vieresidue
a |
%ﬁ?rp&nfég %g ﬁa%h cﬂror&@o gp%g Iglé My E}ﬂ): \metha\ﬁglg:_l'd%lﬂom%e an\e) t&ﬁfford
0.055 g (0.15 mmol 50%) of Y—benzenesulfonyi—é -(2- dlmethylamlno—ethyi)~4H-
benzo]1,4]oxazin-3-one. MS: 361 (M+H)", mp: 232.9-235.3°C (HC] salt).

The following compounds were similarly prepared using the appropriate

aminoalkyl chloride in step 6 in place of (2-chloro-ethyl)-dimethyl-amine hydrochloride
or replacing 7-benzenesulf0ny1~4H—beuzo[1 ,4]oxazin-3-one with 6-benzenesulfonyl-4H-
benzof1,4]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~ Benzenesulfony] -4-(3-dimethylamino-ethyl}-4H-benzo[1 4]oxazm 3-
one, M$: 361 (M+H)*, mp: 204.0-206.9°C (HCl salt).

Example 2 _
7-Benzenesulfonyl-4-(4,5-dihydro-1H-imidazol-2-vimethyl}-4H-benzol1.4loxazin-3-

one

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

the process shown in Scheme F.
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4- Benzenesul fonyl - 2-nitro. phenol (6.37 g, 22.8 mol),
Pd/C (5% 3 ng) and I M. of water were added to a
flask, after which 45 nL of EtOH was added- The
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Atm). The reaction m xture wag5stirred caner H2 for
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was di ssolved 1n 15 niL of e h eto e, and
NaHCO3 (1.39 g, b.HChiT )vvasa ution.

The reaction m*t&Ee was cool ed to OC an
2-chl oroacetyl chloride (0.215 ni, 9.0 nmol )y S
added dropw se while stirring. The reaction NdXture
was stirred for 2 hours, after WO 2006/ 037481
PCT/ EP2005/ 010238 - 43 whiYHIRIEES (1.37 g, 9.95
e and the reaction was brought to

| ayer was \/@;ﬂsbed three times vvlth 50 rriov\@ter once
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benzo[ 1, 4) oxazi n-3-one (2.176 g, 7.52 mml 92%.GN
MS: 290 (MrH)t. Step 7:
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3)1?3%09 k-5 mL\DIQP/waé adMlQ 71ben§é'rﬁm§%ﬁ 4 i)en/zoﬂ\l'\é]oxgzxg 3-one
(1.0g.,3.46 mnq_&) The rest'l_{tmg 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-oxo-2,3-dihydro-
benzo[1,4]oxazin-4-yl)-acetonitrile as a white solid. MS: 329 (M+H)".

Step2

7-Benzenesulfonyl-4-(4,5-dihydro-1H-imidazol-2-ylmethyl}-4H-benzo[ 1 4] oxazin-3-
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25 Example 3
The synthetic procedure described in this Example was carried out according to the
process shown in Scheme G.
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SCHEME G
30 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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oil, 3.8 mol) in 5 nL DWW was added

7- benzenesul fonyl - 4H benzo[ 1, 4] oxazin-3-one (1.0

g., 3.46 mmol). The resulting solution was allowed to
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fol |l owi ng conpounds were prepared in a simlar

fashion using the appropriate nitrites:

WORWIEA-s ul f onyl - 4- (4, 5- di hydr o- 1 H i mi dazol RCEEneEsm023s
yl)-4H benzo[ 1, 4] oxazi n-3-orél- M5. 372 (MtH) +, np:

250. 0-252.0C (HCL salt);

1- (6- Benzenesul fonyl - 2, 3- & HEMBI benzof | , 4] oxazi n-4-y

| ey (4, 5- di hydro- 1H i ni dazol - 2- yl) - ethanone VS:

é (I\/H-H)+ 44 0-47.0C (HCI sIt)_; 20

4-
gi(ﬁ;:j:]o@gn dé 1) - etfahgne, SSjGE[H)ﬁ
np: 202. 3 ‘ aI t BrCH,Gthd
6- Benzenesul §3 yI 4, 5- di hydr o- /\\

IH-|mdazoI Imathyl) 3, 4-di hydr o-

2H b

Tha. Go73phh 8@%&%@%’@%&%@?@ 24l %ﬂﬂ"ﬁ%’t‘?@zmg’

pt- B¢ einole ide$ o1l dhioform was added dnghaecetasitila (0.1 @AnB 45 mmol)
S0 0808y EGEOSE RIS S p o By or 1
Tl;puﬁ apd|coeledyte r@pm temperature. To the reaction mixture was added 15 mL
7diasrenR@sH LM mBwaxe- ﬂaeiméhs%dﬁe@e 4&%}%@1&1 Janﬂ]tee@gar{k

acet njtrile 046mT )
e‘if%a%% %!aire\@fﬁ gléhﬂé)asaﬁlgfoffaaﬁ@hw il Iialso@
ndonceniﬂteﬁ'm‘)iza):uca ankd Heatsidud pueifiedisy f20h S2OmPtographPEi0 - 50% ethyl

s 08 83 BRAGY 28 £ 071 e Pl o (v emgenssiomrize-
S56hysk¢-bemyo| Monmzm-é -yl ) paetguitiilaias sclenr piloySn315HdEEd. t o

rﬁg 41X to dissolve any solid present, and then
gredthrou(gh ceI|t The cellte was rlnsedtvvlce

concent ate " va;guo to prOX| matel 5 m, at
whi ch CI p tate 2observe he
was “ > ﬂlspﬁf)k‘ibﬁ&to@nd |

col | ect ed & f||tr t| on to afford 0.645 g €4,
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prei)ared using.the i:vrocedure described above in Example 3. MS: 319 (M+H)*, mp (HCl

salt): 242.9-245.9°C.



Exanple 4 10 The synthetic procedure described in

this Exanple was carried out according to the

process shown in Scheme H 0010 0 10 S N~0 1.

BHa: SMe2 3 1 / NI CN 2. HC/EtOH NH2 WO 2006/ 037481

VB HOERYAY5/ 010238 - 48 SCHEME H A sol ution PCT/EP2005/010238
of (7- benzenesul f onyl - 3- oxo- 2, 33@i hydr o- benzo[ 1, 4] oxaz
in-4-yl)- acetonitrile (0.234 g., 0.713 nmol) in 2
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in formatizon_ of 3 recipitate. The so wa

filtered agg%dried Ender % cuun1fﬂ£\18 our’, t 0 gi ¥e
0.158 g 1009496 mol , a@%\@‘%”* o o
2-(7-benzenesu|fony|-2,3-dihydro-benzo[1,4]0xazi9-4-
|)- ethylam ne as a yellow sh solid. Ms: 319 (M+H) +,cN
np: 2610-265.1C (HCI salt). Sinmilarly prepared was

2- (6-benzenesul f onydp-22, 3-di hydr nzo
oxazi n-4-yl) ethytamne> M5 31 H) {35
hydrochl ori de) : 1249, BOB45 9C, S N

o

6- Benzenesul f ony| EBA (4
5-di hydro-I H i m dazol - 2-yl et hyl ) - 3, 4- di hydr oy 2H
benzo[ 1,41 oxazine The synthetic procedures,~
described in this Exanple were carried out aggﬁvbing
to the process shown in Schene |I. S'a ~ N' Step 1 S
N/ BPBCHCNOOH % ~CN SCHEMEHZ PtO HCI/EtOH /O

Step 1:
3—{6—Benzenesdfonvl—z,';’)-dﬁwdrwbenzo{1,4]0xazin-4-vl)—3-ox0—propibnitrile

O 00 == O 00

: H I i\
O 0 CN, TEA

CN

To a solution of a-cyanoacetic acid (0.085 g., 1.0 mmol) in 2 m. 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
mL dichloromethane at 0°C. The resulting solution was stirred for 2 Eou:rs, 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-yl)-3-oxo-propionitrile. MS: 343
(M+H)™.

Similatly prepared was 3-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin-4-yl)-
3-oxo-propionitrile.
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15

NH2 WO 2006/ 037481 PCT/ EP2005/ 010238 - 49 SCHEME |
Step 1
(6- Benzenesul fonyl - 2, 3-di hydr o- benzo[ 1, 4l oxazi n- 4-yl |
-acetonitrfle as OStept O NBrCH2ZCNSI / N OO
WORMYRNMSI 5 To a sol uti on of PCT/EP2005/010238
6- benzenesul f onyl - 3, 4- di hydr o-2H benzo[ 1, 4] oxazi ne '
(0.200 g., 0.727 mmol) in 0.5 nL chl orof orm was
ad dedAlse prepaed bpthepbovepré@duousing, thaappsopriasly-  and

Mg ’fdgﬁ%&x’}ygm?écﬁ)ﬂcﬁﬁbﬂﬁcégdé%% Bhowek b} d gﬁgk&mJ Bthe

was 'ref | uxed hours and ¢o
psneiangeshanplie HCk gbe ipBowing #eredienifsdt ur e was added

15 m di ChAzEﬁ@iH@ﬂa(?ﬁ}eameaﬂoﬂﬁ NRLBY dr? Thgzof 1, ekians-yl)-
sepa e ,or.gani ction
e M- 8 FHn 86 (i RResFlsBne LR s
dr| ed over maﬁeﬁ%esulbﬂﬂezenﬂﬂqdmebmm{waMn-An@ phelidin-3-yl-
BRSPS R LS ST OTBY 9558, 1o )

i'n hex nes [g
mml 99% of (6%8m r%ﬁysrdﬂzydso-benzo 1,4]oxazin-4-yl)-

dp el BSngehIndLexezhi A1 bl @RERPNI!ishs. B3 7 dsar

(,MtH) t
2hygoddandnand(FBepsen ez‘ﬂ@nm %ﬂﬂyd&éh%?& Lorasn A yi)-pippridin-4-
Ris &E%Miéﬁm:uﬂf 363 XGIPHRnp Po@BHOD) B Grhgirdchlorik). 0 a0
08 \é enzenesul fonyl 2, 3- d| hydro benzo[l 4] oxazin-4-y
=idii DnYIc NeUHF Tdibgdre-1H-imidazol-

H&H %bove |nExarrpIe ” I\/IS 319(I\/H-H)t np (HC
3&%‘"%%’?‘9 245. 9C VO 2006/ 037481 PCT/ EP2005/ 010238

- 50 pl e Benzenegwpfzonyl
3- d| o b [| | oX azi-A—d—yH-)= @ /@: j
(4, 5¢ dazol 1. Z2HGAf B0t hanone \\

2. EDA

CN N7 NH
' ./

1-(6-Benzenesulfonyl-2,3-dibydro-benzo{1,4]oxazin-4-yl)-2-(4,5-dihydro-1H- -
imidazol-2-yl)-ethanone was prepéred 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.



The synthetic procedures described in this Exanple

were carried out according to 5 the process shown in
Schene J. CSXC) \ O\ I ONO- "OHCO,CN, TEA O j)
O CNStep2 (\1 \ O 1. Ha, EtOH 2. EDA 00 O Nv-

W\Pﬂ%’@@ﬁtl\/ﬂ Step 1: 3-f6-Benzenesul f onyl - 2 PCT/EP2005/010238

5

1G

15

20

$3-di hydro benzo[ 1 4l oxazin-4-%49 3 oxo propionitrile

Ca) / :t11%S (] N OOHC CN, TEAp' "Oj) O

10 CN To a solution of a- cymggtlc acid (0.085 g.,

1.0 mpl) in 2 nl_dichlqronethane B adged ox:i\)xlm

chl or i 7¢Benzengsul nl _______ benzal1.4loxazi carbon idine

NN-d rmehl?miei:@ [Jf&&hﬁl& deécﬁlb&zﬁl this Ex@aply weibherria biit dcasrding to

bﬁ stirr d for .one hour, during which offgassing is
SEPGEYS Oﬁ’ﬁdné @&Xtrated in vacuo_ The residue was

di ssol ved i 40 dichl or omet hane 15 and tbk;D

sol uti on was _-add dipwW Se tgegn SOl uti o
6- benzen@in L 4- di hy dT‘O"_ZH-”Uenz g
(0.275 ¢ 0 e nd trP@thrEém ne 152

mol) in 3 rrLdlchId’romethane at 0C. The resultln
solution was stirred for 2 hours, concentrated ia
vacuo and purified by flash chromat&gbaphy to give
0.146 g (43% of 3-(6 ~

benzenesul fonyl - 2B2dj hydr o- ben z? ;j yl)-3-
0XO- pr opi oni tGrulamdme Carbonate43 20 !
prepared was

3-(7- Benzenesulfﬂ% 2, 3-di hydr o- benzo[ 1, é%)\
oxazi n-4-yl)- 3-oxo-propionitrile_ W 200 181
PCT/ EP20051010238 -51 Al so prepared by they N,

procedure, using the appropriate N
SCHEMEK

Step 1
7-Benzenesulfonyl-2.3-dihydro-benzo[ 1,4loxazine-4-carbonyl chloride

©“©i) Cf@fj

O Ci

To a solution of phosgene (1.44 mL of 2 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 6NN aqueous hydrogen chloride. The organic
fractions were dried over MgS50, and 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-dihvdro-benzo|1.4]oxazine-4-carbonyl)-guanidine
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t ert but oxycar bonyl - prot ect ed carboxylic acids, and

foll owed by deprotection of the product with

et hanolic HClI, the foll owi ng were prepared

Azeti di n-3-yl - (7-benzenesul fonyl - 2, 3-di hydr o- benzo[

WO 2906/0374%1 n- 4-yl )- 5 nmet hanone, MS: 359 ( MrHPET/EPO05/010238
(as hydrochl oride):182. 0-186. 663C;

(7-Benzenesul fonyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi n-4-yl)
-pyrroli dlcn,;a yl met hanone (racemc), Ms: 373 (MH—&+,0

rap: 1 Pas hydrochl orgde) ; e
(7- Beu@S di hy(i+o-benzol |, 4] oxa2|‘y| :l
)- pipexfFdin hanone GaRGRME fdon 5. 387

(M+H) +, np: 130.5-136.7C (as To thsedr ochl’ori de) ;

and( 7- Benzenesul iodhytr 2, 3- di hydr o- benzol[ 1, 4] oxazi n- 4- N
yl) - pi peri di n-4- yI nmet hanone, Ms: 387 (MtH)+, np: )j
294. 8-299. 1C (as hydrochl oride).--Step 2: HNZ “NH

2

1- (6- Benzenesul fonyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi n-4-y

2 s A b B R Bomeberioutony

Nc]q,lopqﬂ.p 01350 g., 1 mmol) in 20 mL acetonitrile, was added guanidine carbonate {0.180

1g(, @hﬁﬁ‘&lé} o hyd r 'ayel drgllw%'s%% L ot?cfnzofw %&ﬁ%}ﬁ él:ah)dégnne (0.523

y eﬂ@%lnﬁﬁ FRIXtyFe Was(feriiomed hewednf Byl eazh 3f water and
d Ieﬂhyﬂfcaafée MhE bsadik @4 awinfvA Msﬁed&mﬁfﬂﬂfu@ ﬁﬁ%oqg 'hgré.m%en chloride

}—% g@ iowed‘eﬁ%/ et hyl di am ne
pr ocea B RS P Bed 08 ﬂenwﬂs&domsommtem
2008 LOBRABH R/ E%ﬁﬁ@k%&&ohd%d&&ﬁ@in@ﬁnﬂ)’feg %

enzaResklt: it ol
) - gyani di n%le L%%"qu c7p %Hﬁa’e‘g“éb‘gﬁ' %rﬁdi“hi ied
t Hpder racanept © ngﬂ’é ntga(ﬁl%é df Ht(ﬁ mmemhﬂfngylu@ dibfifo-
pbaﬁeg&}ﬁﬁ@m@ 4 B RBE PRakicir iR Bas, \ RN S FalR red oy S
OE?%H/%&E&O to provide the hydrochloride salt. MS: 36 {(M+H)", mp (as
hydrochloride): 148.5-151.6°C.
Similarly prepared was N-(G—benzenesu_lfony1~2,3—dihydro»benzo{1,4]oxazineﬁ4—
carbonyl)-guanidine, MS: 361 (M+H)*, mp (as hydrochloride): 61.2 ~ 67.3°C



Step 2 S O Cuanidine Carbonate, N DIEA ONH 5
HNNH2 SCHEME K SteU 1

7- Benzenesul f onyl - 2, 3- di hydr o- benzo[ 1. 4] oxazi ne- 4- car

\?896@6}65‘) ide OOOO0 01scodl ,TEA/ HOQ
0 a sol ion of phosgene (1. 44 ni L of a 1.8

(I\C]I'/EPZGOSIO 10238

sol ution in dichl oromet hane, “2464 mmol ) at 0C was
added a sol ution of 7- benzenesulfonyl 3, 4-di hydr o- 2H
benzo[ 1, 4] oxazi ne (0.663 g @g@_gmml) in 3 nm

I

: ,‘he»f‘dggFl tggl loc acz%f§2 -amino-

nﬂhﬂﬁ;e&kahe reactlon was aIIovved to warmto room

t enpefgt; SreS BsEbiead ih His BRRRLNG &?&E& &

m xt SP% gﬁtﬁe@t éf@nr concent rlat esél [ r?tﬂ\?acﬁrgg}gﬁ& reing to
dihe papepsghown BPchemel-chl or onet hane whi ch was rermved

in vacuo. A suspensupnoof the crude residue in 60 nL

of 1:1 ethyl ether exapesowas washgeghwith 3 tinmes
with 50 nL of 6 @g&oenﬁw—&e—%e
organic fracti o fer e ver an
concentrated in vacuo to giveg 7- beig\zl\%MNl\ngtB

2, 3- dlhydro benzo[ 1, 41loxazi ;carbonyl | ori de,

whi ch was used directly in the 20 foll owi ng step.

Step 2 N-(7-Benzenesul fonyl -

3-di hydr o- benzo[ 1, 41oxazi ne- 4- car bonyl ) - guani di ne WO
2006/ 037480 PPCT/ EP2005/ 010238 -53 C 10 € ,0 O S~O

St ep2 o@eé@ ﬂne Car bepate N G@ o}
HCYEIOH \@ j

carbamic acid tert-butyl ester

©/‘SE Step :\n-/o:au ©/s\©:: j

) N
HZN/\/

o~ ~cl o o

HN
)—Otsu
0

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-
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-duisopropyl ethylamine {0.199 mL, 1.145 mmol) was



OCd QINH NHNIJ, NHZ To a suspension of
7- benzenesul fonyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi ne- 4- car
bonyl chloride (0.360 g., 1 mmol) in 20 nL
acetonitrile, was added guani di ne carbonate (0.180 5

V2 2006/p37811) | fol | owed by the dropwi se additi JIFT/EP2005/016238

of N, N-di i sopropyl ethylam ne-60-523 nL, 3 mmol.) The
reaction mxture was partitioned between 50 nL each
aﬁdmhdxepwma @ he edabtydn moddrawes stifed for§amingtes.cambingth with 40 mL

Vx@}%ﬁsgm\é% 3 g &.gr{mw B US Y P OGS i CHa sl iried over NaySO,

g’ﬁs wat er. The rga racti on was
dmd@dn@vgnteé actiagen. The feaitee ‘awm%s%aéﬂﬁ shremaiqgraphy: (4§ — 60%
T hasild fol Hagandhith §ive 95 | d@s[(@b&&@hééﬁl@ody[lz 3Q4ik¥dro-

refluxing 10 dlchlorone cooI|

e it perussroRRT CHRS) UM PEREE SHELcHTN Stage phit
v@ahgumto give 73 nmg (21% of

N-(7- ? Qgenesulfonyl 2, 3-di hydr o-

benz ] oxazi ne-4 carbonyl) guanldlne free base,
V\,hchchz esi} folnlyl- 2.8 dlilfvd /| 63EEIhE wvlisy cagidde(2-amino-
1y cﬁchlorlde salt. Ms: 361 (N%FD+ np (as

ride): 148.5-151.6C. 15 Simlarly prepared
was N—(6 b@néénesulfonyl 2, 3-di hydr o- benz@DL,l 4]

¥~ guani di siep2 VB: 36
: éﬁ 2 —673€CMD 200 374 :]
4 Exafﬁfﬂi‘iﬂBenzene -t ony

3-di hvdr o- benzoll 4joxazi ne-4-carboxylic acid
(2-am no- ethyl)-am The synthetic procedures 0
described in this Exahple were carried out accordlng

~to 5 the process shown in Scheme L. 0 0 O Step 1 N

i0

15

H &t Bu H2I\F~~XQ--CIH'{>_&B(3‘S S Step 2 C. 010 N,

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. Upen cooling, a white crystalline
solid precipitated and filtration gave 25 mg. of 7-benzenesulfonyl-2,3-dihydro-
benzo[},4]oxazine-4-carboxylic acid (2-amino-ethyl)-amide hydrochloride. MS: 362
(M+H)", mp: 220.9-221.3°C



HO/EtOH I / N OKNH OKNHH ~-OGBu NH2 0 SCHEME L
Step -1

2- ((7-Benzenesul fonyl - 2, 3-di hydr o- benzo( 1, 41oxazi ne-4

- carbonyl)-am nol -ethyl }- 10 carbam c acid tert-butxl
W 7046/0 0" /0 CS( OStep | ol~soco) (N PC¥EBy0R23S
HN OCH 00 -)--NHHHN > -3+Bu O To a suspension
of 7- benzenesul f onyl - 2, 3- di hydr o- benzo[ 1, 4] oxazi ne- 4-c¢

arbonyl chloride (0.129 g., pladfiZommol ) in 2 nl
acet onj d A sol tio ff 2- 2n1no- %5

et hyl y=¢ P ; £ '

0-7 |6 W%?@r&cdﬁhres dEseﬁBHdJ ih lﬂluf Ex&n?]ﬂltfwﬁ’e Xirﬁ?%owggcordmg to
c tQ a i i sopropyl ethylani ne 1

% %"fﬁféh%ﬁ Che‘he 2006/ 037481 PCT/ EP20051010235

-55 adijd dr09+As-a The rg@ gion n1xture S stikrLed Smpz
for 2 ut ﬂii; onbj ﬁ:jigeetnﬂi;

and 4 The or gani a8 CH;%{
dried oveg”Na2SO4 Hand i, atexb,i N vacug? \irhe

resi due mas purlfled by -fl ash chromat ogr aphy (40 -0

60% ethyl acetate in hexanes) to give 35 ng. of ‘ﬁLI\

2-[(7-benzenesul fonyl -2, 3-di hydro s c
benzo[ 1, 4]oxazine 4- car bonyl ) -am no] - et hyl }-carbam c

acid te butyl esper as a white SO|Id Step 2
7- Ben .ulf -2 dlhydroaﬁw&oll
oxa2| aci BHSTHF thy n1d :]
00 ”“ 4;\1\ 2. HCIEtOH 0“ LW\
o |
. N{CHa N/CH:’»

H H

SCHEMEM

Step 1
1-{B-benzenesulfonyl-2,3-dihydro-benzof1,4] oxazin-z}—ﬂ)a3-chloro—pronan— l1-one

Step 1
G T G X

10 : Cl
To a solution of 6~benzenesu1f0nyi-3,4~djhydm-2H-benzo[1,4]exa;zine (0.530 g,

1.90 mmol) in 5 mL ethyl acetate was added 2 mL saturated aqueous sodinm bicarbonate.
The mixtare 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;SO4 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-dihydro-benzof 1. 4)loxazin-4-

propan-l-one

-3-methvlamino-




1, it 31 N Step 2 HC EtCOH O S10CQJ] O ~NH ONH HN
NHz >rGBU 10 O
2-[(7-Benzenesul fonyl - 2, 3-di hydr o- benzo[ 1, 4]

oxazi ne-4-carbonyl)-am no]-ethyl }- carbam c acid
Wepwsdiiesll ester (38 ng) was di ssol ved in 1 REH/EP2605/010238
et hanol and conbined with 1.pl, of 2N ethanolic HC
and refluxed for 30 minutes. Upon cooling, a white

recipitated and fj rat|
ne u|fony|3129% di hy [:]
xyl i c ﬁ-‘ 2-am

hydrochl ont de. I\/IS 362 np: 220 gzg;lsc
2006/ 037481 PCT/ 051010238 -56- Exanmple 9 o
13- (6-Benzen esul fonyl -2, 3-di hydro-b enzo [ 1,41
oxazi n-4-yll)-propyl I'cinet hyl -am ne The synt heti c N
procedures described in this Exanple were carried out
acco rﬁdsidhg.loh@f 1{(bdeprosaenyb-Rawdihydio-Bedve gt dhazizied- 91923}(:1110}:0-

2 Q Q
GprBp P BioBelo (p Bap 27 Hnglit o S i ol BT s el na
HOENGMe @a@oNn@HealNcuemos vessel at SOFIENR minStes pheh at 130°C for 8

5 llzlin%‘tégeﬂﬁ%%ﬁylll BQ;BMJ w%s &&kﬂ%&é@mb’ﬁ% Qhd it 1&&%% élr}ﬁed by

3-chl oro-span-1-o0 epl_ C-Cc
- flaghy cromatggraphy (24:1 0 1 of CH}CIZ MeOH :NH,OH) to give 0. 092 g (93%) of 1-(6-

benzenesulfonyl-2,3-dihydro-benzof 1,4]oxazin-4-y1)-3-methylamino-propan-1-one as a
clear oil. MS: 361 (M+H)", mp: 208.3-214.7°C (as hydrochloride).
The following compounds were prepared in a similar fashion using the appropriate
10 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 Joxazin-4-yl)-2-dimethylamino-
ethanone, MS: 361, mp: 199.0-203.0°C (as hydrochloride}; and

_CH,

15 1-{6-Benzenesulfonyl-2,3-dihydro-benzo{1,4]oxazin-4-y1)-2- methylammo—
ethanone, MS: 347, rap: 233.0-235.5°C (as hydrochloride).
Step 3
O ) = L)
,, \\ 1. BH3:THF s N

5 %\ 2. HCVEtOH o % \
NfCHa ACH,

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,

x
Xz

20

0.315 mmol} was added dropwise over 2 minutes, during which offgassing was observed.
25  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



O 10 OO ~I1C To a solution of
6- benzenesul fon) | - 3, 4-di hydr o- 2H benzo[ | , 4] oxazi ne
(0.530 g, 1.90 mol) in 5 nL ethyl acetate was added

W% z%mg‘;gsyr at ed aqueous sodi um bi car bonat e. Ogﬁg%zawumss
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ure was stirred rapidly and cooled to g
3-chl or o- propi onyl chl orl de '(5§“219 rrL 2.30 mmol)

(BB RIE0a AN BRI o Bt R ittt S avarnish
wirsdes srflaged pyesstme to giaed.N6re. nf Bétﬁrt&nzaihmlfo:ﬁ)gam(ﬁhy@bas e
VihzS B RAS:ALH s - 61‘)1 %&%@l]%%ﬁ%&yﬁ%& REENAT ehqte sokid. MS:

vacuo t 0.9l ve

1397 d%ﬂﬂ&eﬁés@ﬁo@iz G (=3 hyfnegiderdaseltizo 1, 4] oxazi n-4-y

| ) 3 3%1;’" f(sjlﬂ\fﬂ?g Qﬂ?bug?gﬁ&e Prepafell ilP4 @GNS Me‘i&s&% g dppropriate
1”(“6l Benzenesul f onyl - 2, 3- di hydr o- benzof 1

4| oxazin [a{ym)enzanesatfmyuam drmbempri oﬁﬁ%prwyg—methyl-

%}Q%F q@é%%; (@%b %Q%%O{ﬁ%?é%—% éd’%”ggfaéf’l on Nof

1- ( 6- benZetwstidint opyletnl-3-bantepanbionyb i Zodilyddd-oKazi n- 4-y
|Ba§o[qfal]&£aﬁne O B@@(Mmﬁen&,o 19&91%0’ %y%oﬁ%%% oi%Eb and

of M et hanol | C heated 1n‘a
r eact’orereppegulfqogl- é&2#@l§e%qlﬂmdvﬂy§eﬂ 4- é’fﬂ}f@@QH -benz@{1,4] oxazine,.
rMﬂwes{Mthfh)énn@tsl;sm“tgis drcilbRdt 88). The reaction
m xture was concentrated in vacuo and t he residue was
purified by flash chromatography (24:1:0.1 of
CH2CI 2: MeOH: NHAOH) to give 0.092 g (93% of 1-(6-
benzenesul f onyl - 2, 3-di hydr o- benzo[ 1, 4]
oxazi n-4-yl)-3-net hyl am no- propan-1-one as a dear
oil. M5 361 (MtH)', np: 208. 3-214.7C (as
hydrochl oride). The foll ewi ng conpounds were prepared
in a simlar fashion using the appropriate 1o alkyl
chloride and am ne:
1- (6- Benzenesul f onyl - 2, 3- di_ hydr o- benzo[
1, 4] oxazi n-4-yl)-3-di met hyl am no- propan- I-one VS:
375, np: 81.0-82.0C (as hydrochloride);
1- (6- Benzenesul fonyl - 2, 3-di hydr o- benzo |
I,4]oxazin-4-y|)-2-dinethy|an1no et hanone, MsS: 361,
np: 199. 0-203. 0C (as hydrochl oride); and



15 1-(6-Benzenesul fonyl - 2, 3- di hydr o- benzo|

1, 4] oxazi n-4-yl)-2-nmet hyl am no- et hanone, MS: 347,
np: 233.0-235.5C (as hydrochloride). Step 3

[ 3- (6- Benzenesul f onyl - 2, 3- di hydr o- benzo

wWdoddesaaai n- 4-yl ) -propyl | -met hyl -am ne { \ PCTXEPSo&pio238

301\ " v 1. BH:THF SN Gep 2. HA/EtOH p"OON
CH3 NCH3 HH 20 To 1 nL of freshly distilled THE

was added 1-(7-benzenesul fo | =@e §5 di hydro-
benzo[ 1, 4] oxazi n- 4- yI) 3- e 0- propan I-one
1 1X & s DX A3 oY - UL LM
cool ed to OC. Borane: THF cgggh%% (O 315 nL of a I M
solution, 0.315 mmol) was’ adde droPmnse over
€

m nuﬂ@@SYﬂﬁmﬁﬁmgﬁ@ﬁﬁf Qﬁmﬁﬁé§%¢¥% °“2§IQWH?gH’
S8k Pk QPR inarmgd .o reflux for 6 hours Mﬁth

stitring and then cooled to room tenperature

Et hanol i @ hdrogen chlorideglh4750 nL of a

sol ut iex, ~-8.5 O Was —added—dropwt se
by vi s ssijng. Tige reaction mx
refl uxed” for fs atg t NereCg Whi t so

observed in the sdlution. To the reaction WO
2006/ 037481 PCT/ EP2005/ 010238 -58 mixture was addéd

2 nmL diethyl ether and the solid was filtered and Cl
dri ed overnight under reduced pressure to give O 045
of [3-(7- benzenasuofonyl 2, 3-di hydr o- \q

bénzo[ xazi n-A4: - propyd nethgbpan1ne
hydrochL%%gdg. 1".iﬂljﬂ!zi :q'l'/ \I:::I: :]
( MtH) : 188 ydr C e sa

The fol/igéng conmpounds mere repare |n a simlar
fashi onnNusi ng the appropri am de:

[ 3-(6- Bgnzenesulfon)l-z 3- di hygdr o- benzol[ 1, 4] oxazi n- 4- N
yl)-propyl]-nmethyl- am ne, NSi?E47 (MtH) +, np: (ﬁ;?
235. 1-236. 9C (as hydrochl ori alt); N
4- Azet i di n-3-yl met hyl - 7- benzéﬁesulfonyl 3, 4-di hydro-2
H 10 benzo[ 1, 4] oxazi ne, MS: 345 (M+H) +, np:

- 194. 9-196. 0C (as hydrochl origtegsakty ; and

10

7- Benzenesul fonyl - 4- (2-i m dazol -1 -yl -ethyl) -3, 4-di hyd
ro- 2HSBR Az o[ 1, 4] oxazi ne,
1-(7-Benzenesulfonyl-2,3-dihydro-benzo[1 4loxazin~4—vl)—2~chloro—ethanone

0,02 Siep 1 °”

@@LMWOGB

CI

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)".



M5: 370 (MHH)*, np: 61.5-64.4"C (as hydrochl oride
salt). WD 2006/ 037481 PCTI EP20051010238 -59- Exanple
10 1-(7 Benzenesul fonyl -2 3-di hydro- benzof | 4l
oxazin-4-yl)-2-imdazol -1-vl- ethanone The synthetic
Vi OL¥YiBs described in this Exanple were Cgp%m@gm%ggns
according to 5 the process sfown in Schenme N. Qil
Stepl 0SO\ p 0O SNc~C , NaHCGB / N HO C OO
00 MPB a N Step 3 ~50 Step Jl / / 1. BH3: THF N ~

) 2 1-??78— éﬂe%%r_u[l @,#&hy&bmeﬁiﬁm, Joxddin- SOHEME) i Dby St BJI- 1
1 enzenesul fonyl -
gﬂ_amsd

ro- benzoll, 4ona2|n 4 yI) 2- chloro ethanone

0 Stepl Olﬁto) O~ ci) A . g) d
1-(7-B su" ? -2, 3 détgygro ben@, L@ 4-y
[)-2-c 0- ef one é]
| F
o o AN
Cl

5 To a solution of 1-(7-benzenesulfonyl—z,?)-dihydro—benzoI1,4] oxazin-4-yl}-2-
chloro-ethanone (0.216 g., 0.614 mmol) in 2 mL acetonitrile was added potassium
carbonate (0.101 g., 0.737 mmol), imidazole (0.209 g., 3.07 mmol) and sodium iodide (2
mg, cat.), and the resultihg suspension was refluxed.for 2 hours. The reaction mixture
was added to 100 mL ethyl acetate, and the inorganic components extracted three times

10 with 50 mL water. The aqueous fraction wass extracted twice with 50 mL ethyl acetate,
and the combined organic fractions were dried over sodium sulfate and concentrated in
vacuo. The crude solid was recrystallized from 3 mL dichloromethane to give 100 mg
(429%) of 1-(7-benzenesulfonyl-2,3-dihydro-benzo[ 1,4] oxazin-4-yl)-2-imidazol-1-yl-
ethanone as a white solid. MS: 385 (M+H)".

15 Step3
7-Benzenesulfonyl-4-[2-(3H-imidazol-1-y1)-ethyl }-3.4-dihydro-2H-
benzo(l,4]oxazine
\ o\\ I.P

) 0 Step3 S 0
) Tmw O T

2 HCUEtOH N
oﬁl\l Lj

N
o~ ~
< ¥
N H
7-Benzenesulfonyl-4-[2-(3H-imidazol-1-y1)-ethyl]-3,4-dihydro-2H-
20 benzo[l,4]oxazine was prepared by reducing 1-(7-benzenesulfonyl-2,3-dihydro-

benzo[1,4}oxazin-4-yl}-2-imidazol-1-yl-ethanone with BH;:THF using the procedure of
Example 9. mp: 61.5 -64.4 °C.



prepared by the procedure described Exanple 9, using
2-chl oroacetyl chloride in place of
3-chl oro-propi onyl chloride. Ms: 353 (MtH) +. WO
2006/ 037481 PCT/ EP2005/ 010238 -60- Step 2
WO eRspEMsenesul f onyl - 2 PCT/EP2005/010238
3-di hydr o- benzo[ 1, 4] oxazi n- 4-yk}-=2-i m dazol -I -yl -
ethanone 0 0 OO O csno Step 2 f / S'" NN N _,NH C
5 To a solution of _
1-(7- benzenesulfon I- o 1, 4] oxazi n-4-y
|)-2- chl érisngs 3 ridgn o yr2hl-berizn[124 ) gtazine
acet OITht & nltleeu ﬁx@&iﬂ@ﬁde@&l‘b@&

0. 737 ol } o m dazol ¢ (%52%%&%@*?@%&8%&‘%%8@% to
s&h?ﬁﬁ*?%ﬂFﬁ@‘?§d“ﬁﬁ ‘cat.), and the resulting
suspensi og was refluxed.for 2 hours. The reaction
3 addecbit 0 100smb et hyl g t..e nrnihe Step 2
E‘;i-nts extTacted—thr ee
m wat e agtiepus fragthon osass ¢ act.e ce cI~-Br
with 50 nL et hyl acétaﬂéﬁfi%hﬂﬁthe conbi ned org nlc
fractions were dried over di ®m sul fate and K,CO, Nak
concentrated in vacuo. The crude solid was
recrystallized from3 nL dichl oronmet hane to giveg 100
ng - (429% of 1-(7-benzenesul fonyl -2, 3-di hydro &8, [
1, 4] oxazin-4-yl)-2-imdazol-1-yl- ethanone as a
white solid. Ms: 385 (MtH) " . 15 Step 3
7- Benzenesulfgg -4-[2-(3Himdazol-1-yl)-ethyll 53,4

- di hydr o- 2H% Benzo[ 1, 4] oxazi ne t030 O J S “Step. o
20 J©/ o ~an 2. o HN O Dj
, N NaH, Nal ' N

Q \

OiBu _ O OtBu

Siep4 ©/S . o
HCVYELOH U ]

ample 11
.Z

2 3 d hy
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H _
7- Benzenesul fonyl -4-[2-(3H i m dazol -1-yl)-ethyl]-3, 4-
di hydro 2H 20 benzo[ 1, 4] oxazi newaspr epar ed

‘EME ? g 1-(7-benzenesul fonyl - 2, 3-di hydr o-
enzo}fi oxazi n-4-yl)-2-im dazol - | -yl - et han®RERep10238
BH3: THF using the procedure off2-Exanple 9. np: 61.5
-64.4 C. WD 2006/ 037481 PCT/ EP2005/ 010238 -61-
Exanmpl e 11 7- Benzenesulfonyl E[Eﬁflmpgri di n-4-yl -3
4- di hgtey - 2H benzo[ 1 1, 41 oxazi The synthetic
procedur es des ibed. ip thi anpl.e er e carrjed

4414=11 =4-JEqroxy-phenylanino ) pipexids epl.-carho 11cac1dtert—
\ K@ @stler OH Step 1 0SOHStep2 NH/ [/ Ci~Br OtBU 2
(]\INHO6KZC(13 Nal N OBu O 0 0. 0118 [
N~CI NaHe NP af SO6N aO BluOO:B . StepélH

HCR; sv 037
PCTI EP2 01": 62- SCHEI\/E 0 Step
4- (4- Benz€nesul TehyINg- hydr IJ) tﬁ‘glla 0) - pi pe&fi
e-1-carboyx lic aC|dtert (k/}

N

o=

T'o a solution of 2-amino-5-benzenesulfonyl-phenol (1.00 g., 4.016 mmol) in 20

OtBu

mL dichlormethane was added 4-oxo-piperidine-1-carboxylic acid tert-butyl ester (0.880
g, 4.418 mmol) folowed by sodium triacetoxyborohydride (1.78 g, 8.43 mmol) and the
resulting suspension was stirred at room temperature under nitrogen for 24 hours, The
reaction mixture was washed twice with 50 ml. water, once with 50 mL brine, then dried
over sodium sulfate and concentrated in vacup, 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—bﬁtyl ester as a foam. MS: 333 (M - CO,'Bu + H)*, 377 (M — "Bu + H)*.

Step2 |

4-[4-Benzenesulfonyl-2-(2-chloro-ethoxy)-phenylamino}-piperidine-1-carboxylic
acid tert-butyl ester

o, 0
\\ I ~
. '/ Step 2 S\CEO\/\C!
©/ \(:[ Ci/\fB‘" NH
é K,CO,, Nal é
. N
N , . .
o= , O’I\otau

CtBu
To a solution of 4-(4-benzenesulfonyl-2-hydroxy-phenylamino)-piperidine-1-
carboxylic acid tert-butyl ester (0.192 g:, 0.444 mmol) in I 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

1s continted for another 1.5 hours. The reaction mixture is concentrated in vacuo and the
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butyl ester o a o SOCH Step 1 S OH OBu NH NH 2
O-N~O0ON 5 OOQBu To a solution of

2- am no- 5- benzenesul f onyl - phenol (1.00 g., 4.016
mrol ) in 20 nmL di chl or met hane was added

WO 290@Sp8per i di ne- | - carboxylic acid tert-but PCTEPR®5010238

(0.880 g, 4.418 mmol) fol |l owest-by sodi um
triacet oxyborohydride (1.78 g, 8.43 mmol ) and the
r eesliing oibjis dissprendsinGh nviasthid eictate dvasited mothrm st mmswattewxﬂ 50 mlL

UBE&Y, tHEh %@@S&r&?&u&%mﬁﬁy ?id co-m&tgag eaglh Clﬁx g &ude oil is

twce wmt , once
bPﬁ“ﬁ%ﬁiﬂ’ Hash Céirqréamgr@?@r ﬂ@%m i@ﬁﬁ @fhﬁ’l fegtate alridaxanes) to give 0.175 g
c amaﬁmmm) biy- y@smm&mﬁu{yﬁwt&mea} &ﬁy% @59% q‘T‘%S
(S

fLash. .chr

B*gF%‘ilaf"i‘ st 20 S Sy 2 dess oM A b 004,

4 (4_t§$%enesulfonyl 2- hydr o) cy- phenyl am no) - pi peri di

ne- | oxyllc acid tert- butyl ester as a foam Ms:
333 (i-Boemepfonyy3 fo-fok 1) -phiferiBtoen -Arboxylic
4miﬂmﬁﬂﬂﬁﬁ@§éu|fony| 2- (2-chl or 04- Benzenesu

2- (2-chl oro-et hos) - phenyl am noheri di ne- I-carbocl carb

oc acid 5et; butyl ester o0 10 O ,0 (H Step

Oo-~Cl HYg B NI—b\?\COS Nal shihD O~ O %4
o [ RS
4- (4- BepZene 6¥|_2 hydrony&phﬁnylanlno) perid

e-1- 20 carboxylk;fSCld tert-butyl ester (0.192 g.,

“

0. 444 nunol) in acetonitrile is added potassi um
carbonate (0.245/g.,1 1.776 nmol) and then N
1- br ono- 2-chl or o- ane (0.044 ni, 0.535 mol) :J\
dropw se. The SQ§9bnsion is refluxed under nitrogen O gy
for 3 hours, at ~whi®# tinme is added

1- brono- 2-chl oro- et hane (0.044 ni, 0.535 mmol)

dr opWicsisoluteh logix- [4-benzenesulforiyl-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 jodide (2.0 mg, cat) followed by sodium hydride (17
mg. of a 60% dispersion in mineral oil, 0.424 mmol) in 3 portions. The reaction mixture
was stirred at room ternperature for 2 hours, added to 50 mL water, and then extracted
twice with 50 mL ethyl acetate. The organic fraction was washed thh 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,
68%) of 4-(7-benzenesulfonyl-2,3-dihydro-benzo[1,4] oxazin~4-y1)-piperidine-1-
carboxylic acid tert-butyl ester.



is continued for another 1.5 hours. The reaction

m xture i s concentrated in vacuo and the WO

2006/ 037481 PCT/ EP20051010238 -63 resulting oil is
di ssolved in 75 nL ethyl acetate, washed with 2 x 50

W 20088%2#3%and 50 nL  brine, then dried over JEd/RFR05/010238

10

sul fate and concentrated in vé&tuo. The resulting

crude oil is purified by flash chromatography (10% -
30% éetemdl acetate in hexanes) to give 0.175 g (O. 35
ol 7 BOA% esulfon 14- iperi
of 4- [4-benzenes ~Chl of o- et hoxy - phenyl am n
o] 5 pi pePL\(,),(Pne I-car boxyl ic acid tert- butyl @sb%r as

acle ;. (MBu+l5l)eg,4 Step3
ne s 3- di hydr o- benzof | ©/ \@ j
4] oxa2| “4-y idine 1 gaphexylic aci

tert-butyl ester cbcctt NaH, Nal \ N N N 10

O--A OBu 0 OBu a sol ution of

4-[ 4-benzenesul f onygt™- 2- (2- chl or o- et hoxy) =phenyl am no]>~y
H

- pi peridine-1- ca;ppxyllc acid tert-butyl ester
(0.175 g, 0.354 PAn@Buin 0.500 m anhydrous DVF was

dded 0]
Py o e Arvariba PR bR LT o B Bboryic
Cdcid tef-Mi2yl esmrdb)lll 9 024pomcld mes difebred satml othyhdlsohglrand
"Bl [ B0 BRAMESIRE 2ol Ehldlic Ay RO IR Pt O 2 2N

en extracted

etohionat @rrail@) anﬂrréﬂ@waﬁmeedf foR05 RS s SabRRt qpaERTated o 1
S0t Thd bl r@her@fd 88) is @&&a uharh Wiits e&gitﬁe islobved. Filtration gave

3°”$’s?g”®aat Jorive] o esting ﬁﬁﬁaa?%‘ia'éf'nﬁﬁb%} SEodani

aﬁ@hé@l@i] bazine kptiedjoride agh white paddergMSB53 4% - HDT, jp2251.9-

45%(%Z genzenesul fonyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi n-4-y
|) pi Peilpdy prepdred cmgﬁoﬁéybmewﬂl@nb’bha gyd-etherdr . O

7 X kﬂgﬁnﬁ# E IEP g%«é:@ﬂi@@@ tert‘-@lftyi cHeBRradts-Benzenesulfonyl-4-

4P’@Fﬂ‘§‘6r"o¥ il g’gl%%(szhgfgé z‘%lrﬁ’%uenes{‘ép%& (MHEBVEpRy}E7.0-149.8°C.
Step 4 N\N OBu 7



4- (7-Benzenesul fonyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi n-4-y
| )-piperidine-l-carboxylic 5 acid tert-butyl ester
(0.111g, 0.242 mmol) was dissolved in 5 nL ethyl

WPpeote®B748ind brought to reflux. To the sol ut b@fmm%ﬂmzﬁ

added et hanolic hydrogen chlargsde (2 nL of a 2N
solution, 4.0 nmmol) and reflux continued for 0.5

hour s. The solution is concentrated to 1 nml, and
‘ethyl ether (10 nlL) is addeggﬁmﬂs—ql—a white
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preci pit @ctBenieﬁesnlfSﬁﬂ-\Ae@Irdﬁidiﬁ-B&I—B QgAY e 2H 00301 Hoxazine

e nbe st Sledyces deserihed i this Brampleett Fayeirds prcaping t

bidn Pojctss 4howeiniSaeenin/ir ochl ori de as a white powder.
VB: 359(M+? np: 251.9- 253. 2%m§émlarly
prepared usin oa

4- 5- benz i( brom)- oxy S Step 1
phenyl am Di newj-ca‘r bo yI t‘GT'I-‘tTU'l"yI
ester, mas 8- BenzenésulNf onyl

pi peridi n-4-yl -3, 4- dlhydro 2H—benzo[1 4] oxazi ne, M.
359 (M+H) +, np: 147.0-149.8C. WD 2006/ 037481

PCTI EP20051010238 -65 Exanple 12 7-B

enzenesul f onyl -4- pyrrol i di n-3-y1-3, 4-di hydr 2+ benzo
[ 1 4] oxazin®’ The synthetic pReedur es de |bed i

t hi s Exarfpl & we rL;Fd out acgord; ng
; P. O F4G alp j

process showh i
NaH H O r0O 0~ 10

/
MO ELOH N N H SCHENEP Sts iﬁ"ﬁt&p b
o —N

7- Benzenesul f onyl - 4-\( 1- be pyrrolidin-3-y
, 4-di hydro-2H benzo[ T, N g e 00 SOM O

clslyo) Step 1 1J
SCHEME P

Step 1
7—Benzenesnlfonirl-4—( 1-benzyl-pyrrolidin-3-v1)-3,4-dihvdro-2F-
benzoil 4]oxazine

O,—SO Me

@fCU QO =TT

The methanesulfonic acid 1-benzyl-pyrrolidin-3-yi 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 2 60% dispersion in minera] 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 I-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
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NaH ' 51 '"r NI H 10 6NN The nethanesul fonic add
1-benzyl -pyrrolidin-3-yl ester used in this exanple
mas prepared usi ng the procedure described by Al m et

d "N Substituted 3-Arylpyrrolidines: Potent and
v@%?@@?ﬁdﬁ Li gands at the Serotonin | A ReceptRffFEP2005/010238
Bi oorgani ¢ and Medicinal 15 €heémistry Letters, 9(10),
1999, 1379-1384. To a s ensi of sodlun1hydr|de
("G"‘%ﬂ WWEWW%% tﬁﬂ agiHEr The grpgmic frgptign pvass
rARethed tw&e Ritils0 ITEIR yi1 fkﬁ)ﬂmgeh eltondSand @ edwiBO5( inD B S€ed

7- | | -3 di d
BB o patea g b orenic SO s Flsn oAb SR agles and

ViaScenshted fretheat Teerodegmpdrca vay muifed bl Oashichithesography (2% -
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it eG4 1 RpR f,&%g ggge 17 PEIRY it AL T
d@d@@e@lfgquﬂ:r%(é Wltmohélaci-v%ﬁ dndikydrp@H- bsasofﬁe!é@@ame asa
t2d 82Gud.Qv4 & UK. The reaction mixture was then
poured into 100 ni” WD 2006/ 037481 PCT/ EP2005/ 010238
-66 WPer, and extracted three times with 50 nL ethyl
acet gtBenzebRailPrganbErdliRe Bivi Mmbihgdroviab Bago vl 6@kt h
50 nL 10% aq. drogen chloride and once with 50 nL
sat ur at ed g&grun1b|Q§rbonate %@F organlc -xéktlon

e

war s the@r di um suI and

in vacua pr duct map DYy |en fI

chr omat ogr J 5@6nethqp VE?wﬂICh For met R neN
to give O. 127

benzenesulfonyl 4 (I b nz rrolldln 3- yI) 3, 4- dlhy
dr o- 2H benzo[ 1, 4] oxazi red oil. M5 474 (M

ACN)+. Step 2
7- Bervzinnesickilfonylt4-41-pyaaybpiraolinhi3 3yl )- B4-4ihgidoyzH-0- 2H- be

B AR 38 o AR 15 B Qhnot o i
7soBsionevaeaddet ony Aask.contaiping 3 mppf 1% pilliidigoy thar@ald fflowed by

hy gfops @&%ﬂl&ﬁé—a&i ONRZdy f16m (ks ;&ée@wmﬂ SgeiT¥Rt dndWeiPring was

di ssol ved i et hanol__and th ﬁﬁilon was
atpaEguedfonZs %&%ﬁt‘ At 5?@@%?1@%&& *s%eﬁpv HUF R g filtered
cthesuphatlite, i filowedohyentrated (o paud tindtheebsalting celid gurified by flash

3600 TG 2 ¥BL A NRBEP RIS (OB B Al nyt-o-

reing wa
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—s—&1-3,4—'d-ihydro—.2H—benzo[1 ,»4]Joxazine hydrochloride as a tan solid. MS: 345
(M+H)", mp: 122.8-127.6°C.



15 continued for 24 hours under 1 atm of hydrogen

gas. The reaction mxture was filtered through

celite, the filtrate concentrated in vacua, and the
resulting solid purified by flash (6:0.4: 0.04 of
VERPIO/937481VeOH @ NI - 140H) to give 45 ng of  PCI/EP2005/010238
7- benzenesul f onyl - 4- - 67 -

pyrrolidin-3-yl -3, 4-di hydro- 2H benzo[ 1, 4] oxazi ne as

free base. This solid was dléé%b}ée@ in 1 nL nethanol

and conbi ned W|th 0.5 m_ of anol | c h dr ogen
chl ori de apeleR4gBESRA0NHE 3 5 4-dihydro-2H-

concentr at ed |n vacuo al’b@nﬁﬂbﬂﬁﬁgﬁﬁ;%to a vacuum of

0.3 Tarr urs.to a whi ch .
Cr it ol g la#rﬁ/ﬁ’“@{&werf Grge/ut according to

aﬁnh@roceﬂmymmgmtﬁaﬂenefneduced pr essure 25 ng (0.07
mol, 25% - of 7 benzenesul f onyl -

pyrtol i di n- 3 ylf 3, 4- %thydro Ziojg bpnzo[l 4] oxaznge oM
hydr ochl g 3 ( I 0
122. 8- 12 6/ 0374|8dcﬁgZT/ EPZOOSIB/@Q
Exanpl e 13 Cl , Pyridine N

7- Benzenesul f onyl - 2, 2 d| me¥fi i - 4- pi peridin-4-y1-3, 4- HC CH,
di hydro- 2H benzoll, 41oxazi ne~ The synthetic

procedures described in this Exanple were carried out
according to 5 the process shovvn in Scheme Q O0O0oO0

Br

OS OHd Step 1 SOHOHZE CH3 | /| //Br /(NHZBrOQ

Pyri di n@eﬂHC@gﬁ ﬁfﬁ*m OStex®) St e ch,
'O CH3 cﬁ@% %?ﬁ 1: :l :14
H O , SCHSl

,} >4 CU = OO

0,0 '
Step 6 Vs o. ,CH, Step 7
. on CH3
1. NaBH 3 1
2. H,, PA?C N o )LO CH,C)
2. Di-t-butyl carbonate :
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S NBr NN CH3 OOH p O3 1.SNaBH - S 11 OCCH,
H3 1. Step 7 SNCH2 H2, Pd.CI / I. /INc~O CHzCl 6
2. Di-t-butyl carbonate 6 N H CH3 WO 2006/ 037481
PCT/ EP2005/ 010238 -68 SCHEME Q Step 1

WR BEHPE R s ul f onyl - 2, 2- di net hyl - 4H benzo [ 1,YAI/EP2005/010238

oxazi n- 3-one OOOO~~SO—|S§&p 1S~ O™HHCCH ' /
N~/Br NH2 Cl°, Pyridine HJ~ Br H3C CH3 0 5 To a
soI uti on of 2-ani no-5-benzedeHEMERyYI - phenol (1.06
g% g mol) in 8 nL ethyl acetate was added
yr| [ (O 3f45m_ 4.26 Tml) Th4 sol uti on was
@FLIOA ARaCAWR- D1 e 2 A AL AN
6 47 mmol ) was added dropvm se
cont igput ed f okted thours. The
+h—50—+r—to—et

cool éd8
(0.553 m,
stirri

m xt k Was ted W hyl @
washeld wit h 10% &qg%’scbhydrogen ot i
T

mL saturated aqué%hs s i Bygitibonat e, 50 nL H
water, then 50 nL brine organi ¢ phase was drie
over sodium sul fate and concentrated in vacuo to

yi el d 5- benzenesul f onyl - 2- ( 2-

bro nﬂ?o%-sbhtnby lof pampyd-aubemepespifendiphawl 6.@rgide26antnol) in 8 mL

V\éf{l}%ﬁ ch\l\age was a%gecfj ;_Iayrn%%el (ﬁ 34§] thhE 26 m%olpwf'hggolﬂtgrp ‘was cooled 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% aqucous 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-propylaminc)-phenol as a crude oil, which was used directly in the

following step.

Step2
7-Benzenesulfonvl-2,2-dimethvl-4H-benzo{1,4]oxazin-3-one

\\ "I

o =

HC CH

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)".

4 H:C CHy
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1,41 oxazin-3-one C-O5 OO0O0OH Ste 2 SH | / NXBr
K2C8 N O CH3 H HCxCH3 H The crude

5- benzenesul f onyl - 2- ( 2- br ono- 2- net hyl - pr opyl am no) - ph
WA3H0603d . step 1 was dissolved in 10 mL DVPCIAP2005/010238
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Stirrﬁ%—for 2 hours, then cooled to roomtenperature

and ppuBeaskn@fonst 00-Grfelhyl. 68 dify kB0 HenA0Y0 AGUSOUS
hydrogen chloride. The resulti'ng soli ered

and dri ed Quogder vacuumfor 18 hours to gi v@\,,CD 570 g

(1.79 Step 3
7- benz’.ﬁm cﬂ”met o 3J<CH
one 316 WWFH) 5 WD 20%/55‘827481

PCT/ EP2005/ 010238 H69- Step 3 7-Benzenesul fonvl -
2 di rRtmlio ot bbb arAlt DENTRl Ak OKaE 7 510 %n%?o 570

75glgﬁ§m§h1nf18ﬁ@lr freshly. deﬁtlﬂed WF watEdoted 200°C, and borane-THF

1 bR ¢3.39-3E ofe RifBn i THF, e SE ove
rig&:y@ sti aJ eldMIJ';ﬁF vvgs %‘gglse%rzgog_?ﬁﬁdd gd;b%“m_o T2

b or ane- Bh’ﬁ gglution was wapmg{ torefuxgnd stinged fon1 hourT Behanolic
5] hﬁfi)m'(ﬂh)onda{;é At o6 Nokbmmm,smmarwaz themamgéﬁﬁepva;&%gd the
r | ux and stirre

geri 1&%%}%&%%{ réﬁﬁx@?&qﬁ%&%né&o&h r@é:u?rbfmmguréﬁvagcqqled to
s G festperaurg st 3ddadito 4 mem:a@ﬁ i ol eqalm&ﬁ aﬁétﬁkehh@ 10% aqueous
r &ﬁﬁlﬁdl@fha%ﬁatp epd G uf ca[*lﬁjfnla%ag Qédea G.nélqg ?éxe aqueous phase

m xtuyre was cool ed

0]
! BSSRBY o T RSBt s SEPATIE GO il wataChnd 50
ebiipd, deiekorat ediing saﬁ%aaqusm@uaﬁ@m Mmobrk&%ﬁﬁ[}% cPude oil was

iy anbonat e til the
%f;m By B ARSI [ 5% SRe s lxamiyiep svas20 me
ot @@m%a@hlé@w,ﬂkdlﬁa@thﬂj Ml eyl o2 kT bakk oL 4] o422 s a white

gdnaﬂ:rqugr_o,g@gq%g[m sul fate and concentrated in vacua.
e resulting crude oil was purified by flash

chromat ography (10 to 45% ethyl acetate in hexanes)

to giStep $20 ng 15 (949% of

7- be n I 2-di et hyl - 3, 4-di hydr o- 2H benzo[ 1
,4]0 ﬁ %§nesul% v"‘ Wiked 1dmd-vi-3 4 dibvdeoP H-benzo 1g.loxazme

0\/,:0 /74
s o. ,CH, Step 4 s O
OO g L U
ﬁ 7N Br N
/ .
o
N

A mixture of 7-benzenesulfonyl-z,z~dimethy1—3,4-dihydro—2H-benzo[1,4]oxazine
(0.257 g., 0.847 mmol) and 4-bromopyridininm 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 z;n 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. Theresulting crude oil was purified by flash chromatography (3% methanol in
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Step 4 7-Benzenesul fonvl -22-di et hv
o0 OOecrt3, St \ a

di hydro 2H benzo[ 14] oxazine o
a517 HN~Br 20 N A mixture of
7- benzenesul f onyl - 2, 2- di et hyl - 3, 4- di hydr o- 2H- benzo[ 1
WO08KB748he (0. 257 g., 0.847 nmol) and PCT/EP2005/$10238
4 br onmopyri di ni um chl ori de (0/0658 g., 3.388 mmol ) was
heated without sol vent at 185C for 45 minutes.
dichbromethmie) tagiee KasngGétod af T- benzmﬂfq%%ﬂm@hé-4-Pmdm -4-

SH8 e &n%nq Sbline RuEthanes:asd(MeRveRbl Akedidon c

obg !

vacua. resulting crude oil was dissolved in a
resdtydrashlotidgepltyg et hyl acetate and 50 mL water. The
aqueg@_:,l ayer was made strongly basic with 50 nL of

2N agueqQus pot assi car.b t nd th hases e
5 sepazée—&—eﬂﬁ%&sgi%;ﬁ—%% 293 Ery B0l M1 Soethyl-

wiytiinihR Igdidevat er and once with 50 nmL brine, dried
over sodium suI ate and concentr at ed |n yagua. The

resul ting cr &y 0|I S pur h"’
chr omat og g V\@ noI ét{ﬁ” dm; 200 48 ]]
PCT/ EP200 023 | chl gigret han 0 g| 16

g (54%
7 benzenesulfonyl 2, 2¢ 'rret hyl - 4- pyri di n-4-
y1- 3, 4-di hydro-2HDb nzo] , 4] oxazi ne as a foam : |
381 ( M+H) +, rrp 112. 0. 4C (as hydrochl ori de N+ -

salt). Step 55 4-(7- Benzenesulfonvl 2
2- di met hyl - 2, 3-di hydr o- benzol 1, 41oxazi n- 4-yD- | - net it

- Py rigH iluih bﬂﬂlbéﬁzeﬁesﬁf&yﬁp,z%ﬁwdﬂyl%ﬂndm -641-1,461hyNro-2H-

I
gl Tirserine QY 220 2Rl P g ppiopileary st peipodide
10 y(riss 3, baskmprbl) [T salivien . réBkedyfor 10 migmesroolelt to #0°C and
61%%0%@? d)fyigx&ﬂ bee @ﬂ&i& AARL Byl ekl.@ﬁ’ﬂg@gluugg was stlrred at

solutlon was refl uxed %
1@3 “Giforsme §ous; evsiceniratest ingEHarPd spRiedH to B Sarupe of §:5ferg for 10

n%mmgesgé %Jtvm th }@@@—(M@@nesﬁﬂ&xyl—@&%%bﬂitﬁ %pampmn was
stirred.a or concent rat ed.in
ahﬁmgﬁ}ﬁﬁl%?@f@oéﬂlanvﬁ@wﬁ? pigiadie 3 p slpssy veligw opf i 3gg. M
1510 gistep®37 ny. of _ _

4-(7- Pﬁenz%ﬂ]eestcﬂlf' Jvﬂggﬁldix%elﬁidgtl—Fﬁh@ﬂﬂ-gi’péicﬁﬁ-wr-ﬂl-djhvdm—z}l-

henzo[1,4]loxazine

0.0
s o Step6
sasel-doaser
N 2. H2 PA?C
g
“ .
N

i
|
CH, CH,

A solution of 4—(7—benzenesu1fony1—2,2—dimethyl—.’l,?y—dilwdro—benio[1,4]0xazin«4—
20 yi)-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
25 phase was washed twice with 50 mL ethyl acetate, and the combined organic phase was
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benzo[ 1, 4] oxazi n-4-yl)-1-net hyl - pyridi niumiodi de as
a gl assy yell ow oi I. M5: 395, M+. 15 Step 6
7- Benzenesul fonvl -

\gogfl | -4-(1- mathyl pi peridin-4-yl)- 34d|h dr o- 2H

eRZ0[ L, 4l oxazine OS OO O O Step6 \S r \F 5/0}0238
(/) 1. NaBH3 CH3 N 2. H2,-PMC NN ~-N' CH3 CH3
A ;SO
0 ?‘% g, S04y b @iy Biyroneentrated i vacye ©2Iv3 18T Mg dife-yolbrv Ham.
[ ﬂ’hﬁ]fmwnﬁéboﬂ&l 30l 20-riE ekl lan@Ydded| thIEUtﬁg | BE 58 dispersion of

aPailuturstottoodilimsdbi G GBied B G i
mivith)byilregarogarhndnetingamedd ant pO@sure 65 prsﬁfaaa muwasle reaction
S mﬂl%ivétﬁllglgd ftlﬁ[)néx J&ﬁf#hgbnc&n? RedS; 'w.gc;; peurﬁg by ﬁas‘i\s

at. room nper at u e reaction mxoe

C SheETHBEARGR (|- hE o CaMF ARSI GElte gxmgudmgj@awe of7d
Waenadh &880 2Idimantl K| UkRagl piflfh 448 AR 0u
eghr%%l lgﬁet ate. The org‘ggl 5 phgse vvas washed

t ﬁ{azglfﬂ% g QP 401 (¥ combi ned organl c
phasestgmé WO 2006/ 037481 PCT/ EP2005/ 010238 -71 dried
O\éer $.Qdiu s rr;lgthclogcentr
187 ; TS Toar-we G
29@&@1@@@@1@ and added to 25 ng. of a 5% di sperS| on
of pall adl um netal on charcoal suspended in g L
et hanol . 'I%e, suspen5| on was purged with_hydrogen 98S cn,

and myj ed-at_Brebsure 6fepss psi 48 DS - CH
The re H Xt uje“tlas TiTEereda™t hripug g 3
gt ed IM

concent 0 and puriflie flash N
:OVS@V

chr ot ogr aphy (12. 1 0 1 NHACH) to g|v
114 nmg (63% of 7
benzenesul f onyl - i met hy1 2 *b(“fcﬁ@??ﬂﬁ pi peri di

yl) -3, 4-di hydro 2H-, benzo[ 1, 4] oxazi ne as a dear oilH

M5: 401 (MH)'. St€P.7 10 7 Benzenesul fony 2

2-di . - 4- ridi ydro

benz ('}F% % on 0{? h%gz%eﬁ?foylﬂ 2,2 ﬁl tgyi—ti-( 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 vacoum of 0.5 Torr was
applied for 30 minutes. The resulting residue was dissolved in 35 mL THF, to which was
added di-fert-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 ?-benzenesulfony}~2,2-dimeth}d%—piperidinﬁé—yl—B,4—djhfdro~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
m 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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CH \ SOl \ OCHs \ SOC~i; N’
carbonate NDON 1 H CH3 A solution
7 benzenesulfonyl 2, 2-di met hyl - 4- (1-
4 dlhydro 2H benzo[ 1, 4] oxazi

v Yot

0C and a- chloroethyl chl or of of2rat e (
mol ) was added dropwi se with stlrn
The reaction m xt urleompesitonflon me

~

2. D-t-butyl
of

nmet hyl - pi peri di n-

ine (0.119
in 3 nL dichloroethane was 15 @831“86““?’81"238

0.033 nL, 0.312
ng over 1 mnute.
gtiepur s,

MCEL ¢$§%$(I rvacuo, and the T esi
a

20 nL nol and refluxed for 1

dio pfWed TN

ur___The reactian

n1xtdw@ﬂmm5&ﬁ9ﬁcentrated in vacua an

d a 8&%um of 0.5

Ton asedpptted—for—30—mnures- The
residue was dissolved in 35 nml_THE,

FesSHo&EHITY

ta which was 20

addeM&gpestmstBﬂb@FFyl di carbonate (0.06p

g. 0% 300 mmol )

Mot heTeaction rriXture Was Stirre

roomtenperature. Eéncg%(:t [ ?f;él

conc &R gredienfsigre pixe
CAQ BB
afford
7- benzenesul f onyl -

I hydr o- 2H benzo[ 1

297 ’10/1 f'\

ipfogap

087 ¢ (75@@ of
2-di met hyl -

k] DO R

4 p'D

...l.‘

m Xt ur

g for 72 hours at

was .t hen
£qniping about 100 mg

@%&ﬂ@ﬁWM£4§ﬁéﬂﬂﬂﬂﬁat@ﬁ@ﬂﬂhﬁhﬁd@:hexanes) to

er|d|n 4-yl -3, 4 d

J07T - = =-296—3C(=as h rochtoride 25
' Ingre it \ yu 0 .
Exanpl’e %ﬂl Fornulatlons Phar maceuti tal preparations
ffor dhhmmegymby vari ous routes are fprnulZ0&d as
ng—Tabtes—“Active g edient™
S1UIIN eal .
c%?Ve cofpound” as used in the Tables —means one
or rrﬁressgaﬁmtlhee@dmunds of Fornmul a 3¢

LUUOI OJ. I"\./II EI‘LUUOI UJ.ULJO Ié

J
O al dh1n|strat|on L.naredi ent

v()llp()ﬂgod’ o for

%wt Iwl ACtive

i ngr éﬂdPe(aply@oylmolLd‘a@ﬁ ose 79.5% Mag

hesi W%t ear at e

0 5% The Tngredients—are mxed and d
capsul es contai ni ng about 100 ea

woul dFhspesrestienieprecombipgdand gt

1:33%@3@@ solvent s

spensed TTtO
ch; one capsul e
u&pas methanol

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

compound) with an appropriate tablet machine.




5 Conposition for O al

wt/wt. Active ingredient 20.0%

0.5% Crosscarnellose sodium 2. 0%
ol yvin

WO T

met hanol .

conpound) wth an &ppmpep

Adm ni stration

I ngredi ent %

Magnesi um st ear at e
Lact ose 76. 5%
| pyrrolidine) LO% The ingredients are
and granul ated using a sol vent sucKCEEP2005/010238
The formul ati on i-3t-hen dried and forned
into tablets (containing about 20 rrg of actlve

PVP

i o
WO

ﬁﬂﬁW =73~
O al mnistration lngredient Amp

,unpoi![r

OIHH{I IUI
nt Acfive

corrp"mnimdccln@@d Fumaric acid 0.5 g

Sodi Lhﬁ&hl oride

tuyt pcu aben— 015 g~ Propyt
Gran i teé1 suga

par 0057
%.solutfon) 12. 85

255 g Sorbitol (7
g \f@églmdﬁo(i&fanderblH C.) 1.0 g
III

Fl avérd &g 0- 035

b yledé_l[lﬁnuong Dstitted—wat
The 1ng I ent

s are.mxed to forma

. 015 P 10—
suspension for

or al Prapylipaiaben at i on. 5 Parenteral Fa

r mul 95

tTTgTEM] E‘Idted"éﬁgﬁ W ActTve Tngredi
Chloride gs t0 make isotonic \ter

ent G523 Soditm
for injection 100

n  THebisd(78% selpgeddi ent i s di ssol ve

d inl&8p8rtion of

TTe PEhEh K OVandBWoarts on. A 10g
Flavoring 0:035ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 025¢g

Sodium Chloride gs to make isotonic
Water for injection 100 m}

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./wi.
Active in’grédient 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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sufficient quantity of sodiumchloride is then added
wWth stirring to nake the solution isotonic. The
solution is nade up to weight with the renai nder of
the water for injection, 1o filtered through a

WE?"B’ﬂ H¥nbrane filter and packaged under st%ﬁ“FPéo"S’“lm’s
condi tions. Suppository Fornétation Ingredient %

wt/wt Active ingredient 1.0%_ Polyethylene glycol
1000 74.5% Pol yet hyl ene I@%@eﬁﬂ@@%4 5% The

T aHLEBkSsar € el ted "Toget her and i Xelg@amsa St eam
ath, and poured into. nolds containing 2 5 g total

hei gh‘tctwmnzmeﬂosmsl PCTI EP2005/ 010235 9274 Topi cal

orm.gpgﬁg@n fmgredients - grans ACii vé gonpound

Span 60 2 Tween 60 2 Monerall oil 5
Petrdﬁmeeﬁﬁ)lo Met hyl paraben 0. 15 Pr(‘)pyiZ par aben

005 MBRATLRUT Y at ed hydioxy ani sol e) 0. 03 Vater

N.s. 100 Al of. the Ingrarh ehts—except—\ re
Fonbi 91288 heated to about 60C witf sti‘?rlng A

sufflm:@ﬁ]t agbent 1 Ty of water at aboutf 60Cois then

hdded \th L gorous Qflrrlhg 5 to equlsify-the

L= A

ngr SIPBAPEb8hd wat er then added q. 3. ab8i? 100 g.

saIB@ar(wyiEgﬁmﬂraky@ﬁmeSeveral agqugous 80spensi ons

! b H-RG fromabout- 0 025 05 per capt—aeti \lo
(YA a P
COMpo are prepared as nasal spray |{f or miifatl ons.

e formul ations optionall y contain inactive

i ngreds ent s. su S | i
c elgl uIIQf(l) Séﬁw in Gg%ffr%%l%xc%?ar Ak X, ne%ﬂ?n?]ﬂlfﬁng%e%?& @ a'bblﬁ%() C with
dekringsé suffinidnttquantity kEwatpdyad pbq;.ﬁ |6@°,q is tl‘g:@mddqdwﬁgnm(;hmng

b
t 91 @%&gghvggmmg A}ﬁ%kermd&pa Bubaled 106 gy g}ag aIeI y

a nasal sgrai rretered punp
del i veri ng about 50-100 2 038 or nul at i on

per agdvbil d@BousAudp¥iidialcontaining 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 ceflulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust
pH. The nasal spray formulations rmay be delivered via a nasal spray metered pump
typically deliveﬁng about 50-100 microliters of formulation per actuation. A typical
dosing schedule is 2-4 sprays every 4-12 hours.

Example 15
Radiolieand binding studies

This example illustrates in vitro radlohgand binding studies of compound of
formula L

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of 5-HTs ligand affinity were made by competing for
binding of PH]LSD in cell membranes derived from HEK293 cells stably expressing
recombinant human 5-HTs receptor. Duplicate determinations of 5-HT4 ligand affinity
were made by competing for binding of [°H]Ketanserin (3-(2-(4-(4-
fluorobenzoyl)piperidinol)ethyl)-2,4(1H,3H)-quinazolinedione} in cell membranes
derived from CHO-K1 cells stably expressing recombinant human 5-HT,, receptor.
Membranes were prepared from HEK 293 cell lines by the method described by Monsma
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Vol . g Qt)des ngzuﬁx%g [@%%@)or mﬁ(eftdiﬁéﬂrgwlcd}lﬂietmg ligand, and
escrib

Ilnes Bon aus

e
pnamhﬁeewereawbi%{n@ sing BfatEib@Ié)fOI v e’%gT HatfPontge or 60
afnfd. B 52\7(: &for 5HEL,R), Filléed £06Patitard 6FIB piﬁéﬁpmmakddoﬁm 0.3% PEI)

wer e S buffer co

B g So RSl tog by e EYL 36 i Hgdeic
7Bt [3B]7L3D o1 [NH EKe2BBeriri were Idmtesmmﬁéwadlowﬁmn‘épemmute
e&tnll \! Ecgqrjl nity at the 5-HT2A receptor all

det &t i re made, in assay buffer containing
5o m@xsgimgwmf [ IleﬁMoaé E0Kistagsegiai fpm the bindingetes was gpantified

ToftBhg SéncEntrdddnBikBfly MLl 4%ﬂmﬂe@ﬁﬁfgisﬂ¢'lequ}iﬁﬂruﬁe
Assay Fubes cont ai ni ng [ 3H] D or [ 3H] Ket anseji n (5

nM, conpeting I, qeémd,ban t 0 neBbeanmsaer e
i ncubated in a s -WililogltighaifaeiCsg gt 37 C
(for 5-HT6) or 60 mn. at ]2 (for 5-HT2A), filtered

ont o Pk Hiltiis 618l glope, dkgapdi is thormhenntmtiorhoforws g rydioligand

tinmesin.ice col Tri s- }—%‘ESDor
[ Bdiokizeath e PO PBGOER IR s he g R e BEaRE the
pPe é&h&estSI ng Packard TopCount. 15 Di spl acenent

of [3 LS erin fromth din
o ok RS BRSSP 0 B
t fovmdde pasmeér ~HIF6 gitsgardste qlicatexmple thavdinpgund bhggtnwﬂfonyi-

Bq—aﬁfpen%?@—yl-g,tﬂdﬂ]‘}%mbhl gm%[ 191%[&&@9;&18&& o] okgﬁgommately :
9.98 for the 5-HT6 receptor, and a pKi of approximately 8.09 for the 5-HT2A receptor.
Example 16

U §1|1c[]&5;;als %Céﬁﬁ&gtrgéory\ﬁ{ rlldﬁl?g',akxd Eﬁ:‘%dﬁ%ﬁgﬁﬁﬁ ﬁﬁgdm'\’yﬁs‘-ﬂﬁﬁﬁc Binding of

‘Cognition Enhancement
The cognition-enhancing properties of compounds of the invention may be in a

model of animal cognition: the object recognition task model. 4-month-old male Wistar
rats {Charles River, The Netherlands) were used. Compounds were prepared daily and
dissolved in physiolégiéal saline and tested at three doses. Administration was always
given i.p. (injection volume 1 ml/kg) 60 minutes before T1. Scopolamine hydrobromide
was injected 30 minutes after compound injection. Two equal testing groups were made
of 24 rats and were tested by two experimmenters. The testing order of doses was |
determined randomly. The experiments were performed using a double blind protocol.
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where Hill is the Hill slope, [ligand] is the
concentration of conpeting radioligand and I1C50 is
the concentration of radioligand producing
hal f - naxi mal specific binding of 20 radioligand. The
WO 878! bi ndi ng wi ndow i s the difference b& y@g%qeqjq*gzss
Bmax and the basal paranete”§- Using the procedures

of this Exanple, conpounds of Fornula | were tested
Alots Poghigatedonse v caeh fepecandifg:- e 25isH; rstognitipp fest was

EXRTRe8 as cIeQ&Lb‘EQHP R ed; ReDzRERE., 11988/ |A-new one-trial test for

4- d 3, 4- di.hyd - by pi
ehpBoieEca SRIe Bf mBAIR i o580 s Bebit SRR B a7

teceptor, and a pKi of approxinmately 8.09 for the
5- HT2A receptor. Exanple 16 Cogniti on Enhancenent
The @@@a&hm@na&mhamopmgﬁﬁtupéﬁuﬂﬁﬁvmble%WWQUMGEE@Wﬂﬁc.
?Iﬁgo&lgx\ér?@ %}Ix 2dbe, TRYR! ?lcf 2 u@nd&rﬁ%gg b‘y Qfos@srﬂﬂﬁﬁ Ln 8Q9RIhd: 9itious

recognitfion ta 4-nmont h-ol d nal e
w@gesrmam mealtesn@ entyalends rp@wsubsm’étemth@w dﬁ%§§'g i dhe

lﬂ%@ >iriCRRREAHAAS B h FernB bR PRAdi R Jn)(n)aﬂﬁadl(ﬁtzﬁﬁ)ﬁ& M@fibd Made to

hys ologlcal saline and tested at three d

Aghet APSTFET WA RS Pt OB §f matiey, |Pﬁ‘j’°§%§tl?’-“8f~?33 step or
\lt@bdgl tBthd objedtid }pififant sopeas tixgiredent iiventiSo oAb buhinmedifications

dr ob d
e aerietio byt Bk Ropekffs des e AR L 0 °Er 20

rats and were tested by tmo experlnenters. The
testing order of doses was 35 determ ned randomy.
The experinents were perfornmed using a double blind
protocol. WO 2006/ 037481 PCT/ EP2005/ 010238 -76 Al
rats were treated once with each dose condition. The
obj ect recognition test was perfornmed as descri bed
by Ennaceur, A., Delacour, J., 1988, A new one-tri al
test for neurobiological studies of nenory in rats.
1. Behavioral data.- Behav. Brain Res. 31, 47- 59. 5
VWil e the present invention has been described with
reference to the specific enbodinents thereof, it
shoul d be underst.ood by those skilled in the art that
vari ous changes nay be made and equi val ents nmay be
substituted without departing fromthe true spirit
and scope of the invention. In addition, many

nodi fications may be nade to adapt a partlcular
situation, material, conposition of matter, process,
process step or 10 steps to the objective spirit and
scope of the present invention. Al such

nodi fications are intended to be within the scope of
the cl ai ns appended hereto. WO 2006/ 037481

PCT/ EP2005/ 010238 - 77
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Caims 1. A conpound of the formulal: RmOR2 Y
OAS *R3 Ark NIX 14 R 5 or a pharnaceutically
acceptable salt thereof, wherein: Ar is aryl; Xis

- - C=O Y is 0 or NR wherein R is hydrogen or
wef i

; O kis | or 2; misfromOto3; each RCTE20050106238
i ndependently hal o, al kyl, haf%al kyl, heteroal kyl,
al koxy, cyano, - S(Oq Rb,-C(=0 -NR Rd, - SQ2
NRR,-N(R)-C(=O-R or-C(£#m% where qis fromoO
to 2, R, R, Rd and R each independently is
hydrogen or aIkyI and s _hyd 15 al kyl,
al koxy ok hydr o f f‘étﬁ'k‘:‘lli? ndependently i's
hydr ogen or al kyI or R2 and,-\Rﬁ toget her with the
carbon atomto which they arf tachegzmay form a
car bocyclic ring of f@ur”t » ers;, R f XZP
N R8 SRa R4|sagroup i 2%Z|sabond
-(C=0 -, or -SO2-; nA,s’fro ~ 4, pXs 0 or 1; RS and
R6 each |ndependently 'S hydrogenNor al kyl; and R7
and R8 each i ndependently is hydrggen alJ kyl ,
-(C=NRe9)-NR'R , or =

ora pharmaceuhca]ly acceptable salt thereof,

wherein:
Ar is aryl;
Xis-CH,-or C=0; 7
Y is O or NR® wherein R* is hydrogen or alkyl;
kislor2;
m is from 0 to 3;

: each R'is independently halo, alkyl, haloalkyl, heteroalkyl, alkbxy, cyano, —
$(0)¢R?, ~C(=0)}-NRR%, —S0,-NRRY, “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 allkyl, and R is hydrogen,
alkyl, alkoxy or hydroxy;

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;

R* is a group of formula ;

Zisabond, {C=0)-, or -S0,-;

nis from 0 to 4;

pisQor;

R’ and R® each independently is hydrogen or alkyl; and

R’ and R® each independently is hydrogen, alkyl, -(C=NRE)-NR"R!, or -
(CH,),-NR"R’ wherein R%, R® and R each independently is bydrogen or alkyl, oxr 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.



25 (CH2)2-NR'R" wherein Rs, Rh and R each

i ndependently is hydrogen or alkyl, or R and R8
together with the nitrogen to which they are attached
may forma four, five or six- nenbered ring that

- WELPPERABy i ncl udes an additional het er oat oRCIEFRRISALH238
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fromO Nand S, or one of R&-and R6 together with
one of R and R8 together with the atons to which
they are attached may forma ring of four to six
menbers. O 481 1PGRLERACDS/ 010238 -78 2. The
corrp%’undﬂ}(;é‘fgoc%g‘%n 1, V\hefglﬁn k 1s 1. 3. The conpound
of claim2, wherein Xis -CH2-. 5 4. The conpound of

cl ai §) 3, TiNRLBIONn&Rer A4 RAnakem xdepgen. 5. The

conmpound of claim3, wherein Yis O 10 6. The
conpound of claimb5, wherein Ar is aryl. 7. The
conpauNdried cordpaiil 6 dMheY, @hireA R d @) bietigdiogyil.
substituted phenyl. 8. The conpound of claimb5,
wherein Zis -C(=0)-. 15 9. The conpound of clai m 8,
wher 8i n Thd ®nfpoand ofxliis: Dwhi@in Yhé.conpound of claim
9, wherein R7 is hydrogen and e is -(C=NRa)- NR Rf.
20 11. The conpound of claim9, wherein R7 is

hydr 6genThnerRuid of d@ppD, ¥bRRRRY: isayR.  The conpound
of claim8, wherein nis 0 and pis 1. 25 13. The
compound of claim12, wherein RS and R6_are hydrogen.
14. The Ebnpsoneyndpf drig Gwhsreinfey ap et gt chphepyL.
i ndependently is hydrogen or alkyl. 30 15. The

conpound, of claim, 12 wherein.opge of and R6 and
one &f R %\fflﬂnﬂ%‘ndﬁg‘&%‘frhil”&ﬁeﬂrhgﬁ"g{(é is to whi ch
they are attached forma ring of four to six nmenbers.
16. The ound af -Gl .ai , - 8 48 1 and pis
1. 33" 17%%“&‘%"%85%8‘%‘0% ““!ci’feée:{@nﬁ%?,&ﬁﬂ’e%i n R$ and R6
are hydrogen. WO 2006/ 037481 PCTI EP2005/ 010238 -79

18. The ¢RIPAHNANATor Ohal MwhbreiVRBS &) dkofPn AARE RS-(€aRRY)-
|£g%pendently s hydrogen or al kyl.

11. The compound of claim 9, wherein R’ is hydrogen and R® is ~(CH,),-NRER",

12. The compound of ¢laim 8, whereinnis0 and pis 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 nis1 and pis 1.

17. The compound of claim 16, wherein R’ and R® are hydrogen.
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19. The conmpound of claim 18, wherein one of R5 and

R6 and of R7 and R$ 5 together with the atons to

which they are attached forma ring of four to six
20. ' The compound of claim 19, wherein one

menber s.
VO? 2939 R6 and of R and R8 together withPGIAEP2005/010238

atons to which they are attaeh2d form an i m dazolinyl
ring. 10 21. The compound of claim5, wherein Z is a
bond.1822Thedeenroung ofiddmol7, wheicin ¥ and R eachiimdependsnty is
q@gn%k§o 23. The conpound of claim 22, wherein one
of RS and and of R7 and R8 15 together with the

atons to which they are attached forma ring of four

to sips, ”?H@&jﬁﬁpounaﬁf d;iﬁﬁlﬁ}%ﬁ&‘ém&ffl{éiﬂ K Ad of R7 and R®

wherein n js | and p.is 1. 25. The conpound of claim
opgetty gy the ems iRt g "}F}éawa?ﬂﬁg Tm HANGR fovg{g six members.
compound of claim25, wherein R and Rs each

i ndepgndeptly is . hydr.o r_al kyl ..,27...Jhe ;conpo

of ol miBatomgripd h ARERE el op® eGP a RPN
Rbg@bertvatyehdrompia whiththep trermstached fdvincdn iidgzolnydring.
attached forma ring of four to six nenbers. 28. The
conpound _of claim 27, wherein one of R5 and R6 and of

R7 ard- Réhe ¢asepomnd of dpiehs.(herein disa hagdwhi ch they are
attached forman imdazolinyl ring. 30 29. The

compaund, of claim.2l, wherein nis 2 dpis 1. 30.
The %mgﬁﬁwwueﬁéz%ﬂ?lﬁg%hmw RSRSTRI RS ar o
hydrogen. 31. The conpound of claim 25, wherein Wand

2006/ 357 J1C A ERSEHRED T I8 o 1 15, SHE SR RBBLY

_ ofogetheriwith2lis atodne taewinicintlieg a® attachep forgn 41inBaE fodihte six members.

conmpound of claim 32, wherein R5 and R6 are hydrogen.
5 34. The conpound of claim 33, wherein Wand R8 each
i ndepdnd&ht fampasndief drigy eh where kisilandp is he conpound
of claiml1, wherein R4 is: am noal kyl ;

al I ryl am poal kyl ; . di al ky|l anmi noal kyl ;

" Go2ol 1R P Ran of MBS bR | 2n ges s
pyrrolidinyl; azetidinyl; to pyridinyl;

pi perjdi gyl al kyl: pyrrolidinyl al kyl . azeti.dinyl al kyl ;
B A ko s B S bt K amd i oo fents
dhedrégebanithdal kyl car bonyl ; i mi dazol i nyl al kyl car bonyl ;
i nudazol yl al kyl car bonyl ; am noal kyl am nocar bonyl ;

guani di nyl carbonyl ;  pi peridi nyl carbonyl ;
pyr r ot d'yfhy Ferap AL clabss & iery e A58 yid R and of R and R®
P}t WithaBE RORAY ko 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, wherein nis 2and p is 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.



pi peri di nyl al kyl carbonyl; pyrrolidinyl al kyl carbonyl ;
or azetidinyl al kyl carbonyl. 15 36. The conpound of
claim35, wherein R4 is: am noal kyl; al kyl am noal kyl ;

vﬂ*ﬂ'b%mﬁpunoalkyl inidazolinylalkyl;_ PCT/EP2005/610238

10

15

.20

(Y40 yIaIkyI pi peridinyl; g%yrrolldlnyl;
pyridi nyl; azetldlnylalkyl 'noalkylcarbonyl;

alkylan1noalkylca | car bonyl ;
|wndé%ofﬂﬁVPEWﬁyPéagﬁ%ﬁyp gﬁﬁ% ni ‘g ﬁocarbonyl;
guani di nyl car bonyl ; 20 plperldlnylcarbonyl

D SRR oS U DR,

of daim 36, wherein R4 is: 2 di nmet hyl am noet hyl ; 3-

dl rre1'3hyl ?%;? 0%9 2Ry loﬁd“imd%n%gw_nq{naﬂg ﬁ&@&xmdependenﬂy is
- amfoet AYT” ek ?an1nopropy

ﬂwﬂdgzmbnd&w? yl met hyl ; piperidin-4-yi;

2-imdazol -1 -yl -ethyl; azetidin 3-yl net hyl ;

pyrrolidin-3-yl; pyrldln

i m dadol The mpaved R} fsimn bé‘fbﬁﬂn RusArtnonivh alpiamynoatios

5d H}Qﬁb ﬂfﬂﬂk&@l@i}Mf}andazolylalkyl piperidinyl; pyrrolidinyl; azetidinyl;

h |
SRS HERAOr o R CaBER T s atadinviaivd prinoalylssoms
chﬂmﬁdnybdlqﬂ@dfmyh ﬁiaﬂﬁlahmqalkylcarbonyl nmdazohnylalkylcarbon)d,
| ;
SRk iR, ‘qﬁ%*‘lm“’géﬁ’% %‘éﬁ‘y‘?“hcar aﬁ*y
pPlperdlwlqarhbnylb ) ‘bopgl, ggtidin PR GUHAINY abeIb}ilsm

dmp%fi}]ql@dﬁﬁ;dn? I; pyrrblid! B%‘I‘Mrﬁﬁn’ﬂ7msaz Nzﬂhlﬁh‘carb&

N~R7'N'7 OONHONH O H\N H HN~NH
NR Z NH2Z RS OOONHOONH O RaiN~R7 NH Or NH

39 Hae qaamﬂp@hrmfofelam B3, WhevdheR bis:nnsadaliot alkpiativebalksl;

aﬁ(%e [ v 1m1déz%h8§lalk}llnk%11dz%¥ﬂaﬁcyl plpericllq n% pyrrolidinyl; pyridinyl;
azetidinylalkyl; aminoalkylcarbony}; alkylaminoalkylcarbonyl; dialkylaminoalkylcarbonyl;
imidazolinylalkylcarbony); aminoalkylaminocarbonyl; guanidinylcarbonyl;
piperidinylcarbonyl; pyrrolidinylcarboﬁyi; or azetidinylcarbonyl.
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15

ROR / NAAFmMN-Ra ROOR4 15 11la; Ilb; and m R,
R2, R3 and R4 are as recited in claim1l. WO

2006/ 037481 PCT/ EP2005/ 010238 -82 40. The conpound
of claim39, wherein R4 is: am noal kyl; :

WA 099/BM8hoal kyl ;  di al kyl ami noal kyl ; PCT/EP2005/010238

i m dazolinyl al kyl; imdazol yl&lkyl; piperidinyl;
pyrrolidinyl; azetidinyl; pyridinyl;
pi pesi.di mewahipyund g@dmma\.smhﬁ;exam&;st 2-dipeshylathimpbtayliar

glﬂaﬁtﬁlﬁ&atgﬂﬁl %gllp? 1+) ?%‘lnb%lbﬁfﬂ a%hwt&ﬂrﬁﬁ%ﬁammopmpyl
llrmddaiml-il ﬂmeétyky’i;@aﬁ@m g—ugl aﬁﬁ’lda@tﬂt‘%’ﬁ’*ﬁm%éﬂ%ﬁw
gﬁagl?cﬁia K, IHQIC@W ﬁﬁﬁholﬁ@ﬂhﬁﬂﬁkh&@ﬁﬁ@%hﬁh@nylcarbonyl 2-

o B

d%ﬁ%ﬂt&fb’&@wﬂh@iﬁdmmﬁm&@lwﬂbﬁw al kyl car bonyl

tidi n C
t&ﬁéng}o eﬂwca on m? et a y}aml ﬂc%rboﬁ;?ié%ﬁﬁ%nojf-yl Jaﬁ)omyl
q:ryﬁlokiyrl aiyl- tmhbrkwIp;parlmrda-zbtarh%YéIORyipmdm 4-Y1-CafbonY1
i m dzaol yl al kyl ; piperidinyl; pyrrolidinyl;

pyridinyl; azetidinylal kyI am poal kyl car bonyl
al kyPB&m Hoatdmmosadsbisim L lrekldeﬁq noal kyl car bonyl ;

i m dazol i nyl al kyl cay bonyl ; ,am noal kyl am nocar bonyl ;
guani di nyl'¢ar bonyl ; plperldlnylcarbonyl

pyrral i di n ar bonyl™, or aze{i nyI r bony .

The cpnpound {of clai m{41, wh r N R4 jis:

2- dj et hyl ami*npet hyl ; 8- di nfet amNQpr opyH-n .
4-Bi'met Ryl ani n 5ty 1= 2Jani noe hy1 § o/g a '
t hyl ;

3- et hyl am nopredpyl ; 8|/m\gla,zol in-2
pi peridin-4-yl; 2-inifiazolR1-yl -ethyl :
azeti di n- 3- ylnethyl pyrrolidin-3-yl; pyridin 4- yI

zolin-2 Inethyl rbonyl guanldln car bonyl ; 2-
am noet hyl am nocar bonyl ; j; j:
t hyl g#1 hget hyd€a on)d)
nyl ;

hyVam npet h)jl car bony] ; net hylgnhnomet hyI car bo

di metthyl amgaethyl ¢ L
2- am noet hyl am nocar bynyly "azeti diin-3 )ﬂ car bdnyl
pyrrol di n- 3-yl - car bonyt~ pi peri di M*8-yi - carbonyl ; or
pi peri di n-4-yl -carbonyl. WO 2006/ 037481

PCTI EP2005/ 010238 -83 43. The conpound of claim 39,

vvhe n Ris*H N Rg ~R Na Ry NJ ; ~~
NH o N O
;' or NH

s/ ~p
39. The compound of claim I, wherein said compound is of the formula Iia or

R") R
// hn . 0 R”
- j<R3
Ar\ :

N
// \\ L,
Ha R Iib; and

m, RY, R% R? and R? are as recited in daim 1.



RsSiNv~.NR7 N O ONH QI~ NHp H6 Z NN NHHNNH: NR7
NH2 RB O01 ONH HO Re/NR7 ; NHor NH 5 44, The
conmpound of claim1, wherein said corrpound i's of t he

[la or Illb: 0e (R, \'gl \ O(R N N
%5%9)?%441RAN PRs R PRS 7 RS NR6 | R I111F rreBa0doRbss

wherein: r is fromO to 4; 10-&ch R9 i ndependent!y

Sl Yo P, R o s
12Dfin @) kRRmidazolinglaBg) naa,umﬁrcﬁ Iﬁpe%r?mg{/ gﬁmgarl]ﬁ%razemnﬂ
ﬁ“ﬁkﬁla%ﬁﬁwwﬁﬁgggﬁgﬁﬁf i
alggBarbreyl; d?aﬂk]dndmﬂgkdcabwl m@datceﬁﬂmyiehﬁbﬁ?l
5 1 1m1d$§olM@cﬁQ:Q§ér9§ %M&Q%@n%lgﬁg%mﬁmrbonyl
piperidinylcarbonyl; pyrrolidinylcarbonyl; azetidinylcarbonyl; pyridinylcarbonyl;
piperidinylalkylcarbonyl; pyrrolidinylalkylcarbonyl; or azetidinylalkylcarbonyl.

41.  The compound of claim 40, wherein R* is: aminoalkyl; alkylaminoalkyl;

10 - dialkylaminoalkyl; imidazolinylalkyl; imidzaolylalkyl; piperidiny}; pyrrolidinyl; i)yridinyl;
azéﬁdinyialkyl; aminoalkylcarbonyl; alkylaminoalkylcarbonyl; dialkylaminoalkylcarbonyl;
imidazolinylalkylcarbonyl; aminoalkylaminocarbonyl; guanidinylcarbonyl;
piperidinylcarbonyl; pyrrolidinylcarbonyl; or azetidinylcarbonyl.

15 42. The compound of claim 41, wherein R* is: 2-dimethylaminoethyl; 3-
dimethylaminopropyl; 4-dimethylaminobutyl; 2-aminoethyl; 3-methylaminopropyl;
imidazolin-2-ylmethyl; piperidin-4-yl; 2-imidazol-1-yl-ethyl; azetidin-3-ylmethyl;
pyrrolidin-3-yl; pyridin-4-yl; imidazolin-2-ylmethylcarbonyl; guamdinylcarbonyl; 2-
aminoethylaminocarbonyl; 2-dimethylaminoethylcarbonyl; 2-

20 methylaminoethylcarbonyl; methylaminomethylcarbonyl;
dimethylaminomethylcarbonyl; 2-aminoethylaminocarbonyl; azetidin-3-yl-carbonyl;
pyrroldin-3-yl-carbonyl; piperidin-3-yl-carbonyl; or piperidin-4-yl-carbonyl.



-84 45. The conpound of claim44, whereinr is 0 or 1
and RO is hal o, alkyl, alkoxy or haloalkyl. 46. The
compound of claim, wherein said conmpound is of the
formula IVaor 51Vb: 0O (R ./ (R, S1 / N'" [/ S

W@ 200e5348ks | Rs )~ OR6 ~,p P ~~I 1T~P Rai REREP20b&E01R38
2iN R1 wherein: risfromOtag,. each RO

i ndependently is hal o, al kyl, haloal kyl, heteroal kyl,

al kox43- ApamompousiofS{ath 39, Ryherdi RO~ NR kR-,

-SO2_NRkRm -N(R) -C(=O -RP, or -C(=O-RP, where s is
fromO to R, R ea i nd ndent | y i
hyd en or~al kyl , [ hydr agen, al ko
or hyqroxy; and n, andyR8 ar
recited in claimil. i conmpownd of jcl ai m

I

whEreink is 0 W¥rr i b,a%w, Woxy Sor” -
hal oal kyl . 48. ghe conpgynd of clmﬁéjf, wherein sé&id °
conpound is of the fa®’mularVa or Vb ™M (R O-S~ O

(R O I/ /] NOJaN Ov OO0 NHNH 20 Va, wherein:

u v each,i ndependently is 1 or 2; and
= O ’»;; I
N I . ) )\
: N N7 “NH - H? HN N,

O
' o
") _ , N—R
NH r® :

2

O% 0 ‘- VO

! | e © N 07
soNG7 T ,
R R : ! ' . or NH

44. The compound of claim 1, wherein said compound is of the formula Ilia or
1Iih:

R, 3

o

-

wherein:
ris from 0 to 4;

‘ each R® independently is halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano, —
$(0)R’, ~C(=0)-NR'R™, -SO5~NR'R™, ~N(R"}-C(=0)-R?, or ~C(=0)-RP, where s is
from 0 to 2, R}, RY, R™ and R™ each independently is hydrogen or alkyl, and RP is
hydrogen, alkyl, alkoxy or hydroxy; and

5 . .
n, p, R, RS R” and R® are as recited in claim 1.
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r and RO are as recited in claim45. W 2006/ 037481
PCT/ EP20051010238 -85 49. The conpound of claim 48,
whereinr is 0 or 1 and R9 is halo, alkyl, alkoxy or
hal oaIQ/I . 50. The conpound of claim46, wherein said
@% s of the fornula Via or 5 VIb: O@CHERH05/0(9238
O N ReiN-w Rsi N~ NR7 Vla; V_i8&Rd n, r, R, R8 and
RO are as recited in claim47. 51. The corrpound of
cl ai 550 Thahenpéundoficking44 whersinr iRQ of banvkik ds hakd, lefky, alkoxy or
por 1o haloalkyl. 52. The conpound of claim
46, erein said conpound is of the fornmula Vila or
Vilb: 0 (Rr \ \ // \ O(R)r G NO<f )" ()~ N
H N gl a,ThElcdhpblind J21alth wBbrin sdidddehpbuSBis Bf the formula [Va or
|£‘ﬂ§pendently Is 1 or 2; and r and 59 are as recited
' | aim47. 53. The conpound of claimb52, -whereinr
is 0 or 1 and d s hal o, al kyl C{Rgl koxy or 20
hal oal kyfks; 54, G’{e conmpoynd of id

Km 1, wherein
conpound he grou3| @ .
7- Benzenes ﬁt hyl am hyl )
[ 1,4] oxa 6/ 03748 T~BCTHEP20Q57 049238

wherein:
risfrom0Qto 4;
each R’ independently is halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano, —
S(0)eRJ, ~C(=0)-NR*R™, SO, NR'R™, -N(R*)~C(=0)~R?, or ~C(=0)-R?, where s is
from 0 to 2, B, R¥, R™ and R® each independently is hydrogen or alkyl, and RP is
hydrogen, alkyl, alkoxy or hydroxy; and

n, p, R%, R®, R7 and R® are as recited in dlaim 1.

47. The compound of claim 46, wherein r is 0 or 1 and R’ is halo, allgyl, alkoxy or
haloalkyl.

48. The compound of claim 44, wherein said compound is of the formula Va or
Vb:

wherein:
u and v each independently is 1 or 2; and

r and R? are as recited in claim 45.
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7- Benzenesul f onyl - 4- ( 3- di nmet hyl am no- propyl ) - 4H benzo

[ 1,4] oxazin-3- one;

n hyl ) - 7- benzen | f onyl - 4H benz 1,4

‘gQggqtﬁﬁgJ{gSlgngt yl)-7-benzenesul fony be oPéTfEI”z()AS/OIOﬁS

7- Benzenesul f onyl - 4 (4 di met hylBani no- but yl ) - 4H benzo

[ 1,4]gxazjn-3-o0one

7- BenZénedls F%?ﬂﬂ‘m@ of 43151 > Mperetn 4P pnd dal A lis Ealoy IR Alkoxy or
y|BalodBiyl. benzo[ 1, 4] oxazi n- 3- one;

6- Benzenesul f onyl - 4- ( 2-di net hyl am no- et hyl ) - 4H benzo

[ 1,41 oxazin-3-one;

6 Benzenesiu damapund of daifr 4 ety chbhch Ak oY KIRLA VI or
5y5P84H- benzo[ 1, 4] oxazi n- 3- one;

Benzenesulfonyl 2, 3- dlhydro benzo[1,4]oxa2|n 4-y

l)-ethylam ng; 2
1- (6- BdR2 /onyl -dlhydro benzo[l 4]oxa2|n 4-y

1)-2-(4, hyydr © |n1-azol y
onyl / 5 o|hydﬂ85 dazw yIE}th
dr o- 2"' o[ 1, 4] oxa

6- Benzensd

yl) -3, 4-di

N- ( 6- Benzenesul f onyl - -dlhydro benzoﬁi“4]oxa2| e-4-

car bonyl) - guanldlne g/&

6- Benzenesul f onyl - 2, 3; di hydr o- benzo[ 1, 4] oxazi ng- 4- car

boxylic acid (2- aﬁ?ﬁdﬁéthytg-an1de RN

6- Benzenesulfpnyl-4 Qi peridin-4-yl -3, 4-di hydro- 2H b&Rb; and

zo[ 1, 4] o%dzR nk; arghR” are as recited in claim 47.

1-(6- Benzenesulfonyl 2, 3- dlhydro benzo[ 1, 4] oxazi n-4-y

l) - 3- pan- | - one

1- (6- %ie W@Eﬂl’f’ ‘P‘p t%‘"@ 2 ‘ﬁ’gﬁa?la  ldror @ apd R isjhalo, alkyl, alkoxy or
16 ohalpiliyld- yl ) - 3- nethylan1no- propan- | - one;

1- (6- Benzenesul fonyl - 2, 3- di hydro- benzo [ 1, 4]

oxazi n- 4f¥|) 2-met hyl am no- 25 et hanone; [ 3-(6-Benzen

esul f %yl T cemitprmtiofalalire A ovlerdin ddld compound is of the formula VIa or

oxakt Nn-4-yl)-propyl] -nethyl- am ne;

1- (6- Benzenesul f onyl - 2, 3-di hydr o- benzo[ 1,41

oxazi n- ﬁl) Zadfhethylanino- et hanone; 30

7- Benzenes" on<x-2 - diBydr o- beriz1 ,4]oxazine-6-car
boxyl i c ac tﬁyl) ani @ )
1- (7- Benzethess fon hydr o- bé 1, 4 azi n-4-y
)-2-(4,5-dihydro- ° S N

o\
( » K B
N N

H Vi _ " v
15 wherein: - '

u and v each independently is 1 or 2; énd

r and R are as recited in claim 47.

33.  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;



1H i m dazol - 2-yl ) - et hanone;
N- ( 7- Benzenesul f onyl - 2, 3-di hydr o- benzo[ 1, 4]
oxazi ne-4-carbonyl)- 35 guani di ne;

v%%fﬁagﬁgﬁzg!gg?yl-4-plperldln-4-yl 3, 4- d'hyq%%huamgmmzm

2- (7-Benzenesul f onyl - 2, 3- di hy8¢ o- benzo[ 1, 4] oxazi n- 4 y
|)-ethyl anm ne; WO 2006/ 037481, PCT/ EP2005/ O OZSF

1- ( 7- BenzSaezsnrriegy-423tigetylrireeropy! 14] Omm 3
lord] 0xazi n-4-yl)-2-met hyl am no- ethanone

1-(7-B |
4] oxarEREAmgny SASNL R R Rl qgarin3-ones
[3-(7- Bemﬂﬂﬁwuifomgi44=@, cﬁmﬂ{yyﬂkrmebetyt)e&lbéizo[daﬁomﬂa 3-one;
| |
> ¥ EeﬁggﬁZ§% ony%£ﬁﬂ§gb¥ﬁ$%§?gfﬁﬁ da“§2ymT“§ﬂ%4§:hyd
ﬂﬁmﬂﬂﬂ4b5ﬁ@mﬁiﬂw§oxa2|ne
Azeti di nB%'e}QenQSZﬂfB 243 fihind-e iyl LAy BE0o ReN&RER-3-one;

4] oxazi n- 10 anon

4-y
4- Azet | dﬁT?"—BZe}RFWéfPHX}T’* A %éﬁzéﬁ?e%viﬂml 2y lmedyiyHio- 2
Hsenfas] mlﬂfxlzﬂh%ﬁﬁ{ll ne;

w B o oo Bt 60808 etk 52R Difit

-pyrroli
(7-Benze mdsmeﬁmnydxﬂfﬁnﬂ -ZA-Hipgtie-peac]d 419410 ¥agd) -A-{4.5)diHydro-

t hanone;
(g}&n%zeng§§7¥olﬂ 3-di hydr o- benz({ 4] oxazi n- Xm
- pi per i difrBenzepies ﬁq@ylrﬂa(ﬂ@‘h@ ydro-1H-imidazol-Z-ylmethyl)-3,4-dihydro-

7H$Q@§§?p§gghgﬁyl-4 pyrrolidin-3-yl -3, 4-di hydr o- 2H be
nzo[ 1, 4

15 7. Benzené’%ﬁlﬁZI G esé @yh?ﬁéjﬂmmk’ewﬂ@'oweﬁ casboyhi
Y gia@idrd; benzo[l 4]oxa2|ne and

/- Benzengf‘é“ ! °”¥ 22 Q'dﬁ.eﬁr&’{xfg‘o@sﬁgr Lk é‘%kﬁg %Iafﬂz-

i hydro-2 DEHY o dxa2|ne compou
chminm ethyDwireidesi n sai d conpound is selected fromthe

group  CQNInSEdeRAfoRfl-4-piperidin-4-yl-3,4- dlhydro—ZH-benzo[l 4}oxazme,

0 D) et ot e Remzencafongt- i dfé-ﬁenggﬂ Dbt 2355 e ilamino-
) - et hyl dnf® y ¥y v1)- y:
propan-i-one;

1-(GBenzeneSLdfonyi—z,S—djhydro—benzo[I,4]0xazin—4—yl)—3—methylamino-
propan-1-one;
1-(6-Benzenesulfony!-2,3-dihydro-benzo[1,4]oxazin-4-y1)-2-methylamino-

25  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;

30 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~ dthdI‘O—
1H-imidazol-2-yl)-ethanone;
N-(7-Benzenesulfonyl -2,3-dihydro-benzo| i,@]oxazine—é—carbonyl)—

35 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;



6- Benzenesul f onyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi ne- 4- car
boxylic acid (2- am no-ethyl)-am de; 30

6- Benzenesul f onyl - 4- pi peri di n-4-yl -3, 4-di hydr o- 2H ben
zo[ 1, 4] oxazi ne;

WO2BOEEBY enesul f onyl - 2, 3- di hydr o- benzo[ 1, 4] 625‘@?19954019238

10

15

20

30

35

| )-3-di net hyl am no- propan-|-gine;

1- (6- Benzenesul fonyl - 2, 3-di hydr o- benzo |

1, 4] oxaZi-{7-BenyénesBfompit h§déhyidneberngp dpdoxatinotg)-23bethylamino-
gtga[%%gzen esul fonyl - 2, 3-di hydro-benzo [ 1, 4]

oxazi n-4-yl) -2-nethyl am no- et hanone; V\D 20061037481 -
PCT/ EP200 1%)311@Wf038]82 3-dihydro-benzo{1,4]oxazin-4-y1)-3-methylamino-

[il?bg(,g-lag.ﬁzenesulfonyl 2, 3-di hydro-benzo |

] oxazj n- 4-yl ) - pt opy! m.ne; .. -
1- (6-Be rfééﬁ&merxmfrg %433 éﬁhﬁér@rbfﬂﬁ%ﬁéﬂwlaﬁawaﬁOﬁﬂkﬁwhYl-,
hring; di met hyl am no- et hanone;

7-Benze quon h 4- car
boxyl | o GBI R i gg Hear. B3
Berﬁefﬂz@nmuﬂef onyI 4- pi peri di n- 4- yI 3, 4-di hydr o- 2H ben
zo[ 1, 4] oxa . Ay
2-(7- Benzenesul }o(rzy enzenes%foﬁ§ld2 dglg%rzo 0 enz% oxogﬁzlnl}l 41-1)y
methapRysan ne;

1- (7- Benzapasiul-5 9, Bbé-Byedil @mPenZQfkkddl opazi n- 4- y

%) - 2-]ré§t hél am no- 10 et hanone;

ezl BURSEMES ul f onyl - 2, 3- di hydr o- benzo[ 1, 4] oxazi n- 4-y
l') - 3- et hy]]saﬂérﬁmlfopyb@a{dﬂiydﬂﬂhenzo[1,4}oxazin—4—}rl)—pyrrolidin—3-yl-
&Qﬂ? Benzenesulfonyl 2, 3-di hydro benzo [

oxazi n- 4- yl)-propyll-neth am ne;

7- Benzen€skintawesdliony( 23 idifiydeer ¢ILZQL1)4}03@M1;4 YO-Bipgridiotiy -
edttonbenzol 1, 4] oxazi ne;
Q]Zgz(lag: 2 72 ?]23nesvﬂ,g;tnﬁ 2o iy ldi'c? Benzoﬁ ﬁmgalzgyﬂyl? p?p%g 4]:371—
dndgBionei n- 3-yl met hyl - 7- benzenesul fonyl - 3, 4-di hydro-2
H 20 benzo[l, 4 azin
(7-Benz eﬁ’i}?{‘ﬁe*'%{%ﬁé AP nghly ro 3e’% S5 Oﬁ%x enziol[ll-’%f]-() S
-pyrroli a-iBnnzgngsblfomgé-tZh’aqhméxyl—ll—pyndm—éz-yl—?a 4-dihydro-2H-
benzof1,4]oxazine; and

7-Benzenesulfonyl-2,2-dimethyl-4- plpendln-4-yl—3 4- dlhydro—zﬂ—

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]oxamn-4-yl) -ethylamine;
6-Benzenesulfonyl-2,3-dihydro-benzo|1,4]oxazine-4-carboxylic acid (2-
amino-ethyl)-amicie;
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-y1)-3- methylammo-
pfopan—l-one,
7 1-(6-Benzenesulfonyl-2,3-dihydro-benzol1,4]oxazin-4-y1)-2-methylamino-

ethanone;
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(7-Benzenesul fonyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi n-4-yl)
- pi peridin-3-yl- nethanone; 25
(7-Benzenesul fonyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi n-4-yl)
“ﬁg@e“ di n-4-yl - met hanone; and
K8 ul fonyl 4-pyrrolidin-3-yl -3, 4-di hyBfrGEDIN0u0238

nzo [ 1,4] oxazi ne 56. A netBBod for preparing a
conmpound of formula g; WO 2006/ 037481

PCT/ Epzoé%iﬁﬁgsmeswfwl 2%-Jihydoe e[ LNprazig-4-)-mapylRgethyl-
.RiNne; R 7 1 91 wherein k, m n, p, Ar, R, R, RS

corpr s NS IFBAEY nﬁe?i%ﬁﬁ%d%%b%kgﬂl"low%ﬁgz T hamino-
I%th:moRE,QSofRaAr~N5 Hd, wth an aicylating
?gsmjl gf f%nm'” at&fénﬂgZ £ Myh?q(géga% 1%0}?&11%%@&%&%}4& acid (2-
amino-ethyl}- an:ude,
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;
1-{7-Benzenesulfonyl-2,3-dihydro-benzo{1,4}oxazin-4-yl}-2-methylamino-
ethanone; _
l-n(7—Benzenesdfonﬁ-2,3~dihydro—benzo[} /4]oxazin-4-yl)-3-methylamino-
propan-l-ong;
[3-(7-Benzenesulfonyl-2,3-dihydro-benzo{1,4]oxazin-4-yl)-propyl|-methyl-
amine;
7-Benzenesulfonyl-4-(2-imidazol-1-yl-ethyl}-3,4-dihydro-2H-
benzo[1,4]oxazine;
Azetidin-3-yl-(7-benzenesulfonyl-2,3-dihydro-benzo{ 1,4] oxazin-4-yl)-
methanone; “
4-Azetidin-3-ylmethyl-7-benzenesulfonyl-3,4-dihydro-2H-
benzo[1,4] oxézine;
(7-Benzenesulfonyl-2,3-dihydro-benzol 1,4] oxazin-4-yl}-pyrrolidin-3-yl-
methanone;
{(7-Benzenesulfonyl-2,3-dihydro-benzo{1,4] oxazin-4-y1}-piperidin-3-yl-
methanone;
(7-Benzenesulfonyl-2,3-dihydro-benzol 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;



w

10

R6 L Viand 10 reacting the conpound of formula f
with an amne HNR Rs wherein R and R$ are as
recitedin claiml, to yield said conpound of fornula
g. 57. The nethod of claim56, further conprisin
QWO MBL t he compound g to provide a conpolHERN05/010238
formula h: WD 2006/ 037481 PCESEP2005/010238 -90 OR
ImRz OAS pytRs ArmN RsYp RB N~ Rr h. 58. A

phar maceuti cal conpositian cgﬁprisiﬁg an effective
amount of the conpoung QT dhal A ih adni xture with
a pharmaceutical |y accept a{ﬁ%ér. 5 59. Use of a
compound of formula | a€co 0o claiml for the
preparation of a nmedicanment for|l treating a centra
nervous system di sease state i% g)subject. 60. The
use of Claim59, wherein the dpsepse state is

sel ected from psychoses, to sch eni a, manic
depr essi ons, neurol ogi cal disor%erq% menory

di sorders, attention deficit disorder$ Parkinson's
di sease, anyotrophic lateral sclerosis, Al zheiner's
di SegB&ein I RO pALFRERYRE B! (ET-5d RARG akkiditddigichain $, said
di sease. 61. Use of a conmpound of fornula I according
05 WPESHSr t he preparation of a nedicanent for
treating aecgliingt dempofnd dfiehgsbnbkidnt estinal tract in

a subject. 15 .
R R?
e 3
e
N
g

with an alkylating agent of formula e

=0

Ox
e
;

A

to provide a compound of formula £

1
B R, o R23
N jﬁ}R
s
Ar N
' o

hn

RS
s "L
R £ and
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:



WO 2006/037481 _ PCT/EP20045/010238

i0

15

- 90 -

X

R")

m RZ
0
Tk R’
N

R34,
REYe

o

N
=

=

58. A pharmaceutical composition comprising an effective amount of the

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

59.  Use of a compound of formula I according to claim 1 for the preparation of a

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 [ according to claim 1 for the preparation of a

medicament for treating a disorder of the gastrointestinal tract in a subject.

%2



