Benzoxazi ne Derivatives and uses thereof This
i nvention relates to benzoxazi ne derivatives, and

w@s®ensssted conpositions, their uses for the PCT/EP2004/013557
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preparation of nedicanments, 'ang_methods of preparation

thereof. The actions of the neurotransmtter

5- hydroxytryptam ne (5-HT) as a maj or nodul atory

neurotransmtter in the brain, are nediated through a

nunber of receptor famlies terned 5-HT1l, 5-HT2, 5-

HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on a high

| evel of 5-HT6 receptor nRNA in the brain, it has been

stated that the Bdlibxazedriittiveeyndueey thert@f € i n the

pat hol ogy and treatnment of central nerve system

di sorders. In particular, 5-HT2 and 5-HT6 sel ective

| i gafiss ineartioneelates tebérnizbkatheateripatestand aks)bcié@éﬂf démpdRitions,
e tre ert CNS di sorder

e B TR breBiralin oFiFeDly Snebadio! bishratign thereof

depr &hs aamnsmﬁmmdﬂlewmmms ﬁﬁif@h}ft amﬁx{é'(Biﬂ’ﬁ)’asama]or
|ve co(g{Eul si,ve .di ers sor ers

ﬂrél nepf o FAnSerdn &g)e ar(eétﬂ ﬁlgﬁtl  number of receptor
cfaigihbi feyiedB/HIT Y )5 HID £ (HH, SoHTe rESHTfS?!id{TI‘g afll SOFI'@'?V Based on a

a, bul ] d obes t ani c _.attacks
Bt Do 2 R e it B o hE e At bt ot S s o-HT
]grékaﬂla} ma&tpﬂ@ni tolindBé pathblogy s&d ﬁ@z[t{l{heﬁagi? Gen’e’i/bl ﬁ?ﬁ@éﬁ@t‘e :
o us as Cco et hano otiné an
61@859& é’ﬁf‘ffé’gﬂ JE i‘ﬂﬁ %ﬁJ ibaclectyg ligpnds heve beasclentified as
@Sﬁeﬁﬁihll%i @dfulrt ﬂle&ﬂ:laﬁﬂénttdf a+fdin @Ny d1§HrdEB§ 36k JNP&EMn&MGJHmease,

gﬁm&%drog:ecfhal us. conmpounds are al so expected
?Fafehémfl?téé SREFHEIORF MAHE (eprgssis Pp ﬁ-‘iwﬂm

o6Jebsivh c%ﬁ{piﬂsﬁﬁe &b’&ﬁe@smf)@éﬂ @Isbﬂié?é nﬁ@*ﬁ'ﬁie, Fﬂzﬁﬁhﬂf’% disoRe

for exanp Roth et _al ) har macol

ﬁa’é«ameﬂi% of C%@stwega%}egrymfsp ﬂzpfgbfrs, fredmg @oesd@y siggh as anorexia,
BlilimiadVRld. ob2higy, 5’5&(171@ bttackd HR3thidta3 att&?t%r?’&’eﬁcﬂ%iperg’&tﬁhﬁhﬁsorder

Ch Pl . RSR Tl hPBY b el s s cocsine
éthdnol, Aitetife anfthdnBo®@IMBines, "s@@izm%l@t a‘?fdsalﬁad{%rt?@& stocmted with

di_scl osed, there continues to be a need for conpounds
spingl teugna adf on hepd injpicRuch es hitglracepiralus ndidbreontpoupdene also

expebied kOBY bf Né@ﬁﬁfﬂe&?eaﬁ%@%f‘e@ﬁalﬁ ggs%q)n?t@ Y\ﬁg ?V(?ﬁ %?%?E such as
J

i.nventi on prOVIdesconpoun sof fornmu
functional bowel disorder. See for example, B L Roth et al., J. Pharmacol. Exp. Ther.,

1994, 268, pages 1403-14120, D. R. Sibley et al., Mol. Pharmacol., 1993, 43, 320-327, A.J.
Sleight et al., Neurotransmission, 1995, 11, 1-5, and A. J. Sleight et al., Serotonin ID
Research Alert, 1997, 2(3), 115-8.

While some 5-HT6 modulators have been disclosed, there continues to be a need
for compounds that are useful for modulating 5-HT6 and/or the other 5~
hydroxytryptamine receptors noted above.
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- rRR( 1)/ R21 or a pharmaceutical acceptable salt,
sol vate or prodrug thereof, wherein: mis fromO to 3;

wWoK2008/08889T CH YiS- SO2- O - CH2- ; each R1 iBRCT/EP2004/013557

i ndependent |y hal o, al kyl, hal-aal kyl, al koxy, cyano,
hydr oxyal kyl , al koxyal kyl,- Sq 2Ra, - C(=0O - NRbRc, -
SO2- ThiRbReent-inwRition-profilks)con@oud)ls of tRe formlf Q) - Rb,
or - N(Rb)- SO2- Ra, where gach Ra is independently

al kyl or hal oal kyl, and each of Rb and Rc is

I ndependent |y hydrogen, al kyl, or haloalkyl, R2 is
aryl or heteroaryl optg Rbstituted by al kyl,

hal o,- hal oal kyl , al koxy- gé each of R3 and R4 is
i ndependent |y al kyl , hydro yI* or al koxyal kyl , or R3

attached may forma cyclic witfh 3 to 6 ring
atons that optionally in ah oat om sel ect ed
fromN, Oand S; and eac , R7, R8 and R9 is
I ndependent |y hydrogen gr. yISNOor RO and one of RS,
R6, R7, or R8 together (%i)foh the latonms to which they
are attached form a heterocycl oé(nilgzo ring wwth 5 to 7
ring atons. I

or a pharmaceutically acceptable salt, solvate or prodrug thereof,

wherein:
m is from 0 to 3;
X is N or CH;
Y is SO~ or ~CHj~;
each R' is independently halo, alkyl, haloalkyl, alkoxy, cyano,
hydroxyalkyl, alkoxyalkyl, ~SO,R?,
~C(=0)-NR°R’, ~-SO,~NRR°, ~SR®, -N(R*)-C(=0)-R", ~C(=0)-
R®, or ~N(R")-SO,-R?,
where
each R® is independently alkyl or haloalkyl, and
each of R° and R¢is independently hydrogen, alkyl, or
haloalkyl,
R?is aryl or heteroaryl optionally substituted by alkyl, halo, haloalkyl,
alkoxy or cyano; ,
each of R? and R* is independently alkyl, hydroxyalkyl or alkoxyalkyl, or
R® and
R* together with the carbon to which they are attached may form a
cyclic group with 3 to 6 ring atoms that optionally includes a
heteroatom selected from N, O and S; and
each of R’, R%, R”, R* and R’ is independently hydrogen or alkyl, or R’ and
one of R, RS, R, or R® together with the atoms to which they are
attached form a heterocycloamino ring with 5 to 7 ring atoms.
The present invention also provides methods for preparing, compositions

comprising, and methods for using compounds of Formula (I).
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wa@giongsssenpounds of Forrmula (1). The subj ect coP@QDEPIIG4/013557
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i nclude 2, 2-di al kyl substituent3-or other _
di substitution at the 2-position of the benzoxazi ne
ri ng Ty sulamttchmposndmidsﬂda QlZydmksLmﬂastimamg beatler disubstitution at

A VTN T ———
\fdfteT hy&romyﬂrypthyldreageaptom pmﬁﬁs%ﬂy BHT-6ehan isq’suﬁdil Q{lcdgﬁpounds
benz | ne ting syst nl ess erw se state
NSRBI Al Eare B B o SR T L pisine g syiten.
| nCI Witilevg otH&Ewﬁpﬁ:@ﬂeﬂ{ malfd)lbjmﬁgldarﬁﬂs abdﬂslé‘l thi@%&%p‘hha&lon, including the
i |ons ven. be t. .Nust, ote a
Rsatiof Aad Bt PRy B A He bt b et b petedkths, as used
$rk tigubadififaionBind @he appanded dﬁl@ns, tHeeingulag Fore ‘AP U%al” and “the” .
cﬁ} ritslu Iessugr &gntext 1‘1&5 di ctates
e iu! Felsrgg aless (Reraptexs deahctipet Atierrae
en haﬁAg@mbdﬂ Qefaﬁttd) ¥icbpefin@ Aok beharceyPe ik if o RE MR &fmpound or
site. "Alkyl" nmeans the nonoval ent |inear or branched

LSFERtoL sk hydr ocar bon noi ety, consisting sol el yof

car bOATGITtnbd HRGBBn B AR Jlneﬁwr%aﬁdh@@s&aﬁté&lméayﬁon moiety,

car bon atlo %%ovver %ﬁ'g refers to an al kyl” grou

GPugiEssgte gscsf PRG3RI Aydingen pemy harngirom 9 to gvdipearbon

bftphdd d‘%ow@ﬂzﬂky’ﬂl" Pef&@tto hih Hﬂcgflegiioﬁﬁ’of &f‘ettmé{x caﬁ;cﬂ)yitoms Examples of
ropb I SO ut , sec-b tert-butyl

ﬁ@% gmupwnﬁleféw ut 6’é,etI}ﬁrt mjtddeymethyh egxyh @rww@ewpmpyl isobutyl,

E%t—bﬁ@ﬁg»énﬁl Intme%@r o.%@I dbatsd agav@é TRt

hyercarbon radi cal of oOne to six’'carbon_atons or a

br anchedleagt megrsadingay satentediipent dydwsaibagiredicalof one to six
Eeﬂ'b@ﬁ atdn$bra :3HARA &uPAEd dﬁragnt hﬂﬁ'&@ﬁﬁ&f‘ﬁldl&i Fyﬂlﬂa&%o six carbon

dlnethylethylene propyl ene, 2-net propyl ene

Bifﬂl%q efie MeFaheng ethEleng Red- ﬂmethﬂkfé}’lenWm@wmen%an@hﬂprOPYIene,

BRIyRINY, 106 f.04 miha (P wherein Ris an al kyl
rmjlfyg I,zjlgsnt%lefl ned hergl n. rrgll es of al koxy noieties

i ncl Ubkoxpumesnse meietyl dfithe fdmuls, ~ORtwioxsin Reis koxdkyl moiety as

' t

LSRR, O S O SO0 L

B&OEY-Ascpep Ry, sl theliit.ene as defi ned her ein. Exenpl ary

:lt Egiﬁﬂg&%&@% §§n61 olf‘tjl?e f'gFI{n AR R E&élllel’relﬁl R*is alkoxy as defined
m@tragxﬂﬁ Sis allm’]@ﬁeaasdqﬁaeé hmmp cﬁmmpﬂatraalkdxya]km sivdetiesinclude

H{e?ﬁ’cg&gﬁyf, Qﬁog)‘;ettﬁﬂ,rb,g-dlmethomfpropyl and the like.

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

“Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a
mono-, bi- or tricyclic aromatic ring. The aryl group can be optionally substituted as
defined herein. Examples of aryl moieties include, but are not limited to, optionally
substituted phenyl, naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl,
benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,
benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl, ethylenedioxyphenyl; and
the like, including partially hydrogenated derivatives thereof,

"Arylalkyl" and "Aralkyl", which may be used interchangeably, mean a radical
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anot her conpound or receptor site. "Aryl" neans a
nmonoval ent cyclic aromati c hydrocarbon noiety

w@oovsiosesieng of a nmono-, bi- or tricyclic ar onaRCTEP10Ng013557

The aryl group can be optionald4-substituted as
defined herein. Exanples of aryl noieties include, but
are ARR |Wh'€l’¢ Eﬁsam,alkghhe grugiplapdRitisan syt Muplaeﬂgﬂned herem, e.g.

fr t al
B L Rk B e hiproptsmd i PR P BRefietmples of
amlaiﬂqdj phenyl, di phenyl sul fi dyI di phenyl sul f onyl ,
e e e S
hmmmmabimdmg[ngsb@ﬁd@;ﬂkﬂ@ﬁﬁ dﬁﬁ?ﬁlauyfbe Ryt ped azthleor more
b | Nyl ,
RO F OB AP B L HER TS G eReB BHEHFoTafti Heow, balo
hilselkyl, m@in hlngllolézhnﬁhd)’}b;r hl)&ﬂf(}@@ﬁﬂ@t ﬁﬁﬂﬁﬁ@fthégﬂide\éﬁ&ﬁcaﬂy

iC e.u

Wfﬁ%a?%‘{w aﬁ%‘é@ﬁ Ss’f %ﬁ}aeé ‘?—%?% e Ret 1R lt?ithﬁYcloPmpYI

aydkgﬂlﬁﬁecygro@uﬁtyaﬁﬁu&dﬁl aftlceplyl, 3ha¥Re e, ARIdARLpartially
her phenyl et hyl ,

gni Fﬁdﬂfglﬁﬁté‘f??ﬂ)er? nmet hyl pentyl, and the like are
exanpCpgoMkyldkp? ﬂiehﬂé a mofE bk Ed’rbulﬂEEﬂR” AvhGe R‘/ﬁ'aﬁ&lene and

tur @V r 8 lic noiety consisting of nono-

IISC‘SYE Of- f gjg n r?}&} kyl can optionally be
subs tTétdtRtkyWi rhéhn@ 88 ol 14l a%la*aﬁhéd H&Eﬁh&nhe\félﬁ ro‘ﬁle Mtwo or three

h substi t i.ndependent | roxy, alky
EY‘EYS%‘;P atﬁawgla% eaméwe vgﬂ% Hgb 5%’6%‘?65 n@yp@#ﬁ@ selﬁcted from the
% Ipksh AL -ORFE ERRRE RBH WK ED) Rpméﬂe aad érymltég@f ﬁaﬁﬁ% 2), with

dIéesofccoalklnmetleslncue but
erftdseptangtin 11 &6 lpemtwf a@@ﬁ@m@a pljthe hetpeoablnd mc%wal is through a
E3tBb R BRNY hwhedih RO NG EYd gen ElllkZl iyl b I ¢
parti al | VEnsat ur at ed e?l vat | Cﬁ%r]g%;b? PEbABlallop; R and R
argjpg %P&rlﬁsntb{l quyach@bershvalrwneqcy ekyh Reclgadiydrayclogkylalkyl; and
d k n d
?Iejﬁl \r‘]l‘ei'éé(ﬁ E{er%e}ll}l;]&ogéﬁe %ﬂe og}lrckyl ) or e cl&ﬂ%’leﬁ?}hlk%ﬂd x@%en nislor2, R
bisaﬂﬁ’éfcb’ Aotk errsionlkylabeb amiemn élCYltlman mqma]étﬁlahym,ageimlkylammo

ntﬂﬁi‘(z% e?ﬁﬁ ef flRhAe qput‘ﬁ@é J[kﬁc%n’?ﬂt@stbl 3 ﬂ gyeth 1, 3—

|ndependent ected fromthe group co Si
by oK ReYL deS(ld)}de@m(mﬂﬁbYlethnl 2.8-dihydmxggepylf mm 0

t a%% %ﬂaﬂ#}’h hljé)a]ge Y % xhrygg:%%f){?@l g%}fﬁl&%ﬁrf ]hmethylpropyl 2-

@@rmthyét%mmmeqwi,@ mathybu Wﬂd@ﬂnammwlhlforwﬂmyﬂhyl
Qﬁﬁﬁlﬁaﬂf&wletﬁﬁ, &Mﬁlloglﬁk&xf qugﬂ,l mgﬁ)lyﬁﬁlqngg{ﬂfonylmethyl,
methylaminosulfonylethyl, methylaminosulfonylpropyl, and the like.

"H)}droxyalkyl" means a moiety of the formula HO-R"- wherein R® is alkylene as
defined herein. Exemplary hydroxyalkyl moieties include hydroxyethyl, hydroxypropyl,
2,3-dihydroxypropyl and the like.

“Heteroaryl” means a monocyclic or bicyclic radical of 5 to 12 ring atoms having at
least one aromatic ring containing one, two, or three ring heteroatoms selected from N,
O, or S, the remaining ring atoms being C, with the understanding that the attachment
point of the heteroaryl radical will be on an aromatic ring. The heteroaryl ring may be
optionally substituted as defined herein. Examples of heteroaryl moieties include, but are
not limited to, optionally substituted imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl,
furanyl, pyranyl, pyridyl, pyrrolyl, pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl,
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are independently of each other hydrogen, acyl, alkyl,
cycl oal kyl , or cycl oal kyl al kyl ; and when n is 0, Ris

whyasosgsw? al kyl, cycl oal kyl, or cycl oal kyl al kyPCERP2004/013557

when nis 1 or 2, Ris alkyl,-5-
cycl oal kyl , cycl oaI kyl al kyl , am no, acyl am no,
H&B&ﬁl@}}lw@ﬁbﬂhmph@nyldbaizkﬂh@wwl 1tl@epllmaé@@iqda,thesmeoxazolyl

b?r(lg ]Ié(f Elﬁlzo cﬂg}d {lllci)a{dA%owl tbeeqzép%franyl indolyl, isoindolyl,
POl ﬁi@tlﬂy} @dﬁfcﬁ&l&’ﬂﬁ&tﬂiﬁir&i IqjamaZQB&}di,l dupabluinpbmeplthyridinyl,

hydrox dr.oxyhbut
pterd I&Vﬁ %?Deza}jg %Plnyg dﬁ% r. O lejld?/%itl ﬁr)l/(il g}e(}%(ﬁ 1nc]é1d1ng partially
bW deridatdieh fHRpedpy | 2 mat hyI sul f onyl et hyl ,

1g’trﬁrnosul fonyl { hyl. am nps Iy,
o D o 7% Dl AL MO SHLAORM B! Iliercmcati e co
Bt Ananes WH oybethy, or icdt hyl am nosul fonyl pr opyl

and the |jke. ' .
SEEERIC ML TEET NG R M S R
%ggar%%ﬂwg&ﬁﬂe bﬁ Hiéffek%tﬁ h@mgai kEbieniﬁM@ﬂmRﬁﬂdyh ct:lm]midfl —CH,C,
ydr ox d
CFreCrebb Rl L Frb B IR or b cyel i o
radi qqéteﬂﬂzc dodrRinb? nfdaRga %t@%ectlﬁ*f{g Wherdin dt¢@st or@reng atom is N,

ar omat| G r1Nng .contajning one, or _.three rin
Nét er Neallohan géheé@@éﬂmfl% Bh% P(Fonéfo%ﬂa g, aﬂW&@eB@P& gl ng

; |t ?g“%%rtgfr? pgl @Igeaﬁs aﬁ&&d&vﬁl@@t s‘dﬁﬁ‘@ﬁe&&@iéﬁyﬁ@m&b@ﬁg sthe to three

nt of the heteroaryl radic Wi
HngRinnonRdTeting ore, tTR T [tes pb vy b eﬁf??jmﬁ’ﬁg‘é@ %‘p‘%?laﬁﬁ‘i%ﬁn’
%&%{1 ot WuRdh a‘fl&éjﬁétbﬁ%gdﬁ &1l tay X @HIneBy Sibshiti& Ba¥efihed herein.

ires 1nclu e not limted to, optignally
Exdaples Merpﬁjc&}émlejﬂes inpkadeoby are pg‘blg(rgggquq optionally substituted

%gve?ia |¥ b Ip pérﬁﬁ lfcﬁﬁt}ﬁ{%eraﬂﬁﬁdéﬂ?ﬁi VY, oyrohHRg, @?ﬁkéﬂdlnyl

razi zot h | ophenyl ulrdall
p;lrchm)linyl pzymdadyh m]dyPYf@il?Ylg pysifagingh prripdinyinpEpel
&%@ Hﬂ%‘lﬁ mérﬁ»ﬁ?ﬁﬂﬁ gtﬁiza?% ggg%@ﬁﬁérzbﬂécﬁggligglghgi&ﬂﬁ ec[ii{ha)hnyl

hmqmmhdvlalz@izymdabdﬂzﬂatlard@@mhwnyl @@ﬂé@bﬁ?@lﬂi@é{heyﬁoazolyhdmﬂ
Fej}n z O&%Vﬁ QX!mh&dE’Qf&W d1}1§7cﬁ~8‘8fﬂﬂtl%’{etrah d@?ﬁla}ﬂfl; thiamorpholinyl,

qui‘noxal i

q]nmmlrp}mlmylsulfwa@@mymommylspﬁmq, dlhyglroquwﬁm kol yI

epltn 3
SR o A bl sy e
The t' éptIBnéﬂlya;hbs‘tﬂaWd" Wiaholgghm asma@i@nnﬁﬂﬁ'@rﬂ @aenyl" "heteroaryl"
[ nt, er.c han(?y éﬁg? ie 51%% prhgﬂ% 1’?&%&5 yi HPlQéteIfolcﬁ{P}rl %hlch is optionally

dﬁlﬁdtiﬂ&tdd hxﬁi@lemdemnlywmh:dmedn éomsuhﬁltgemr;y?qugfg@ﬂmlm Bdwn
substituents selected from alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyl,
halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino,
haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is hydrogen, alkyl, phenyl or
phenylalkyl), -(CR'R”),-COOR (where n is an integer from 0 to 5, R’ and R” are
independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,

phenyl or phenylalkyl), or —(CR’R”)H—CONRaRb (where n is an integer from 0 to 5, R’

and R” are independently hydrogen or alkyl, and R? and RD are, independently of each
other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl).
“Leaving group” means the group with the meaning conventionally associated with

it in synthetic organic chemistry, i.e., an atom or group displaceable under substitution



repl aced with sane or different hal ogen. Exenplary
hal oal kyl s i nclude - CH2Cl, - CH2CF3, - CH2Cd 3,

we@ensiosssepal kyl (e.g., - CF3), and the |like. PCI/EP2004/013557
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"Het er ocycl oam no" neans a satwr-ated ring wherein at
| east one ring atomis N, NH.or N-alkyl and the

fe@&&lrmoﬁﬁltfdrﬁg Egdraples 6ﬁémnaglgrahky1h1e]lmde,gnn Lapa not limited to, halogen,

t
et 61 RGNS S BUOFRAGS s A sl S
finet@f], bEHRBesfohfbLy, h@ymamdrmleﬁﬁbms elmaiaspmpmnoyloxy,

nitr g or_ sul The heteroc ring ma
6Bl o5 Biba Iy oL DT v s ARy P NS KB ol o0
of helgn@ais? WleahPi Slolslcithalitienctswith atagaoThe intetaedons

ki b aaons yuil%%@;;;;gﬂ%d B Rl the BPS! S berein.

pyr az@ﬁlnghm' lor <b ?I in@é/ﬂs,thhtl”fhél mkquianﬂy ldescribed event or
azi ny

ri ri
gi}g/@;msz@}qe gmq%@yhut nﬁg;} % rP.ll’l ﬂ{e&eﬁ%ﬁ%zﬂ% 1|nc uggs ihstances where

bk Bl@z i Ginbihee c?déhfk%ﬁm'd' iAldtiDdes inOhiaR it dbeb not.
I soqui nol i nyl', benzi m dazol yl, . thiadi azol ylidi,ny

benz Pistase siafedimeans aBEASEES 6P9@1F18Prfymptﬂmhwg¥%?%

tetr apygra %éﬁl&'golvéiil‘t hyRRY SRt rrfe@ﬁsﬁﬁ@)f&iﬁf&ﬁ)ﬂ @etlunder the
t hi anor phol't nyl, thi anmor phol i nyl sul f oxi

conditiongrfahe reprtan beangdesaribghdnsqpivpstion erew1th including for
gﬁ(z{}%{ég b%ﬁ?éﬂenﬁ)llﬁ lacefo%ﬁt‘h?é%@faﬁﬂ&i‘oﬁﬁlah rN'N d1meth?flformam1de,

rirsoqui nol I nyl and the'like.
shibstformg wethylenh ehlotidedr diehlggarpethans. éh:f%rpﬁ ane, dfethyl ether, ethyl

a%&!’ty’ée,ya]’c%ﬁﬁyﬂletlhyl 1 RERAE Viheth@hol, &ﬁﬁr%l%)bﬁ!nydl 18015@?{}%)1 tert-

er oar or het er oc
(bptanoh didxynsmptys:ﬂmeuuehthe epdRksespesif tqqt ﬁ@nttrmfféeﬁolven’fs

SHOsLIh P?Eﬁonspc{f %ﬁe[gI%QnX &@ﬁ@ff areWRer 8 4SS Uent s

SRYeCt ed rom a
cycl Gﬁthaaéﬂxt}dauﬁ&Cep’f@ ekyieanm@ngtwhybpsk%eful Hapigparing a
I I
r?%‘ﬁ%néacle ‘éf?ai] gomngq{cligﬁ(MTaﬁ% ggfr?néﬁll & aﬁgn téﬁ% ﬁlh@arﬁgger %gl;)glcally nor
heliewisa hhgiés;rabl@@d@mdied@ tRt |Vd11¢}yld rowgeteb eafpkyﬁtermﬁ g¢ well as
IaI E&lus CR R') n -COOR (where n is an
i‘ﬁllngaél % , R and R' are independently
hydr O‘th’rn@feeﬁdﬁﬂ}r accapbRissltfiyd r ogapound kyeans salts that are

DhE AR T LELRRIKY b hdiled HRARN b o DOEAIAL ke O
%haHna@mycFﬂ ativétyiofi t}eg_cemehe rabllnyohlydir Sng:émabsr 1na1uldy| and
aqg%nd(ght ggf | nd aRe di?lggﬁla 1)?':15 dg%(lfgfl %thﬁafmhmfgragﬂeﬂydrobromm
phen il flric)d, nlthe aMd@cgphmpi acig and thd‘lécegomf@pmﬂd whthtorganic acids
n;a n!asnacet?c? Qc\{c? %tehgerr]l%lsdl%n?cs a?’c?cf lb%ﬁz%gc, camphorsulfomc acid, citric acid,
ethanesulfomc acid, fumaric acid, glucoheptonic acid, gluconic acid, glutamic acid,
glycolic acid, hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid, lactic acid, maleic
acid, malic acid, malonic acid, mandelic acid, methanesulfonic acid, muconic acid, 2-
naphthalenesulfonic acid, propionic acid, salicylic acid, succinic acid, tartaric acid, p-
toluenesulfonic acid, trimethylacetic acid, and the like; or

salts formed when an acidic proton present in the parent compound either is replaced by
a metal ioﬁ, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or

coordinates with an organic or inorganic base. Acceptable organic bases include

diethanolamine, ethanolamine, N-methylglucamine, triethanolamine, tromethamine,
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it in synthetic organic chemstry, i.e., an atom or
group di spl aceabl e under substitutionreaction

w@oemdiosssens. Exanpl es of | eaving groups i ncl udeCT/BP2004/013557

are not limted to, hal ogen, alFkane- or
aryl enesul fonyl oxy, such as net hanesul f onyl oxy,
RdBaER | A @BYytablX ¥norginio bedeh mcludeehzmuuasuhsfdmgald@qalcmm

tosyl.oxy, and thi.e 0X d|h

kg e PP oSBT RSO P SRDCRRY Brovide.

g%t ; tr@féYrted%erhit@uﬂmaK? acceb‘taﬁw saltosrt thealts f(&rrrmllfanﬂ heetic acid,
at i nter

TREPGUIC 1 SWPBUHO R HF B P IO S GO SRe A h gBRRbpric cid
tﬁﬁgn{: gﬁg | dlﬂfﬁaacﬁssdﬂ%{lmn%’&?ﬁﬁﬁﬁl dglcu:m, "A0pd, bd addgnesium.

ns a
Teobonld bF UBiFreng LB oL THAYPBEN ORBEA L BT P AR Plisipclude

INRnHSSEHELRFIraR (516dtekd RS clystl fRERSpolligbeplishes éafidied herein, of the
ci rcunst ance occurs and instances 1n which it does

moe acidpddiemsal; at e means any disease, condition,

Sy ”pfﬂmen% “I!r)]ﬂ?oddrﬁgt !119([‘ « f\%’ 1 wRicH aitybesgeéd/ Bﬂlérch;ﬁfgeably herem,
"inert solve neans t vent 1Is nert under

s dd enp pempeundishich a%lﬁarséiwafb%iﬁﬁe PYERLIUEEECIT IS to K} ula Tin
@9{%@&% JoRBLE W ARiniitBeh 46 b AthrhiREliAXABJkE, PoEA%KE BEa

uene, acetonitrile, tetrahydrofuran,

porpotibeffrmule kard Rrepated by g RS 1OR ra R dungtion? gieup(s)
Q‘}t(hl? It}%r&?xg;otﬂlﬂﬂ%'f Gl PRORERARNRY tlﬁ’dt ehdbdHcBE6n(s) may be

acet at acet one, nethyl ethyl th
éthadmmVWpﬁ@péﬁwﬂt qp@éﬁﬁéﬁ@%%ﬂn d.¢ Biod, X H&Fé&gPaegf il SOf
(ﬂ f‘%her@ﬁida lya‘]? }é}n KfindJok @Lﬁﬁlyﬁpﬁ stddpad. atc%n{ﬂlﬁmd of Formula T is

rar ts USG I n‘the redctions g
boe@]rtp anygeovpi that arebé ﬁeqrvied gtomy@m regenerate the free hy roxyl amino,

orha ya‘fﬁ %}du%a{ejs e BFAFPERRL es SERBEr b Hcludd! Gt drénot limited to,

usefu ng a’ pha ceutl cal corrp03| tion that
Estelg eéelgr, mdgte,émte,m@dheomaée despyatives) cAdemeies| (68 NalNt v

355 1S AR e Abky oo gkutesy Lot e, -

human
atséﬂaﬂv:e&m e, Nusetyl) Widamsick bases Sichiff hrsesapd gppminones of amino

M el RS PRY LR Bl Sy PRrs BF Rtone and adehyde

flvadtiopalsg osiss 1ht¢emqi>esndmf Fomamirelc ohdthiedie, e Bundquardcs H. “Design
rept .c dd

L R SRR U R R e L on

aﬁl d “Phycekrmvb gmdnp(’j oaé‘pnb,tecsmgfgmupé’ raeing thergrpulp whighi sglectively blocks

phosphari ¢, aci lgﬁgj.a

Q0¢ aga %ﬂtedg a é%lgﬁﬁ.gx égna& co r’c])lzlggrll élg (171]r at @e[gglcag E&%ﬁbl‘f can be

kenzd dut sé edtivblg asandtber mlpamledi;ed céactivessitagn the meaning conventionally

associated with it in synthetic chemistry. Certain processes of this invention rely upon

the protective groups to block reactive nitrogen and/or oxygen atoms present in the
reactants. For example, the terms “amino-protecting group” and “nitrogen protecting
group” are used interchangeably herein and refer to those organic groups intended to
protect the nitrogen atom against undesirable reactions during synthetic procedures.
Exemplary nitrogen protecting groups include, but are not limited to, trifluoroacetyl,
acetamido, benzyl (Bn), benzyloxycarbonyl (carbobenzyloxy, CBZ), p-
methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), and
the like. The artisan in the art will know how to choose a group for the ease of removal

and for the ability to withstand the following reactions.
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|actic acid, maleic acid, mali<c8acid, nmalonic acid,
mandel i ¢ aci d, nethanesul fonic acid, muconic acid, 2-
naphf el aeld sudahe mlaerﬁa'ddh,tmps fipirsrthat c@ata cigledris@ydhi®metric or non

SR B S R P v
fIﬁ]’lﬂBdthbéﬂ)h&dﬁt anidtiules pi ﬂie@ﬂys&ﬂl&:ﬁe&dbﬂldlsfaté hlﬁlsﬁafrﬁiihtg a solvate. If

R st ol Bt e e B gt ccho,ehe

adluate Iﬁ(hm?ldddsflan gleoladate. dHl?afﬁé‘s a\i\é find b@ﬁE@c‘beﬁb@ﬁtmn of one or more
Acce

(BTN O il B R QLTGRO e ahr s s moleculr
btatceds HRODbad ddenbihRAES dAMMIet AR Jrikste hAGGED! abl e

i nor c Jbases incl ude um num hydr oxi de, cal ci um
hydr g%%%c’f PEIRLeI R ng@amapls- Merapalomstes aanember of
Sothbhmaiayie caxd 1ﬁﬁud1_5|geb1&rrﬁft g6lied tBNalARGEHoA-BAMn primates such as

| t d f ceticC
C ot atn%k;:la sla %%h%? ﬁ}gers gg anorﬁ%y ﬁ}sﬁg{egr ggglaa{n?arlns SauCh as cattle, horses,

Eﬂﬁeb,aglﬂ&vbﬁ@ﬁhﬁe, ;@ointhstieBhifial sA6h 6s raBBASRIBEY, Lhid 8fk;Gaboratory
tart rlﬁugCId citric acid, sodium potaSS|um

Ingaodeprsy shehpigatsumice; indgrneaiss and Hirdikst Ssemples of

hbﬂlmaﬁhfnafs eh@AR) B8Bark AoPRAIRAES lﬁl‘d@ aﬂﬂdyth@HE@ pf‘}?eqleﬁn ‘subject”
galts i ncl ude sol vent addition forns (sol vates) or

Prdtol denqie Awartisslay Ask os€¥- as defined herein, of the

same “'Pl@érﬁ’pe%@géﬂ}ﬂ PRctRlamoulFere i aRb e dr HQOﬁ%BQnd that, when
rodrug”, which may be used interchangeab

A lstﬁr@déms‘éd?ﬁé&maea\fmg elliseesestateds mt.tv effesh sugttreatment
fHriHe AREQE dhidg Th@ “ﬂl@fﬁhﬁca!ﬂ?f effec\ﬂv\é ISR Wil %y&%@%&gg on the

is adm ni stered to a an su1ect Pro

evRpowd disease siefaReing tregted, pheeqmrew Owhmd)@haﬁqﬁrcvge@ti@ age and
f@itﬁrefh@ﬁlﬂ{ 5aRaky kﬁéc@ UR¢ §3ut9 5&& éitrrpﬁlsﬁgﬁpr? Lﬁﬂ?} uﬁ%c;rgeent of the

formula | in such a way t i cat I on(s
%ﬁ@ﬁm@ﬁﬂﬁﬁﬁﬂﬁv@€®ﬁnmﬁnéa§émmh@apépéntﬁﬁmnpound

Pr 0dfr @&l S{HEd G Q?ﬁx% 4%y afl “Ih% gHéfﬂ’led h‘é@e?ﬁ’eevﬂen refefrrmg toa

hydr oxy, am no, or sul 3 I'n a conp
Fatabld incorppeatesydefdrence dmbrgzld) @mham ofity Vblea‘tdd: mméﬂdas preferred,

gefe@ el aﬁlﬁgﬁ&‘?'b%fgrrédqc?eﬂcnﬁtfoqls %y' amino, or

group, “respec | es of prodrugs
|ncI u atuthtoratreatmmﬂcpfmdmaasetsmateemheda (e.g.,

?g.e;?f,e%ﬁltk%{ tﬂng{iﬁealsggr]rt?%ggé ?,%Ss%iﬁdt?le c 1nﬁ51\és§mzxgto ?Fgcﬁ?g{ﬁgqsse state
goicopkvilep tmptbiﬂad’dlabfnatf be rxpaed to tb;kaptyﬂlsposed to the disease state, but
does not yet experience or display symptoms of the disease state.

(ii) inhibiting the disease state, i.e., arresting the development of the disease state or its
clinical symptoms, or

(iii) relieving the disease state, i.e., causing temporary or permanent regression of the

_disease state or its clinical symptoms.

2«

The terms “treating”, “contacting” and “reacting” when referring to a chemical
reaction means adding or mixing two or more reagents under appropriate conditions to
produce the indicated and/or the desired product. It should be appreciated that the
reaction which produces the indicated and/or the desired product may not necessarily

result directly from the combination of two reagents which were initially added, i.e., there
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and the |ike, see Bundegaard, H. "Design of Prodrugs"

niay &2 onEbe sere hrterhamdia‘t’enﬂxhidx o dde@d ) Ihmdrtzﬁﬂ&@vlhﬂk&himately
0 L rou u ans the

SRRk 2R bR R B PRl puiElTe 1

rrul t hf gﬁnxetal,dlha homnmmmausdm thihApplcatiband ieatd s€aCT@NOM™

Y T AT -

notnlen elbtuire Equmhedm@cej’thai@PAQ.nuﬁﬁifetrmg of fHeQRRERAS 0pf .

this i ion rel n th Lt tive groups to
e PSE brURetring solptarareteh B Bisrinds SHer e e oo
the reactants. For exanple dhe t er ms

an1no protecting group"an ¥Progen protecting
group” are used interchang h%ﬁeln and refer to
those organi c groups intghdeg—tQ otect the nitrogen
at om agai nst mmdesi rabl e re%ctloNs during synthetic
procedures. Exenplary nitrogen p?otectlng gr oups

i ncl afemidUimeatereNsHowd Ifi@rélﬁ‘ivetr@ reb’éfeﬁ'u'dﬁ?;%l@e @13/b. Any open
etan1do Eenzyl (Bn)., benzyl oxycar bon

%ﬁodé)ﬁéh‘ﬂi yutr@z)or 05}’8?& yhehRe 6@9(19@ AfBefyes herein should

Be Bhadreia8a aY IaxEas BRMPrksent £61 carbonyl (BOC),
and tge i ke. The %rtlsgﬁnln t%ﬁy%fgaﬂmll know how to

choodge HlvﬁF%%PlfocYFdef rempawdssif thetesmala (Bad for the
ability to wi thstand the fokd owi ng
reactions. " Sol vat es" neans solvent additions forns
that contain either stob 5|c or non
stoi chionetric anmounts ‘fgt Sone conpounds have
a tendency to trap a fiRk ar ratlo of sol vent
nol ecul es in the crystalll ¢ solid state, thus fornmng
a solvate. If the sol vent fb r Rhe sol vate forned
is a hydrate, when the so gohol , the solvate
formed is an al cohol at e. stes are formed by the
conbi nati on of one or | etiul es of water with one
of the substances in which the ter retains its
nol ecul ar state as H20 such conﬁvﬁathon being able to
formone or nore hydrate. "Subject" means mamml s and
Ao pharmasteticalnasrepteblgsalh solante ompnddng dferedfe manmal i a
§,.i ncluding, but not limted to, humans; non-hunman
primates such as chinpanzees and other apes and nonkey
speci es; f arinfeom frtd & prefvalely neimtltdrd; hor ses, sheep,
goats, andxﬁ \C o éﬁﬁﬁwﬁﬂF%F|S such as rabblts

dogs, and ca la
Y is —SOz— or —CHz—— preferably Y is =SO2—;

each Rl is independently halo, alkyl, haloalkyl, alkoxy, cyano,
hydroxyalkyl, alkoxyalkyl, -SO,R?,

~C(=0)-NR"R", ~SO,-NRR’, ~SR®, -N(R*)-C(=0)-R", ~C(=0)-R’, or —
N(R")-SOR?,

where

each R? is independently alkyl or haloalkyl, and
each of R” and R®is independently hydrogen, alkyl, or
haloalkyl;
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animal s including rodents, such as rats, mce, and
gui nea pigs; and the |like. Exanples of non-nmamal s

WO pabosks847 but are not limted to, birds, and tPeI/EP064/013557

The term 'subj ect” does not denbte a parti cul ar age or
sex. Theraeeutl cally effective anmount”™ neans an

amount of &° orplonrricttdrbaty] optivenllpdikiitusdddsyedi chado, haloalkyl
subj ect forltreatl a di sease state, is sufficient to
effect such kP >for the disease state. The

"t her apeut iesdhl df)R:"euhﬁ&l‘f‘hs Mde;mmdeuﬁﬂy allefl) Hde@MH@E&eﬂHéJ@QH(yl or

on the co @un gW t ed 2 t he v form a
severity o ¢ aftaghed gay
heal t h of tﬁt@xc%h@.newtth Sttbﬁ rfligutt(ﬁnﬁﬁﬂt f)ptlidﬁa‘ﬂ 1ncludes aheteroatom

adm ni strati,on, f nd| n
or velt eri né‘lrlﬁf derée’E”i 1@%@ ﬁ%erﬁf?lﬁg é%t 8F
terms "thosghdsfi’NRY Ré,kxo%ed RAngindehagenttehy diegemragtym or R® and

when referrin variapl e i ncorparates F ef er ence
the broad &&f Sﬁ#tn ong @g@% gheagomémw hich they are attached

pref ert ed . £ 2 hteRfcQEIbad iR 1eh ik 5 6 ?Eﬁ?%ﬁqﬂs

def i f an reatin or "treatnent" of a
di se % Os ealt W@P%H}é%t e(Squﬁm%é%H“tveﬂeom plREOFIRASSES @ot only the

$4r8018 isdmes whahShBexi i SuehlsaWHe FhriSYSTREGIR P isohi¥es which may be
g;! se state not to develop in a subject that may be
553 HUEtBeERoLs, g s dhe Ry eteRbINYPRIEEEs s enpoBIPapsgs solvates and
9@@% @e;npxbehdeapparhﬁﬂ@p Whedi a%? LR, YNt RATERSORY gnd R’ are alkyl,
i sease State, () _inhibitin di seade staté, r.e
¥ @kt prstprathieloney kgl e - %a%m%eanéurger@ﬁe feraltCofs tli.
cl i nitaktay SbOIEnen®, Y(ik Ld0,.r €l i eving the disease
state , i,e.,_ causing tenpor ary or pernanent
r egr E5&THH gnbedimentss enisd c§t1at e or its clinical

Sy”pIrP@talnTé}ﬁbBcﬁhﬁts, krigRting", "contacting” and
reacting” when referring to chem cal reaction neans

addi Hycesteimembodiments, Br is alkelab@mlkyluﬁh@m cyano, hydroxyalkyl, or
@RQ&;&%H@A ate conditi ons to produce the indicated and/or

the ‘desired product. Lf shoul d be appreciated that the

r eack entaigherohodimsats R isthialopheiilcat ed and/ or t he

desi f,ed HiP 5d1:i?e¥1tsn?%n %z?ﬁﬁ%'o'rx % V\ilﬁ,c 1% %5@9&&% haloalkyl,

fromthe conbrl nat nté
aﬂwm ayanp, bt eyalkyl.er alltObmarHe)r}ay Béisdnbordenylor e

IuIn: ?Ir‘mtgei{ ﬁ'{éa h‘egt Eels%bgg%tgféga#l ?ﬁfpﬁlamf )ﬂg)lélc’ne t‘e’g]dfbhenyl or

apwr@ﬂysltd@tluEsd neldltb}’lo(MmIe préferagomBt Jalphem)ﬂ,ez ﬂuorophenyl 2-
%@ﬁ%w % £ dﬁ'&]?&obﬂeﬁyhlzf clﬁ&%lphgrﬂﬁ Rioop enﬁ 4—methoxyphenyl
3,5-dichlorophenyl, 2,6-dichlorophenyl, 2,4-dichlorophenyl, 3-
methanesulfonylaminophenyl, 2-methanesulfonylphenyl, 2-carbamoylphenyl, 3-

methanesulfonylphenyl, 4-methanesulfonylphenyl, 3-fluorophenyl, naphthyl, 2,4-
difluorophenyl, 2-cyanophenyl, 2-chloro-4-fluorophenyl, 2-methyl-5-fluorophenyl, or 5-
chloronaphthyl. In specific embodiments, R* phenyl or halo-substituted phenyl. More
preferably, R? is phenyl, or halophenyl such 2-halophenyl, 3-halophenyl or 4-halophenyl.
In specific embodiments, R* may be 2-chloro-substituted phenyl or 2-fluoro-substituted
phenyl.

In certain embodiments, R® and R* are alkyl. In still other embodiments, R® and R*
together with the carbon to which they are attached may form a cyclic group with 3 to 6

ring atoms that optionally includes a heteroatom selected from N, O and S. In specific
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representative benzoxazine corgaunds described herein

i's shown by the formula: Chenical structures shown

hebeidimenss £R pmelRirase mestiyh@r RElasd R* t@kether Mith thpemrbon to which they
I Pn.a carb n en or__oxygen atom on the

Xﬁ@ﬁ?@% Y f kﬁ@b@ §H§KW3 be understood as

i ndi cﬁatermgn bimbodmmes; cempbumdsvfdoragén (I) Ehemofy gRtifieilly of the
I Qui conpounds. of the formula (I): R (>" or a

ﬁﬁnpﬁa@zbtlcalA acceptabl e salt, solvate or prodrug

thereof, wherein: mis fgomO to 3; preferably mis O

or 1; X is Nor CH preferably Xis N Yis - SO2- or -

CH2- ; preferably Yis - ; each Rl is

i ndependent |y hal o, aIE%I, hal oal kyl , al koxy, cyano,

hydroxyal kyl , al koxyal Pegt”, - SQ2Ra, - C(=O - NRbRc,

- SO2- NRbRc, - SRb, - ‘Rb)o RO - Rc, - (=0 -
Rb, or N(Rb)- S2- Ra, e aRa S |ndependently
‘ and Rc is
or hal oal kyl;R2 is aryl

al kyl or hal oal kyl, an
i ndependent |y hydrogg?
or heteroaryl option y %yb tltuted by anyl hal o,
hal oal kyl , al koxy or cyano; / R3 and R4 is
i ndependent |y al kyl, hydroxyal ®RA.koxyal kyl , or
R3 and R4 together with the car to ich they are
attached may forma cyclic group with 3'to 6 ring

gn:t hat optionally includes a heteroatom sel ect ed

fromN O andess:, (p{oeg eﬂr@@L%lﬁ?lsaI?om 840 3r € al kyl; and
each R is independently alkyl, halo, haloalkyl alkoxy or cyano, and

m, R, R?, R* and R’ are as defined herein.

In certain embodiments of the compounds of formula II n is 0 or 1.

In certain embodiments of the compounds of formula II R' is halo.

In certain embodiments of the compounds of formula IT n is 0 or 1 and R' is halo.

Some of the representative Compounds of Formula I are shown in Table 1 below,
together with melting point or mass spectrum molecular ion data. Melting points are for

the corresponding hydrochloride salts unless indicated otherwise.

Table 1.
# Structure Name Mp°C or
M+H
H
b
1 [N 4-(2-Fluoro-benzenesulfonyl)-2,2- 222.9-
o oHa dimethyl-8-piperazin-1-yl-3,4-dihydro- 227.1°C
CH, 2H-benzo[1,4])oxazine
N F
)
o=
O
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fro 5; preferably

Iflcem%ﬁ“#ﬁ the’car

oget her ™ Wi

forma cyclobutyl ri

In
or R3 and

n?tgi are attached

In certain

and R4 are
bon to which
ng or group.

conpounds of formula (1) are nore

Mp°C or
M+H

g;g;}tly al kyl , hal g,
R3, R4 and RO

ai nlenbgdi nents of t

of t@esrep esentat

t he correspondlﬁ@ hy
cated ot herw se. Tal

la (Il1): Ra N wherein: nis

nis fron10 to 2; each R1O is
@:Ioal , al koxy or cyano;

4GBl F%&eﬁ’éﬁoé}’lﬁ -2,2n

raane@@fpw@e&aﬁﬁ - aranlagyto-n

s eTogf|pentE Bl e ool

conpounds ofN"formula |1

nis 0 or 1 and R10 is halo.
ve Conpounds of Formula | are
ogether with nelting point or
ion data. Melting points are
drochl oride salts unl ess

le 1. # Structure Name MOC or

273.0-
277.1°C

M+H
di me
PH- b
N7 (3

H 1 4H(2-Fl uoro-benzenesul fonyl) -2, 2- 222.9-

| perazin-| -y
] oxazi ne# St

thyEg
enzo[ 1
-Flu

| -3, 4-di hydro~ 227.1 0C
ructure Nanme MOC or M+H

benzenesul f dfyilyo-£-(3-HyooEbenzenesulfonyl)-

2,2-dimethyl-8-piperazin-1-yl-3,4-
dihydro-2H-benzo[1,4]oxazine

197-

198.2°C

6-Fluoro-4-(4-fluorobenzenesulfonyl)-2,2-
dimethyl-8-piperazin-1-yl-3,4-dihydro-
2H-benzo(1,4]oxazine

204.7-
210.3°C




di met hyl

- 8- pi perazin-| -yl

- 3, 4-dt hydr o-

2H benzo[ 1, 4] oxazi ne (dec.)

WA 2{04/0F48ubr o- benzenesul fonyl ) -2, 2- 184-

di met hyl - 8- pi perazin-1I -yl

-3, 4-d#hydro- 2H benzo[ 1

, 4] oxazi ne 1930C 4- (3- Chl or o- benzenesul fonyl ) - 2, 2-

PCT/EP2004/013557

2%3 2- di r@é{ 8- pi per thi n-1-yl-3, 4-ﬁ£1g¥dro- 2350C Mp°C or
2H Henzo[ 1 oxazi ne
6- Fliuor o- 4- (2 fl uoro-benzenesul fonyl)- 262. 3- CH, M+H
2, 2-|di net hyl - 8- pi perazimn-1-yl-3,4- 265.8 0C
di hydro 28 benzo[ 1 , 4] oxazi neStructure Nanme MdOC or
M+H |4 or o- benzenesul fonyl )-2,2- 273.0- O CH3
dinEthy i perazin-1 -\ I-34d|t1¥ 77.1 0
A Henzo & 4] oxazi ne NIJ ¢Benzengsulfonyl-6-ffuoro-2,2- 1methy1— 259.6-
6- Fl|uor o- 4- (35 f | @8 0- benz p@bmﬁqnws)é d1¥/lro-2H- 264.2°C
2, 2-{di ~8>diper azi qﬁ%l 4-.198. 20C |
di hydro enzo[ I 4] ox henrkl Foxazine
6- Flju ~4~(4nfl uor obenzenesul fonyl ) -2, 2- 204. 7-
di mgt hyI 8- piperazin-| -yl -3, 4-di hydro- 210.3 0C
2H henzo[ 1 o7 e Optructure Name MpOC or MtH
H
N
10 [Nj 2-(2,2-Dimethyl-8-piperazin-1-yl-2,3- 190.6-
o. ,CH, dihydro-benzo[1,4] oxazine-4-sulfonyl)- 192.2°C
jLCHs benzonitrile C
!
o)
NS
H
N
11 [Nj 3-(2,2-Dimethyl-8-piperazin-1-yl-2,3- 189.0-
o s dihydro-benzo[1,4]oxazine-4-sulfonyl)- 194.9°C
TCHS benzonitrile
N
04 N
O/
H
b
12 [N 4-Benzenesulfonyl-2,2-dimethyl-8- 213.6-
o CHs piperazin-1-yi-3,4-dihydro-2H- 215.0°C
TCHS benzo[1,4]oxazine
=)
e




4- Benzenesul fonyl - 6-fl uoro- 2, 2-di net hyl - 259.6- .0 CH3
8- pi perazin-1-yl -3, 4-di hydro-2H 264.2 0C benzo[1

WQ 2josxsssisne 2- (2, 2- Di net hyl - 8- pi per azi n-1 -yl - 2PGF/EP2004/013557
190. 6- di hydro-benzo[ 1, 4] oxazi-ne~4-sul fonyl )- 192.2 0C
benzonitrile 3-(2,2-D nethyl -8-pi perazin-I-yl-2,3-

1 0- CH, di hydro-benzg[1l , 4] oxazi nes4-sul fonyl)- o
lg’% 9 0C be%%oa{nl Trile NqO 4- Benzenesu}\]4 yl - MpC or
>2- dj met hyl - 8- 213.6- CH, M+H
Di perazin-1-yl-3,4-di hydro-2H 215. QC benzo[ 1

4] oxaz ne Cstructure Nane MpOC or MWH H - N

4 (2F o- benzenesul fgnyl ) - 2, 2-spiro- 194. 8-
cIo ut - 8- pi perazin-lj-yl - 3, 4-dj nydro-_ 207.6 0C:O
Q ble , 4] oxazi ne O § @ Fluoro-benzenesulfonyl)-2,2-spiro- 194.8-

f- (3 Fl Of o- benieneSU| f Cr&yélé)b&ar?—ﬂslﬂgé&zmmgl - d1hydro— 207.6°C

cl ohutan-& er azi n- |
oY ] - 2¥-} benzo ]ox zine

PH be , 4] loxazine O
N
O= l
O// D
F
H
N
14 [Nj 4-(3-Fluoro-benzenesulfonyl)-2,2-spiro- 200.1-
o.. cyclobutan-8-piperazin-1-yl-3,4-dihydro- | 206.1°C
jO 2H-benzo[1,4]oxazine
\
O=s F

15 [ ] 4-(2-Chloro-benzenesulfonyl)-2,2-spiro- 191.7-

o cyclobutan-8-piperazin-1-yl-3,4-dihydro- | 194.3°C
jO 2H-benzo[1,4]oxazine




4- (2- Chl or o- benzenesul fonyl ) - 2, 2-spi r o-
cycl obut an- 8- pi perazin-1 -yl

191. 7-

- 3, 4-di hydro- 194. 30C

wQ@bkbobesssa] 1, 4] oxazine Of Structure Name MpOC PCT/ERIdo4613557

4- Benzenesul f onyl
piperazin I -yl -

-2,2,6-trimetllayl - 8- 262. 9-
3, 4-di hydro-2H 264.6 0C

Aioxazi ne 17

oxazi Ae Anot het aspect

of the present invention

4#(3 FIuor%“H@ernesulfonyl)-2,2,6- Dames. Mp~Cor
tri et hyl - 8- pi perazi nyl{-yl - 3, 4-di hydro- 255.8 0C M+H
2H pbenzo[ 1 , 4] oxazi ne 18

-(2-Fl uorw- benzenesul flonyl ) -2 >2,6- 274. 6-
trimethy i perazin- |1-yl -3, 4-di hydro- 276.2 0C

2H—3enzoEé , 4] oxazi ne# |Struct ur e Nane NE C or. MtH H (

18 { (4- enesul f onyl |-4Benzgnesstipgpyl-232,64mimeihyl 8- 262.9-
pi per azi n- -3, éHdlhyﬁﬁgﬁgfb,ﬂ&ﬁ?ﬂ;&dﬂb@@%&ﬁil 4] 264.6°C
oxazi n- 6- Atdfanol Q
2>2{Di ne 8- pi p&fazi ,benioﬁlA_]gxazggg
(pyt i dire #onyl) -3, 4-di hydro-2H (M+H) benzo[ 1, 4]

o, CHs

2H-benzo[1,4]oxazine

provi des a &Ompe n lconprising a therapeutically
ef f ¢cti veanouft conpound of formula (1) and a
pharnaceutically
H
N
17 [Nj 4-(3-Fluoro-benzenesulfonyl)-2,2,6- 253.3-
o. fHs trimethyl-8-piperazinyl-yl-3,4- dlhydro— 255.8°C
jLCHs 2H-benzo[1,4]oxazine o
H,C N
O:f\Ti::]/
0
18 [ j 4-(2-Fluoro-benzenesulfonyl)-2,2,6- 274.6-
trimethyl-8-piperazin-1-yl-3,4-dihydro- 276.2°C
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acceptable carrier.

Yet anot her aspec

t of the present

i nvention provides a nethod for treating a CNS di sease
W@ e@se588m7 a subj ect conprising adm ni stering tBCT/AR2004/013557
subj ect a therapeutically effedvVi-ve anount of a

conpound of fornul

a (I). Preferably,

t he di sease state

C ri ses gﬁy g9§e

neurfol ogi c drsor
defijcit disorder,
at er al

sclerosis Al zhei

s, schi zophreni a,
ders
Par ki nson' s di sease,
ner' s _di sease

MRAe

menory di sorder

I ¢ depressions,
P8 attention
anmyot r ophi c

and Huntington's

Mp°C or
M+H

di sgase. t|II
provji de
gastr oi

A ni st

t
ng to t

aspect
pr oduci
spec
as Clop
(R1O),
t he |steps of:
OH HH

ou

_af fo
maybe P

anot her
thod for tneating a disorder of the
testlnw

3

aspect of the

ract i
he su

a subj ec
&en%@n@ﬂ%éoaa

rovi

entllcl)g({)

Ept iq
d of
mula |, herea

romul aji:
d a¢cording to a
ctimg a conpound

present invention

T2

ef f ect i vermu ot @H,a com@w&nﬁlﬁ -floraralhgdfd-dH- Anot her

51nr<ﬁ?§ﬁngﬁ§§%c§f’ﬁeﬁ? r

fter designated

YNV VRR3) N (RL OS O

nmet hod conpri si ng
of forrmula a Br

419
(M+H)

20

‘benzo{1,4]oxazine

2,2-Dimethyl-8-piperazin-1-yl-4-
(pyridine-3-sulfonyl)-3,4-dihydro-2H-

389
(M+H)

Another aspect of the present invention provides a composition comprising a

therapeutically effective amount of a compound of formula (I) and a pharmaceutically

acceptable carrier.

Yet another aspect of the present invention provides a method for treating a CNS

disease state in a subject comprising administering to the subject a therapeutically .

effective amount of a compound of formula (I). Preferably, the disease state comprises

psychoses, schizophrenia, manic depressions, neurological disorders, memory disorders,

attention deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s

disease and Huntington’s disease.

Still another aspect of the present invention provides a method for treating a

disorder of the gastrointestinal tract in a subject comprising administering to the subject

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

Another aspect of the present invention provides a method for producing a

compound of formula (I).




(Rwith a conmpound of formula b OBr Br R3 Rb to
obtain the conpound of formula ¢ Br OH OBr N (Rl), H

waRb5/08884per f orm ng the cyclizati onof the conppCHEPWN4/013557

10

formula ¢ to a conpound of formgl-a d Br c) reducing
the conpound of fornmula d to a conpound of fornula eBr
R3 ( IiNkh enbbémadntgpetifie coapporuiicdf droduds Mblepeafemdsiynated as

conpoun formula f SO2CI ' to obtain a conpound of
PR orRITE s 0 <R 1
le
()
N 4
o]/‘RRS
YA

0=$

f
(R’Io)n
may be prepared according to a method comprising the steps of:
g prisimg 1%

a) reacting a compound of formula a

Br
OH

(R1) NH,

with a compound of formula b

Br

b) performing the cyclization of the compound of formula c to a compound of formula d

Br
I
1 N (¢]
®hy 4 H

c) reducing the compound of formula d to a compound of formula e



e) reacting the conpound of formula g wth a conpound
of formula h FfFN NH to obtain the conpound of fornula

wo 20080588k h R1, R3, R4, R9, R10, mand n are as ded¢T/RRIH04/013557

10
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her ei nabove. I n another enbodiq®nt, specificconpounds
of formula I, hereafter designated as conpounds of
formula m ?° NO-RR3 N (Rlpt m(R maybe prepared
according to a nmethod conpri s nt R steps of: a)
reacting a conmpound of for @ 76 R R/ (Rl),m.
with a conpound of formula pAB~(-RLY to obtain a
conpound of formula k (RI(B " b)H reduci ng the conpound
of formula k to a conmpound of formula 1 Br -RR (R )n
d) reacting the compound of formula e with a compound of formula f

S0,Cl
f
(R“)E

n

to obtain a compound of formula g

e) reacting the compound of formula g with a compound of formula h

9
RN NH
/
h
to obtain the compound of formula i

. pl b3 0 .
wherein R, R, R4, R?, R m and n are as defined hereinabove.

In another embodiment, specific compounds of formula I, hereafter designated as

compounds of formula m:

[]

o R

b

R/
m (R:@

may be prepared according to a method comprising the steps of:

a) reacting a compound of formula d



10

(RLY i c) reacting the conpound of fornmula 1with a
conpound of formula h RON NH to obtain the conpound of

wo eoossss4m wherein RL, R3, R, R9, R10, m and PCHEPR208£013557

defi ned herei nabove In still angther enbodi ment,

speci fi cconpounds of forrmula I, hereafter designated
as conmpounds of formula qg: (Rsl0) may be prepared
accordingto a nethod conprisingeot he*steps of: a)
reacting a conmpound of for g VER), O=S O( Uwith
a conpound of formula n Y , )~ obtain a conpound
of fornula o b) dehydrat iRl t heHconpound of formula o
to a conmpound of formula pc) Gehydr ogenating the
compound of .f or.mul to obtain the conmpound of
%tgprﬁﬁoglpqo,un\ﬂ?gf%rinhuqﬁﬁ, R3, R4, R9, R1O,mand n are as
defi ned herei nabove. The illustrative synthetic

reacti on schenmes shown and i bed bel ow further
illustrate these nmethods. T arting materials and
reagents used in preparingyhesq conpounds generally
are either available fromcommercial suppliers, such

rd Gh Oggqﬁ ' or are prepared by nethods
ﬁ%@hla&tdo t se@sﬁ?ﬁng%alkn the art follow ng procedures

set forth in references suc,glr as Fieser and Fieser's

Reagents for Organic Synt he%i SH WA4ey &Sons: New Yor Kk,

1991, Vol unes 1-15; Rodd' s styeof Car bon
Compounds, El sevier Scien

®H/ N0

. (R10)n

b) reducing the compound of formula k to a compound of formula 1

Br

¢) reacting the compound of formula 1 with a compound of formula h
9 \
R°N NH
—/
h

to obtain the compound of formula m,

wherein RY, R?, R%, R%, R m and n are as defined hereinabove

In still another embodiment, specific compounds of formula I, hereafter designated

as compounds of formula q:



Publ i shers, 1989, Vol unes 1-5 and Suppl enental ; and
Organi c Reactions, Wley &Sons: New York, 1991, Vol unes
wa2008/0588e f ol | owi ng synthetic reacti on scheneRCHER2004/013557

nerely illustrative of sonme methiods by which the
conmpounds of the present invention can be synthesi zed,
and various nodifications t@°these synthetic reaction
schemes can be made and wil jy_be suggested to one
skilled in the art having feferred to the disclosure
contained in this Applicatiof. The starting materials

and the internedi ates of tha _syntI®étic reaction

schenmes can be isol ated anj rifiéd i f desired using

conventional techniques, iffefUdi'ng but not linited to,

filtration, distillation®érystlalLization,

chr omat ogr aphy, and the Iike.éBu terials. can be

characterized usi ng conventg onal ns, i ncl uding

physi cal constants and spectral @afa. Unless specified

to the contrary, the reactions described herein

Rh8f 8¢ Blepiredb&ofTAL USH ﬁf&tﬁmp&fm@%iﬂ%‘&@steﬁﬁ gpsphere at
e

at nospheric pressure at a reaction nper at ure range
Q) rédcaiE abompondBoerhalaabout 150 0C, nore preferably
fromabout 0 OC to about 125 0C, and nost preferably
and conveniently at about rogm (or anbient)
tenperature, e.g., about 20 lC.oScﬁﬁneAbelow
illustrates one synthetic edufé usabl e to prepare
speci fic conmpounds of fornu} wherein Rl, R3, R4,
mand n are as defined hétkin BL Step Redu Step 5 Step

4 Am nation Sul fonyl ation SC28Q) H a (R10);
| R, "
5 with a compound of formula n
$9
N
QO') E
to obtain a compound of formula o
$9
N
HO o. r*
>
Ry )
O——;/S
o)
(R19), Q

b) dehydrating the compound of formula o to a compound of formula p



(RLYSCHEMEA In step 1 of Schenme A, an ortho
am nophenol a is N alkylated by reaction with acid

whadosaisssi’ t o af f ord benzam de conpound c. Thi SPCERR100OO 3557
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may be carried out in dry pol ar2aprotic sol vent at
reduced tenperatures in the presence of an am ne base.

Acid halide b may conprise,g®f or exanpl e,

2- br ono- 2- net hyl propi onyl Jprom de (providing R3 and
R4 each as nethyl),
2- br ono- 2- (2- hydr oxyet hyl )pbat yroyl brom de (providing

R3 and R4 each as 2- hydrox -t vl )R

2- br ono- 2- ( 2- nethoxyethyl) opilorYyl brom de (providing

R3 as 2-nmet hoxyet hyl and P et hyl ),

1- br ono- cyclobutanecarbonyl ﬁ]d (providing R3 and

R4 whi ch together with their gha carbon forma
cyclobutyl ring), and the liKke. brom ne groups on

acid halide b maybe repl aced mi fochl oro or ot her

| eaving groups in many instances. |In step 2, benraride
Zﬂglyfﬂg%e‘fmﬂ ﬁfe%@ﬁﬁmﬁn& 4 2 fdrﬁfﬁld Pt 6153:ai&1Qh€ﬂ:ompound of formula g,
bénzoxa

ong” gonpound. d. cyclizatjon may be

P HEN ByR Bk, N b@#@&?ﬁ @ e BBHORIRATROYN t he

pres ejﬂ’l% @sftraﬁ\'é %In*ﬂ?éi% rSHEBn 3SRk ISSIY A £ AksbAP&L Below further
under ég@ tic solvent conditions. The f
bEminﬁ@&mﬁnn éﬁpound d of step 2 is reduced in step

3 to gff Q%Igngﬁﬂ%@fﬁ ZinRG efrentSiBed BB tﬁgse%t)ﬁﬂ)oﬂnﬂﬁgeneraﬂy

ut|I|ze or” exanpl e, uci ng agents such as bor
awre bithapeaibleftar e@mrrse@@ahmpplgqﬁéb@h shYldrrye ., or are

gvr u%k%leé Q% A% A SP?QB t% Afst bikBed in'tRe St %ﬂo@\nné’ RZRX@es Q8 forth in

es a s atron reaction by treatnment wth
aeferersad a‘u@hyi; Flesdriade Ffesqr@ Reagerds tor {lreaiiis Synthesis; Wiley & Sons: New

xcg/r O%4 ! P& Vs e]5 gc g, %Hélé Q&Eﬁis'ng;bf QA @&géuﬁseplsé‘wer Science

b easl under pol aprotic sol vent
cmrhdmhersm@s&a quhmeplégedégpplfemntaémwéow Repstionss YYiley & Sons:
S h 1
g?:)glﬁ gi %IP%salr % P?R }froo ny anrkﬁ{l%?fm {(;%X%%%: grsnes are merey
pylnstchtwe of sﬂn‘mmﬁthodh bp wihdé\s:he ehinpoendsudf tlamgresent invention can be
Ss(yé\&eélze% ﬁné ﬁﬁgrﬁ&%ss g lnc}zhrﬁ(g%lc tng g&n ﬁl{eé s?ﬁtheﬁ% réalaﬁmll Vﬁx%nleg can be made
adnyd willl Heanygestedna onadiiliel ig theait hedng defwrecdwtorihp diselppure contained
conpound..h in the presence of a palladi um catal yst
dﬁgg ﬂ:é? solvent conditions, to afford a
pi peraké nyﬂUng ydt&didl§ n@&bmrmeﬂaataeoﬁ the syRtleetic reaction schemes can

be isolated and purified if desired using conventional techniques, including but not

limited to, filtration, distillation, crystallization, chromatography, and the like. Such
materials.can be characterized using conventional means, including physical constants

and spectral data.

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

conducted under an inert atmosphere at atmospheric pressure at a reaction temperature
range of from about -78 °C to about 150 °C, more preferably from about 0 °C to about
125 °C, and most preferably and conveniently at about room (or ambient) temperature,
e.g., about 20 °C.

Scheme A below illustrates one synthetic procedure usable to prepare specific

compounds of formula (I) wherein RY, R% R% m and n are as defined herein.



compound i is a conpound of fornula (I) in accordance
wWth the invention, wherein Xis N, Yis -SCV, R2 is

wWo@piosossslit y substituted phenyl, and R5, R6, R7p@nEPi84/013557
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are hydrogen. Conpound i is nopg-specificallya
compound of formula (11), described above. In
i nstgnceswhere RO i s hydrogermer BOC protection or ether

sui t abl @uprotiection strategie pybe use rot ect

th resg Brri trd ¥Op| pergsy%gzegl ¢ OIFF% Step
depot h 1 e mblgatiph s Be ﬁérCYBHze’ttoect Hg Redu
graup paybe cargled out |ﬁi.tep B &0I'Rbwi ng t hr')/ H ©

am natTon reactton. Many vari ati ons on the above 9

procedure are possible and will suggest thenselves to R
those skilled in the art upon review of this

di scl osure. One such variation, shown in ScheneB, N
maybe used to provide conpounds_of fornmula (1) wherein [ ]
Yis -gH2- instead OF-SQ2-. ( X CHENE§4In step 1 of

SchengB, ,bepzoxazi gon (pre Oag wfescri bsteb mbove O<
in R® undegﬁﬁis,an N- ion by ggagfion _
Wi t brondemwmtm af fQr N— enzyl benzoxazi noneg? N

c ounde e\ ben 0 moxazﬂhoﬁ@s undFQNnaMmihen " 0S5
be reduced in ste tq prOV|de and zyI . O
benzoxazi ne 1. e zyk benzoxdz y then in tbrn TR

under go anlnatRoﬁ by reaction MAtR BPperaZ|ne h (shown
|n Scheneﬁo to provide pi pdHEMBA benzyl benzoxazi ne

h g%ﬁ%sbf §g§ Rue[}fjoﬁlflo {Ltﬁfﬂ@h@ﬂ(ﬁ b)s MOAKRLRA ¥ §eact1(()jn with acid

i's optiona ubstituted pheny
FREllder fo #fford banzBnide eomqu@g nTl:nwr@ﬁfeonglai}’sbeﬁyrdwé@eﬁm dry polar

%Pﬁ?lﬁczsgg Igt zﬂrr&i&%% k&%&%&&tlﬁ Gild HBsentd Gt ﬁgﬁnﬁﬁY)Q?e Acid halide b

nation r ctlon as noted above._, .
Amy( ctmpnsa,rfpatxamplgri—bmnqrﬁdoébﬂrmomnﬁcm@mé# (spedimg R" and R

PRSP0 A RSP SRR g an
Hyd’[ agehptrogyethyl), Riromo-2-(2-methoxyethyl)-propionyl bromlde (providing R’
as 2-methoxyethyl and R* as methyl), 1-bromo-cyclobutanecarbonyl bromide (providing
R® and R* which together with their shared carbon form a cyclobutyl ring), and the like.
The bromine groups on acid halide b may be replaced with chloro or other leaving
groups in many instances.

In step 2, bemzaniide compound ¢ undergoes a cyclization to form benzoxazinone
compound d. This cyclization may be achieved by heating benzamide compound ¢ in the
presence of mild base such as potassium carbonate under polar aprotic solvent
conditions.

The benzoxazinone compound d of step 2 is reduced in step 3 to afford
benzoxazine e. The reduction of step 4 may utilize, for example, reducing agents such as
borane or borane complexes, sodium cyanoborohydride, Raney nickel/hydrazine, or the
like.

. In step 4, benzoxazine e undergoes a sulfonylation reaction by' treatment with aryl
sulfonyl halide f to yield arylsulfonyl benzoxazine g. The sulfonylation reaction of step 4
may be easily effected under polar aprotic solvent conditions in the presence of an amine
base. The aryl sulfonyl halide , it should be noted, may be replaced by heteroaryl
sulfonyl chlorides such as pyridine sulfonyl chlorides, thiene sulfonyl chlorides, furan
sulfonyl chlorides, or the like.
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ga/Ro ( 10)(R10)n n SCHEMEC In step 1 of ScheneC,
aryl sul fonyl benzoxazine g (prepared as descri bed

wW@bwsesssw? step 4 of SchemeA) is treated w th aPCT/EP2004/013557

al kyl I'i t hi um reagent such n-butyl Iithium under
anhydrous pol ar aprotic conditions and dry ice/acetone

tenpeg é’&vﬁ 6€an 4iRind8HE FakBoRis|chirfidaiue thhiertie ﬁﬂ}ﬁ@ﬂf@ﬁﬁ beRRxazine g is
shovvg erein the brm;ag 8]eoup of cor;gﬁﬁ%
{reped Mt My eTRTing FRmPO in thefpreseRer 9t ama%aéaly% under non-
HhRp séii/érﬁ%haﬁubﬁﬁ% @@oﬂd@ p?bér'dm%l%@ylﬁﬁf&fy%bk&ﬁ%qt qne
nto effect an al 5 ation_and provid
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femppBRY tisy compeand pffosmmuly () g\ﬂ%@ﬁﬁiﬁnwd@#z Hhedpyensiop, wherein X is
e b eé@r ORAig bgﬁ Sr‘gii'}?sh@ut@@?h&mﬁﬂd@; RE, @7 af¥ ?ﬁE}e% d@ogen

plperl one as or al ternat’ivel Yy Fyrro di no

nmoreaﬁppaﬁﬁalbwcemp&ﬂ@d@éfﬁm%q dbh gesaxibed dmve
Wher g, tdn%esl'Wré’ﬁ%ﬂh geﬂ? e ﬁ?ét@&o‘i’for@cﬂ& u1table rotect1on
renova Fotection Strategl es may be used ofec
meteglzqamgé e fedrto @é‘ﬁe@fﬂlh éqreespelyfémg Eing @ut@%mmf @mtrazme i,and
r o@e%ﬂ ggé))/ e(?]\}foxg;%ﬁ%%‘?&l@?p%%c%g%}’cﬁ{?\/ﬂlaysb@éatrf&&‘&&ﬂn step 5
Oé\fmg thel appinafigrsteactioned ar yl sul fonyl benzoxazine o is

dehygg nﬁoﬁs Q%athgﬁﬁ(gve :bLkdhd % ?853901& Oyl &Ig%&?ﬁemselves to

conpoun erein the heterocyc nolety 1s pa

thesaskilled evdthe RY{ upentreview efr%mkilmécvmse t Gingsugb vgdatadri, elmown in
e O B e o B S B o PR RERY Mo ChD intenc
olH8¥it ut ed benzoxazi ne conpound cj. This reaction may
be achi eved via hydrogenation using a platinum or

pal | adi um cat al yst under m | d ethanolic conditions.

The benzoxazi ne conpound is a conpound of formula (1)
wherggin X is CH Yis - BCv, and R2 is optyonally

sub l&f; phenyl. The

y rg.pf Sc g;ﬁ 8le5®
@ Z0 a§i > 95 . M Amination @: j
Y

a@yl sul fonydR)enz Xa2i ne g, t<6 raf f or d
cor’?‘pou!nds of ga (1) n Xis CH Yis -
and R2 is op ally substlt d phenyl. Mre cific |

details fOKR roduci ng Conpétnds ,of Formula ®arel m R
descri bed in the Exanpl es §@ﬁm\gEBbel OW.

In step 1 of Scheme B, benzoxazinone d (prepared as described above in Scheme
A), undergoes an N-benzylation by reaction with benzyl bromide j, to afford N-benzyl
benzoxazinone compound k. N-benzyl benzoxazinone compound k may then be
reduced in step 2 to provide an N-benzyl benzoxazinel. N-benzyl benzoxazine ] may
then in turn undergo amination by reaction with piperazine h (shown in Scheme A) to
provide piperazinyl benzyl benzoxazine m, which is a compound of formula (I) wherein
Xis N, Y is -CH,-, R%is optionally substituted phenyl, and R’ R® R” and R® are
hydrogen. Where R’ is hydrogen, a suitable protection/deprotection strategy may be
utilized during the amination reaction as noted above.

Another variation on the procedure of Scheme A, shown in Scheme C, may be used

to prepared compounds of formula (I) wherein X is CH instead of N.



The conpounds of the invention have affinity for one
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5-HT7. The conpounds in generalyshave sel ectiveb5- HT6
receptor affinity and assuch are expected to be usef ul
in the treatment of cerfain CNS disordersgsuch as
Par ki nson' s di sease, H&htingdon's di seas anxi ety,
depressi on, manic depressi on, psychoses, e |Iepsy,
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as hydrocephal us. Such con%ggﬂﬁggéfe al so expected to
be oflnwtep liof Stheend € %tflﬂﬁfdnybf)erﬂekdz&ndg (Cpaqizfréﬂ M dséribedlabove in
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@ es ﬂP gﬂtehﬁﬁ' g t he a%flnltles of _test .
Bt i Bty 1} WeRHLADE PROPIHEEP YR S RPIR B g
agfladed by litigingl. Bsskditatad @t&ﬁ&dfaltebl@ @han1@éﬂ?rﬂéa@teé in-$R€ with
gfesent i.nvention nclquﬁ har naceut. c conpo S]}bsons

gipr Sl iane 1 wadtec iGPVidRa skeSaRy L substhied
bAlRMohPIhen@bxadite oNdih¢heteddcytisditisne d ARQb&pAke, for example,
nonr c.,m xtur j somers or. a pharnaceut|0ﬁ
REEiHORE FehoRPy SeglteSntlrava m \distorte op gepanenpl pf which are
k@@&ieram@y PRASHIBCBeeCrRA 1k % @@g&pua@b bgote@idn & oth@emovable
optlonally ot her thera eutlc and/ or “prophyl actic

PRFeEretbesios magdisdised to prrkeck SP9Md NFOgHOt belerasyelic ketone
nwAokREpoMdidg Iﬁ&ogammt}feuﬁfe@&m @uﬁsha{tédp %lﬁshff&ll}hlﬁenzoxazme 0.

effective a of the ‘acce nodes
admi AR Step Hgﬁxefeé?cya@bﬁwﬂf%d aréfbrllﬁgméu ﬁwoacazme o is dehydrated by

Wehﬂnﬁéﬂt %ﬁth I§Hﬂ 'é\%? E@)eri?%{stﬁg %oﬂh?ﬂgl?& th%reﬁ% ﬂi&fé‘tér%cyclyl moiety is

BW@V&BWW?{@O Ipgerdpin ep Oégp@ﬁﬁﬂmvgdthféwtmmymur

of the disease to be
Eggggg%ua,ﬁg¢§§%§@§2§§%@§¥%%e heal th _of the subject,

t he é@ts’@ﬁéycmp@lﬁ@ Rohyehis hydeagenathé ta promidesnbstitated

8Enzoxazine compound g. This reaction may be achieved via hydrogenation using a

Z-A

S

platinum or palladium catalyst under mild ethanolic conditions. The benzoxazine
compound g is a compound of formula (I) wherein X is CH, Y is ~SO,-, and R? is
optionally substituted phenyl.

The procedure of Scheme C may also be used with N-benzyl benzoxazinone
compound k in place of arylsulfonyl benzoxazine g, to afford compounds of formula (I)
wherein X is CH, Y is ~CH,-, and R? is optionally substituted phenyl.

More specific details for producing Compounds of Formula I are described in the
Examples section below.

The compounds of the invention have affinity for one or more 5-
hydroxytryptamine receptors, including 5-HT1, 5-HT2, 5- HT3, 5-HT4, 5-HT5, 5-HTS,
and/or 5-HT7. The compounds in general have selective 5-HT6 receptor affinity and as



adm ni stration, the indication towards which the
admnistration is directed, and the preferences and
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of ordinary skill in the art afygreating such
di seaseswi || be able, w thout undue experinentation

a0eh hre e&ﬁédtm%euﬂ@m Rahs aRaim R oMt & eae CRIZMI{&ers such as
dlsclosure of t |s Application, to ascertain a

tHAEFRRIE ieesss 1y s,disea i aPvEClyt demressioanpenisdisprsssion,
tﬂa&mg&sgpﬂepw%@g&glwkowulﬁv@axy&aeﬂl 5894 fisoldbrg BBl

corrpoun s of the pr esent” i nvention w |
Adrheimer edisersa tenpangemest of Gogaitive émm@wé,usm disardens faeding

(O3 &erS H&J@Qlaﬁof&fa, BhI 1a(a'nﬁ%|b9§1’cyn Qalkﬁe GGk s ARG PHD attFn‘uon deficit

[ ngual ), rectal nasa t opl cal fdﬁu nonar 3@

dearaﬁfewtyedlmrden #IEB) w@ten’mm defirsicdiporder w%l}))aam rivedl from drug
ghgeagu@ﬁ G@lLocaRbaHL A %ﬁ}%@d'%ﬁ%@%@gfﬁ%g schizophrenia, and also

mnistration ofr In

aldyorddrs eysacipted vith spined frating andfor hasdiinfistsiignas Hjideocephalus. Such
%ﬁfﬁ%ﬁmﬁg@%ﬁr xﬁéctgf;ﬂl@b@' ghga}l'tﬁ@u@a&%s &Hﬁ% ggségmtesunal (GI)

a conveni e osage regl nen

3U§0m3¢redu<éica§cfumu®glalbpwd1é18dﬂlgr ee of affliction.

co o)

{ogtiar e piing e & eé%%ﬁé’éﬁ@?%’inlgff%%”‘&%%%%fnmed byart

cedaghised praeddick.(Brtis V1tmalyc}h3qlpﬂs afmedetemtimftghhe ﬁﬁﬁnrtiesbf test

dosa

SAARAGEH 8 sIPRAS bl SRR G gy e
lesaribep in Eminp]fe 4convent i onal ingr edl ents in

conventi onal ortl n dd| ti

act i 512'1 @6%%8% s orn Br “ﬁ%ﬁ %aémaceuﬁléaltcﬁglpﬁﬁﬁ IPH%%‘%%%SIHg at least

fome ra:emtpaymd ofthei me&an'ymsenticalb bearefridéd tli:al éspm v cafic o @on-

active_i.n conmmensur at e th th nde ai.l
SERRE mRRBE ST e TR PR Stk Asoenpleelf B potvte tnckeot

aogqnlma|mt}onsleamgné)@&matmedlya@cqﬂhbld sarrigt)@hd aptionally other

bl et sul es,. sem solids, powders,
ﬁ?ﬁ%ﬁ‘ﬁ Wdé?réjﬁggh)g%cglﬁﬁﬁgé?418?1t§ or liquids such as
sol utlh gaserals tl&rmmipoﬁmds ofthe bﬁdsélﬁﬁnv@itﬂoﬁ iwiB be @dmiridtk@d in a
use; si.tories

RS pualy Bl e A RO LR e BPARTRAgHgrHon for
Qfger&t eiait k@vé sipelat ablitess Ghmﬁbl@ﬁ&aé@i‘an@éd ®atypially EUS.S@O mg daily,
AT SR aCoRA g, SholL s G L gl
aherdrodfa clovdwlicB ds ﬂﬂ%@@\)erllﬂ? bf thg BRBTse tPBE treaAbd, The a@la@d relative
o B e b DGR Eor hoki o fsfone S
faddibis@h@6h, tRe BdVal6n ¥Wdr & Whieh 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-
lingual), rectal, nasal, topical, pulmonary, vaginal, or parenteral (including
intramuscular, intraarterial, intrathecal, subcutaneous and intravenous) administration

or in a form suitable for administration by inhalation or insufflation. The preferred



oral adm nistration dosage forns. The pharnaceutica
conposi tions and dosage forns may conprise a conpound
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phar maceutically acceptabl e sal4s. thereof as the
active conponent. The pharnaceutically acceptable

CRAEA RS 2 B Yni R RNt D BéneBAly! o‘i‘alersin'éiat‘l@irﬁ}'eni;§RI datly 1648} regimen
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SRS ARE YRRHL o ReRP IDARE ERet D bOGpRIRRE B
ceirrmiacetticdmoamsitionneay by emplaybd as sadids.ently ag blets or filled
PR s Bip OB PR s RTRR Peas A B U IgEL B guch o
nedpriesisummssdremnstemulsiahs clissgar fillddaepodes, fayecdliuse; or in the form of
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nldtiong fovparertembaseb lotmolatianscdntt@niniglkboutldvee (¢ milligram of active

"preparation” kS intende 0, i nclude ;the f at.4..on
REFRERb Mol RO e DRI R L) P, per

ctablet, @re agpohingly ngtablerapssdntative unfitidolagelfermact i ve
carriers rounded

conpopent, w th or . w thout. i S Su . by .
O R omifiells 8F ¢t D2t ip 8 o TR bt e e Yty of
caahatsingsnatibo desuge Soratse Thephudrdeutlabtanpositioviterdsliosage forms
capsules,. pills, cachets, and |0zenges .naybe. as solid }
CORF Lo R dortp e S ipgifls RS PSR BN oR gy Ratrthaceutically
satctsthble _silﬁrth@‘eai} asalifradnive tcismpbm*c.i Thé plhlz&rﬂdchw'ic{dllff dcaptable
prearat| ns.| nc N e Sl. S, Syru , el 1XI[IS,
DB Syt BBk SRR mb et lin S nsiioh Boupsgs tablets
R atpdules) S chdis, sippasttotiad, endlédpéroibleereniyerA &did carrier may be
shortly before use,t quliidfor%l‘frepﬁrations. lubili
EPRA %fi%ﬂ’é? SHESABES P BN B Ytieahs Hajogring ageRis golu ilizers,
i Iﬂlblﬁaa_&ﬁg _ldﬁsﬁéﬁ@m‘gbgﬂﬁfs,giiﬂ&‘e@é, p&f@bx&hﬂi@@ﬁtaﬂa ciﬁﬁ%ﬁé’gﬁa_ﬁir@i alents, or an
enul Ssi ylngaet, or, exanpl e, SucC as ciLtnln . . .
e R a?%,Po fersethe FyriengeretRliE I fingly gryided gofid which is
benfstaraw el Ry B&ioldel BgiveRempohme 16 eHasehd adtite component
wat er _and ad |ngn$wta_bl col grants, fbavors, L .
sgeasrally 3opixed Jpth the caEieh NRENS Hemescssaay fugiag capacity in suitable

SpRPeRtIRARd camphac P LPR B R d dize B8GRUNT he powders and tablets
preferably contain from about one (1) to about seventy (70) percent of the active
compound. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. The term “preparation” is intended to include the formulation of the active
compound with encapsulating material as carrier, providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is in association
with it. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,

cachets, and lozenges may be as solid forms suitable for oral administration.



the finely divided active conponent in water with
vi scous material, such as natural or synthetic guns,
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and other well known suspendi nggagents. Solid form
preparations include solutions, suspensions, and
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gel atl“I Qﬁor%?)ounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated with an aqueous or oily base and will in general also containing one or more
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
agents, or coloring agents. Formulations suitable for topical administration in the mouth
include lozenges comprising active agents in a flavored base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient in an inert base such as gelatine and
glycerine or sucrose and acacia; and mouthwashes comprising the active ingredient in a

suitable liquid carrier.



glycerine or sucrose and acacia; and nout hwashes
conprising the active ingredient in a suitable liquid
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formul ated for adm nistration aggsuppositories. A |ow
mel ting wax, such as a m xture of fatty acid
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form of a dry powder, for example a powder mix of the compound in a suitable powder
base such as lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and
polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity. The
powder composition may be presented in unit dose form for example in capsules or
cartridges of e.g., gelatine or blister packs from which the powder may be administered
by means of an inhaler. .

When desired, formulations can be prepared with enteric coatings adapted for
sustained or controlled release administration of the active ingredient. For example, the
compounds of the present invention can be formulated in transdermal or subcutaneous
drug delivery devices. These delivery systems are advantageous when sustained release of
the compound is necessary and when patient compliance with a treatment regimen is

crucial. Compounds in transdermal delivery systems are frequently attached to an skin-
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This example illustrates a method for producing compounds of formula (I) using

the synthetic procedure of Scheme D below.
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SCHEME D
5 Stepl
2-Bromo-N-(3-bromo-2-hydroxy-phenyl)- Z-methvl promonamlde
Br
o = @[
NH2 /U7<Br
Br
Br

Pyridine (1.8 ml, 22.3 mmol) was added to a solution of 2-amino-6-bromo-phenol
(4.198 g, 22.3 mmol) in dry CH>Cl, (200 ml). The mixture was cooled in ice and then a
10 solution of 2-bromo-2-methyl-propionylbromide (2.8 ml, 22.6 mmol) was added slowly.
The mixture was stirred at the room temperature for an hour and was poured into
CH;Cl; and water. The organic layer was washed with water, dried and concentrated in
vacuo to yield crude 2-bromo-N-(3-bromo-2-hydroxy-phenyl)-2-methyl-propionamide,
which was used directly in step 2 without further purification.

15 Step 2
8-Bromo-2,2-dimethyl-4H-benzo[1,4]oxazin-3-one
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( M Ep 56 St ep
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Br Br Step 3UBH3 - " 8- BBdmﬁWQ?
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(768.30 ng, 3.0

8-Bromo-2,2-dimethyl-4H-benzo[1,4] oxazin-3-one from step 2 (768.30 mg, 3.0
mmol) was dissolved in dry tetrahydrofuran (THF) and the solution was heated to reflux.
0.3 ml of 10M borane dimethyl sulfide (BH3.DMS) in THF was added drop-wise to the
reaction mix, and the reaction mix was kept heated under reflux for 1 hour. A solution
of 10% ethanolic HCl was then added drop-wise to the reaction mix until a white
precipitate appeared, after which refluxing was continued for 10 minutes. The reaction
mix was cooled, and the precipitate was removed by filtration, washed with ether, and air
dried to yield 770 mg of 8-bromo-2,2-dimethyl-3,4-dihydro-2H-benzo(1,4] oxazine
hydrochloride (92%) as a white solid. MS: (M+H) 280.

Step 4
8-Bromo-4-(2-fluoro-benzenesulfonyl)-2,2-dimethyl-3,4-dihydro-2H-

benzo[1,4]oxazine

Br

Step4 @C’]L

j< SO Cl N~ F
l
, Pyridine 0=5
0]

8-Bromo-2,2-dimethyl-3,4-dihydro-2H-benzo[1,4] oxazine hydrochloride (518 mg,
2.14 mmol) was dissolved in 5 ml methylene chloride, to which pyridine (253.85 g, 3.21
mmol) was then added. The reaction mix was stirred at room temperature, and 2-
fluorobenzenesulfonyl chloride (416.37 mg, 2.14 mmol) was added drop-wise to the

reaction mix, after which stirring at room temperature was continued for 2 hours. The
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diriedd Nagp eﬁ(@]ve,n}:ovaﬁ@ergpved under reduced pressure, and the residue was
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g‘}bé‘y of 8-bromo-4-(2-fluoro-benzenesulfonyl)-2,2- dlmethyl 3,4-dihydro-2H-

e T2 Gl e %sﬂl%ﬁ YRRIZB0am Lo ls%anam%. Qe h g didh . st

Hbenzo 41oxazi ne Br
ﬂd ﬁél
Bronmo- 2, 2-di methyl

81 e

3, 4-di hydro 2H benzo[l 4] oxazi ne
()., A

' %4 gxazm 8-vil=

. ) e reactlondnx was
stirred at rdi'nmterrperature and 2-

fl uor obenzen chloride (416.37ny
was added d‘w to the ©®8étion mix, gai er vvh| ch
stirring at gperature was conti nue”tor

hours. Thereacgidn Ji x wa_}_r en heated to efdu for 1
hour, and cool e@’oom 66‘ Nét—u\r\lﬁ. Thie reacfion m x
was diluted with 55 of netdlyl 8ae chl orrgé~gqpd 0%
aqueous HO was added. Thedeygamar | ayer was d
separated, washed with water, then saturateg W@Iﬁ
and dried (Na2SO»4) . Sol vent was renpoved under uced

pressure, and the residue was purified via flash
c hr onfasabgiapbs-bieniid- 2rlivexdrezensdelfomyD 023 - dimethf Siu-dihydro-

%%Ebgnzo[l,él] oxazine (450 mg, 1.124 mmol) and 1-Boc- piperazine (209.4 mg, 1.124

mmol) in 5 mL of toluene was added to a warm, degassed mixture of Pd;(dba)s
(Tris(dibenzylideneacetone)dipalladium(0), 20.59 mg, 6.022 mmol), BINAP (2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl, 35.0 mg, 0.056 mmol) and NaOt-Bu (151.26
mg, 1.57 mmol) in 5 ml of toluene. With stirring, the solution was heated at 90°C for 2

hours, and then allowed to cool to room temperature. Ethyl acetate was added to the

reactionwhich was then filtered through celite. The filtrate was washed with water (2 x

15 ml), brine (1 x 15 ml), and dried over MgSQOy, after which the organic fraction was
concentrated in vacuo. The resulting residue was purified by flash chromatography
(15%-30% Ethyl acetate / Hexane) to give 470 mg (0.93 mmol) of 4-[4-(2-fluoro-
benzenesulfonyl)-2,2-dimethyl-3,4-dihydro-2H-benzo[1,4] oxazin-8-yl]-piperazine-1-
carboxylic acid tert-butyl ester. MS: (M+H) 506.

§t_em
4-(2-Fluoro-benzenesulfonyl)-2,2-dimethyl-8-piperazin-1-yl-3,4-dihydro- 2H-
benzo[1.4]oxazine
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solidified upon standing. MP: 1£)8. 0-110. 10C. Ms: (M+H)
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Pda( dba) 3 (Trlgé i b nzyI|deneacetone)d|paII@ﬁ$
20.59 ng, 0.0220 , BINAP (2,2'-
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nmol nd NaGQt-Bu (151, 26

t ol u)é’nE14 (W{qﬁ)r%*(bﬁﬁfgqnﬁ@ﬂfo rr%s%ﬂml@tbﬂ %ﬁsilhi@a@éhl b¢n20[1 4]oxazin-

raﬁn@@%a?oox?ﬁ‘éjacﬂ‘?eﬁ Qllltlypé’ﬁg (&ﬂ) 191%0({)1 93 Db APWhs dissolved in
%ﬁer at ure. acet ate was
r

ethanelh |T@rthwa§1uttlﬁé fvas peldesy éaﬂtcﬁ ﬂ@%gq’ﬁhftf@lhp thgdrothleric acid
féohftfo%t ?h@%d%@@%e\ﬁ’ceﬁ% WO@(S&M%@ ﬁhiS ﬁlg %t?? aﬁ& tﬁ%n cooled

m ), and dried over MgSC , af
ftpa@@mdﬂnmar@t@e rvé e shetiral a white stystllinkrselid damed; dipe solid was

r&ﬁe&y&bma%y &E%ﬁe@xt id°é%a%#ﬁg%@w%ﬁggw%&éfc§/ﬁ%8%ﬂg of 4-(2-

Et hyl acet at xane) to give
diuprPﬂgmmﬂf@m%e}&éﬁe@hﬂ%pypeyaﬂn l—Yl 3,4-dihydro-2H-

Zoe%zéjﬂr}lmﬁf) e ?a»s %h%lfb‘éﬂfogldg P elgﬂ@%%z é‘lz?% ?ZCNB% {’kﬁliﬁ@ £o.

er azi oxylic acid tert-buty
506. Bregolugion was allowed to cool to room temperature and 0.115 g. of 4-benzyl-8-

piperazin-1-yl-4H-benzo[1,4]oxazin-3-one hydrochloride salt is collected as a light
yellow powder after filtering and drying in a vacuum oven. MS: 324 (M+H)", mp =
235.9-236.2°C.

Several additional compounds were prepared using the above procedure by
replacing 2-fluorobenzenesulfonyl chloride in step 4 with the appropriate substituted
benzenesulfonyl chlorides or pyridine sulfonyl chloride, and/or replacing 2-bromo-2-
methyl-propionylbromide in step 2 with 1-bromo-cyclobutanecarbonyl bromide. These

compounds are shown in Table 1 above.

Example 5
This example illustrates in vitro radioligand binding studies of compound of

formula (I).

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determiinations of ligand affinity are made by competing for binding
of [PH]LSD in cell membranes derived from HEK293 cells stably expressing recombinant
human 5-HT6 receptor. This cell line was prepared by the method described by Monsma
et al., Molecular Pharmacology, Vol. 43 pp. 320-327 (1993).

All determinations were made in assay buffer containing 50 mM Tris-HCl, 10 mM
MgSOy, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37 °C, in a 250 microliter reaction
volume. Assay tubes containing [’H] LSD (5 nM), competing ligand, and membrane
were incubated in a shaking water bath for 60 min. at 37 °C, filtered onto Packard GF-B
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4-(2-Fluoro-benzenesulfonyl)-8-piperazin-1-yl-3,4- R, R* = 8.90
dihydro-2H-benzo[1,4] oxazine hydrogen
4-(3-Fluoro-benzenesulfonyl)-2,2,6-trimethyl-8- R, R* = 9.39
piperazinyl-yl-3,4-dihydro-2H-benzo[1,4]oxazine methyl
4-(3-Fluoro-benzenesulfonyl)-6-methyl-8-piperazin-1-yl- | R>,R*= 8.70
3,4-dihydro-2H-benzo[1,4]oxazine hydrogen
6-Fluoro-4-(2-fluoro-benzenesulfonyl)-2,2-dimethyl-8- R R*= 9.68
piperazin-1-yl-3,4-dihydro-2H-benzo[ 1,4} oxazine methyl
6-Fluoro-4-(2-fluoro-benzenesulfonyl)-8-piperazin-1-yl- R, R*= 9.14
3,4-dihydro-2H-benzo[1,4] oxazine hydrogen
4-(3-Fluoro-benzenesulfonyl)-2,2-spiro-cyclobutan-8- R’, R* form 8.93
piperazin-1-yl-3,4-dihydro-2H-benzo[1,4]oxazine cyclobutyl
4-(3-Fluoro-benzenesulfonyl)-8-piperazin-1-yl-3,4- R R*= 7.95
dihydro-2H-benzo(1,4]oxazine .| hydrogen
4-(3-Chloro-benzenesulfonyl)-2,2-spiro-cyclobutan-8- R, R*form | 9.30
piperazin-1-yl-3,4-dihydro-2H-benzo[1,4] oxaziné cyclobutyl
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SR EEREe) BB FERRRaPORl TSm0 i PR SR Graes were made
sfegirits ad wdrertgstetf by 8t elpiegaiatterst hﬁlestsaﬁigfdrﬁerbjf@ldkd@ Qvas

erence between the

i ndow i s the
et e adtals. TSR TR NeGdcirEed GuER Sapple bind protocol.
ahpoLREs tiehtell @B BRNWRN €4ch dWRE EoddS6LATRASb; E@@Et%fghﬁmh&est was

BESTORES & Fmib e T %%S%eﬁﬁiémf%m#é e RISt for

treg edtielbgital st des @Y &l @ity Yh rd. QUBeha®0RhIRiata. BeldkOBrain Res. 31, 47-
affinity of about one half |log order or nore better

an the correspondi ng conpounds wherein R3 and R are
hydr Thi s unexpect esu I.S nor.e fuI Iy
i 11 ust P e Pﬁ?ﬁe%@"%}%} nﬁ&ﬁ@ &mﬁdr&%lv B ?en@&ﬁﬁwmaﬁc
RmboRim&hts thereof, it should be understood by those skilled in the art that various
4 2- Fl uoro bepze esulfon%/ 2’{53 gP Q yl .- 8- pi_per azi n-
Ichapges may be nadggngequivalents siayrhs-spbstiuiedoyifhoyt dspprtipgrom the
rfﬁlé'h}fﬁnt and scope of the invention. In addition, many modifications ma}hbe made to

4- (2 FI uar o”benzenesul f onyl ) - 8- pi perazin-1-yl-3,4
R gp‘rgau)amcular situation, material, composmon of matter, process, process step or

steps, to the objective spirit and scope of the present invention. All such modifications

are intended to be within the scope of the claims appended hereto.



di hydr o- 2H benzo[ 1, 4] oxazi ne hydrogen
4- (3- Fl uoro- benzenesul fonyl )-2,2,6-trinethyl-8- R, R4

WGE 2058881 per azi nyl -yl - 3, 4- di hydr o- 2H benzo[ 1 PCT/EP2004/013557
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, 4] oxazi ne nethyl 4-(3-Fl uoro-bgnzenesul fonyl) -
-nmethyl - -piperazin- 1-yl- R, R4 = 8.70
3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne hydr ogen
6-FIuoro-4-(2-f|uoro-benzeneé&ﬂﬂényl)-2,2-dinEthyI-8-
R3, R4 = 9.68 piperazin-I|-yl-3,4-di hydro-2H benzo[ 1, 4]
oxazi ne mnet hyl
daFIuoro-4J%QmﬁB@NQd%@h9@H@§ﬁ4ﬂ%nyl)-8-piperazin~|-y|-
R, RA =09.14 3,4-dihydro-2§bbenzo[1,4] oxazi ne
hydr ogen | |
4-(3-FIuoro-benzenesulfgnle-Z,Z-spiro-cyclobutan-8- R
R4 form 8. 93 pi perazR 1- . 4-di hydr o- 2H benzo[ 1

: yh-&

, 4] oxazi ne cycl obutyl g7 RS

4- (3- Fl uor o- benzenesul f onytx<8- pi perazin-1-yl-3,4- R3,
R = 7.95 di hydro-2H benzo[ 1/4] oxazi Re hydr ogen

4- ( 3- Chl or o- benzenesul f on ro- cycl obut an- 8-
R3, R4 form9.30 R®
pi perazm| -yl -3, 4-di hydro nzolll , 4] oxazi ne

-3,4- 8.67 di hydro-2H benZo [1, 4}, oxazi ne hydrogen

Exanpl e 6 The cognition-enharici ng~properties of

conmpounds of the invention naybe in a del of ani mal

ro@grpﬂammc:euﬁleeelyqb&\c/e\?cdbler@ﬁ%molx}a&rbrt;ﬁsarugaaaleof,

4-nont h-ol d mal e star rats (Charles River, The
hef] ands) were used. Conpounds were prepared daily

and di ssol uads rdm@ WSt ol ogi cal saline and tested at

t hree doses, . Admi nistration was al ways given i.p.

(i njection ¥BNIRE“S M /kg) 60 minutes before TI.

Scopol am ney Rydpgbppnrde ;was i njected 30 minutes after
conmpound i njection. ual jtestin glroups wer e_nmade

1. . Two._e

of 24 rats @ryRwsirdepeadeadlyhplos fuCoxpkyl Palaar Gz alipib Ci-Cia
testing order of,dasesMehydehgiai-aedidian ka'lj;h@_ -Cy, alkvl, —
experiments wer eal egfecglﬁrredyﬁsi)ﬁg a goll%f eggllrlql ndO 1-Cra allyl
protocol. Al r Rwere treated once with each dose

condi tion. The ohiee)) _KeERUNH] ARYRESkRWaSRTIQLBIRS _C(=0)—
as described by %n(nageurb Rx% iDeI acour, J. @{%E%g ,@Aﬁn%\iv (=0)
one-trial test fiosor-N(R”)-SO,-R’,

where

cycl obut yl 4- (2- CHor o- be@g sul Enyl ) - 8- pi perazin-1| -yl

each R" is independently C;-Cy; alkyl or halo- C;-Cy; alkyl,
and
each of R® and R® is independently hydrogen, C;-C; alkyl,
or halo- C;-Cy; alkyl,
R*is aryl or heteroaryl optionally substituted by C;-Cy, alkyl, halo, halo-
C;-Cyz alkyl, C;-Cy; alkoxy or cyano;
each of R® and R* is independently C,-Cy alkyl, hydroxy-C;-Cg alkyl or
C;-Cyz alkoxy-C;-Cy; alkyl, or R® and R* together with the carbon
to which they are attached may form a cyclic group with 3 to 6 ring
atoms that optionally includes a heteroatom selected from N, O
and S; and
each of R%, R®, R7, R¢ and R7 is independently hydrogen or C;-Cy; alkyl, or
R® and one of R, R%, R, or R8 together with the atoms to which



neur obi ol ogi cal studies of nenory in rats. 1:
Behavi oral data. Behav. Brain Res. 31, 47- 59. Wile

wao b@spsssgent | nventi on has been descri bed w t hPCT/EP2004/013557
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reference to the specific enbodigents thereof, it
shoul d be understood by those skilled in the art that
various changes #iBY.REwIBHA BAf B YGLBASdBYg Bfih 5 to 7 ring
substituted without departing fromthe true Spl%lt and
scope of the inwamson. In addition, many
nodi fications may be nmade to adapt a particul ar
situation, material, conposition of matter, process,
process ste ’Ehor steps to the objective spirit and
Scope of t hehgromepawndiafwhimilowheransYiéshr-Sfbdi f i cat i ons
are intended to be within the scope of the clains
appended hereto.Clains 1. A conpound of the fornula
(1): FT9 R6 or a pharmaceutically acceptable salt or,
ol vate or Fhrerwmppundatslsim 2wwersimX isWi s from 0 to 3;
Xis Nor CH, YiS- SO2- O - CH2- ; each Rl is
i ndependently halo, @ Q2 alkyl, halo-Ci -Cl12 al kyl,
Q 2 al ko cyano, hydr oxy C al kyl QC [
-koxy- QC Elﬁﬂmpﬂun 38{‘ RORc, - SCe-
NRbRc, - -N(Rb)O(O)-Rc-C(O)-Rb,or-
N(Rb )- SOZ- Ra, where each Ra is i ndependently Ci
-C 2 alkyl or halo- G -G 2 alk and each of Rb and
R is | ndepﬂrm@ﬁmpqqurc@géﬁ Whrremlé igRryonallgsubgiteted phenyl.
G -G 2 alkyl,

6. The compound of claim 5, wherein R® and R* are C;-Cy, alkyl.

7. The compound of claim 6, wherein m is 0 or 1.

8. The compound of claim 7, wherein R! is halo, C;-Cy, alkyl, halo C;-Cy;
alkyl, Ci-Ci; alkoxy, cyano, hydroxy-C;-Cs alkyl, or C;-C;; alkoxy- C;-Cy, alkyl.

9. The compound of claim 8, wherein R? is halophenyl.

10. The compound of claim 9, wherein R? is 2-halophenyl, 3-halophenyl or 4-
halophenyl.

11. The compound of claim 10, wherein R* is 2-fluorophenyl or 2-
chlorophenyl.

12. The compound of claim 6, wherein R? and R* are methyl.



R2 is aryl or heteroaryl optionally substituted by G
-G 2 alkyl, halo, halo- QC 12 alkyl, G -C al koxy or

w@yanosssench of R3 and R4 is independently C PC/EP2004/013557
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al kyl , hydroxy-Q C 6 al kyl or Q4 i2 al koxy-QQ 2
al kyl, or R3 and R4 together with the carbon to which
fghey are aff TR R @ whyeld R gidRitopéthbr Bith thefearbon to

ring atons that ‘optionally _include het er oat o .
whick thaydr¢ pitaehed may & SCTAR FERHT ¢ r m&@jmfﬁg%,hah%l’ﬁonauy
. i S i oot - ymhydn egen. or Q Q 2 alkyl, or R9
121%%%%11%#&2?)%%%@%7’ ormR8 together with the atons to

whi cht hey are attached form a heterocycl oam no ring

with 5 to 7 ring atons. 2. The conpound of claim1,

% erein Yi g,z xPsund G clalhs, $2RRM R0t RttoattieRwith the carbon to
ierein X is N 4. The conmpound of claim3, wherein R2

whichitly, arsattavhed ewiioiund cBHORYE FPF- wherein R2 is
optionally substituted phenyl. 6. The conpound of
claim5, wherein R3 and R4 are G -C alkyl. 7. The
conmpound of claim®6, wherein mis O0.or 1. 8..7Th .
tonpound offhe rempeumd ofdaial h Weersia S%g cepeypst i Ozlt%fp,rmma (ID):
halo G -C alkyl, Cl1-Q 2 al koxy, cyano, hydroxy-Q Cg
al kyl, or QC alkoxy- @C 12 alkyl. 9. The conpound of
claim8, wherein R2 is H‘r’il ophenyl . 10. The conpound of
claim9, wherein R2 is 2yhal ophenyl, 3-hal ophenyl or
4- hal ophenyl . 11. Thecompound of claim 10, wherein
R2 is 2-fiuorophenyl of 2-]chlorophenyl. 12. The
conpound of claim6, whewein R3 and R4 are nethyl.13.
The conpound of clai m 6, wheoei PRR3 and R4 toget her
with the carbon to whi ney *attached may form a
cyclic group with 3 tol6 ng atons that optionally
i ncl udes a het eroat og'gerect id fromN, Oand S 14.
The conpound of claim®, v@ﬁ/

/

_ ein and R together
with the carbon to 3 R
I
nis from 0 to 5;

each R* is independently C,-C;; alkyl, halo, halo-C;-Ci» alkyl, C;-Ci2

alkoxy or cyano; and

wherein:

m, RY, R, R* and R’ are as recited in claim 1.

16. The compound of claim 15, wherein nis 0 or 1.

17. " The compound of claim 16, wherein R is halo.

18. A method for the preparation of a compound of formula i:



whi ch they are attached may forma cycl obutyl group.
15. The conpound of claim1, wherein said conmpound is

w@booshsssiormula (11): RS, k o RA / R3 ( N 10.PCI/ER00J/013557

10

Il wherein: nis fromO to 5;-gch R10 is

i ndependently Q C al kyl,halo, halo-Ci -C alkyl,QC
al koxy or cyano; and m RI, RRS R4 and R9 are as
recited in claim1. 16. The\conpound of claim

15, wherein nis 0 or 1. 17 e conpound of claim
16, wherein Rl is halo. thod for the

preparation of a corrpound off formgka i:i - NV O - 3
(R1), O=S O conprising the R a) reacting a
conmpound of forrmula a CH with a conmpound of
formula b (R1)m I}l

0=$
! 10,
R")

n

comprising the steps of:
a) reacting a compound of formula a

Br
OH

(R1)m NH,

Jiv]

with a compound of formula b

to obtain the compound of formula ¢
Br
OH
o)
N/U7<Br
R H g R*

m

b) performing the cyclization of the compound of formula cto a compound of formula d

Br
@Ofg
R
R") N °
"od

¢) reducing the compound of formula d to a compound of formula e

Br
@OT "
R
N
R")/ H e



OBr Br Rto obtain the conmpound of forrmula ¢ Br OH N

(R1), HV/V r b) perform ng the cyclizationof the
w@oooposssd7 of fornula ¢ to a conpound of for nmul BCHEB008013557

(R1), c) reducing the conpound4dft fornmula d to a

conpound of formula e Br R3 P N ( 1) H ed) reacting

| feasﬁ}% REmPbuh@bfFthAutx ¢¥vitha@ompopad bfifopfulof mul a f
0Jn to obtain a compound of formula g Br (

I O=SnO a ( 10) S0,Cl
f
(Rw)ngz

to obtain a compound of formula g

5 e) reacting the compound of formula g with a compound of formula h

9y \
RN NH
S
h
to obtain the compound of formula i

wherein RY, R?, R, R’, R®m and n are as defined in claim 15.

10 19 A method for the preparation of a compound of formula m:

E]

o KR

BA

10

3

comprising the steps of:

a) reacting a compound of formula d

Br
o. _R*
Ny
N~ 0
R’ H
RO d

15 with a compound of formula j



e) reacting the conpound of formula g wth a conpound
of formula h RN NH to obtain the conpound of fornula
w0 200805884 R1L, R3 R4, RO, R10, mand n are as dePCTEP2004013557
claim15. 19. Anmethod for the.ppeparation of a
conpound of formula m YNONRR (R) NmR o /

conprising the steps of: a) reacting a conpound of
formula d Br 3/4 with a co l@ of formula jBr (RLY
to obtain a conmpound of formdkda k Br CL RR 3 ( I>Gr

q (RL b) reducing the conffolind df fornula k to a
conpound of fornmula 1 Br -RR3 - N (Rl) c) reacting
tdebrarpaumsbueid dfdormklakiwi t h a conmpound of fornula h

Br

o_ _R*
Juy
1 Nighae)

(Rm)n

b) reducing the compound of formula k to a compound of formula

Br .

i :OTRR3
®H, N
(Rm); : |

n

5 i
c) reacting the compound of formula 1 with a compound of formula h
o/ N\
R°N NH
/
h

to obtain the compound of formula m,

wherein R}, R, RY R, R*® m and n are as defined in claim 15.

10

20. A method for the preparation of a compound of formula g:

comprising the steps of:



RaN NH to obtain the conmpound of fornmula m wherein

R1,R3, R4, RI9,R10,mand n are as defined in claim15.
wQ@osesssthod for the preparation of a conpoundP@f/EP2004/013557

formula g ,Ff R(RL)r (R 10) -4sonprising the steps

of :a) reacting a conpound of formula g Br RN ( 1) O=S

b} RaQing Medhpaucdafforadagf formula n Oto obtain a

compound of Ifjor mul a o b) dehydrating the conpound of

formula o to a conpound of fmrnula p (R 10) c)

dehydr ogenati ng the conmpoundiofofoRnula p to obtain

t he conpound of fornmula q, reb%ﬁ?l, R3, R4, R9,

R10, m and n are as defined hett m 15. 21. A conpound

prepared by a process ac€owndi ggsto ¢l aims 18 to 20. 22.

A pharmaceutical conposition cymj ng an

ef fecti veanount of the conpaund JOTAL aimlin

adm xture with a pharmaceuti calR)acceptabl e carrier.

23. The use of a compound of the fornmula I according

tated edfpoddPoflférth@la nt he manufacture of a medi cament

useful for treating a central nervous system di sease

state in a subject. R

5 to obtain a compound of formula o

R
N
HO o R*
e
N
R é

(R19), o

b) dehydrating the compound of formula o to a compound of formula p

©

R
!

=z

B (RO,

¢) dehydrogenating the compound of formula p to obtain the compound of formula g,

10 wherein R}, R®, R, R®, R m and n are as defined in claim 15.

21. A compound prepared by a process according to claims 18 to 20.
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24. The use of Claim 23, wherein the disease state is
sel ected from psychoses, schizophrenia, manic

wa@lesesssitbns, neurol ogi cal di sorders, nenory JdPGDEBBNE(13557

attention deficit disorder, Padkinson's disease,
anyotrophic | ateral sclerosis, Al zheiner's disease,
P2od upt aké mhasmnckertisal campobitinn icogipoining adieffeetde.ambnt of the

SV RPN Pl B R st G s s R il e

useful for treating a disorder of the gastrointestinal
tract in a subject. 26. The invention as descri bed

Egr el nabov%‘hle L4 08 c%n?ﬁorlrlsnd ortlg.hed orm uiaqtaccordmg to claims 1 to 17 for
the manufacture of a medicament useful for treating a central nervous system disease

state in a subject.

24. The use of Claim 23, 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.

25. The use of a compound of the formula I according to claims 1 to 17 for
the manufacture of a medicament useful for treating a disorder of the gastrointestinal

tract in a subject.

26. ‘ The invention as described hereinabove in the claims and description.



