13 Novenber 2006 WO 03/095431 PCT/ EP03/ 04671 -1 BENZQXA&INEePRGEVATI VES
AS 5- HT6 MODULATORS AND USES THEREOF This invention relates to benzoxazi ne
derivat i ve®0 eds@ssoci at ed conposi tions, nethods for useP%ng?Q?@ﬁ@{f@eutl c
~‘agent's, and- et hods of preparation ther eof ‘The-actions of the -

" neurotransnitter 5-hydroxytryptanine (5-HT) as a major nodul atory

- neurotransmtter in'the brain, are nediated through a nunber of receptor 5
‘ famlles termed 5-HTl, 5-HT2, 5- HT3, S HT4, 5-HT5, 5-HT6, and 5-HT7..Based
on a high level of 5- HT6 receptor mRNA i n the brai n, it has been sta_ted
that the 5-HT6 receptor may play a role in the atholo and treatment of
<.central nerve SFSICHEIY BEBRIYAFEVES AS PalTq HOPEATORE YR @%Eeﬂ{{@ﬁ@(y | i gands

" have been identified as potentially useful. in the treatnment of certain CNS

. disorders such as Parkinson's di sease, Huntington's io disease, anxiety,
‘depr essi on, mani ¢ depressi on, psychoses, epilepsy, obsessive conpul sive

~ disorders,. m grai is &%@g?ﬁﬁte&odde%%éﬁné annRRcE TR as@t‘;c;lé?t@&{:ﬂrﬁf.)cysﬁidﬁmry.%

sleep di sorders I ng disorders such as: anoreX| a and bulima, panic
attacks, att enttheds f@l@ﬂae@ﬁ therapgpiie sgensvindmerhedy ferreandim) thegret ent i on
‘deficit disorder (ADD), w thdrawal from drug -abuse such as cocai ne,

~ethanol . ni Ot ne ROQREREPMCARERI RSk BIAARI &P EmiAIS Iy & dibaglisor der's

associ ated with spi nal trauma . and/ or head injury Such as hydroc?phal us.
Such  conpoundeduiteryaiesootepmiiesdn thy leingrre gediafad thruehrgBimem ol BICERIEF t ai n

gastr ol nt est 'f&ghmgﬁaqed g'}%ﬂr 9o P GRS ﬁwgtﬂ?@%l HIPBYEld SlEpo pRkd ofge for

exarrpl e, ar macol Exp. %a es
. 1403- 14120 DigtRevebpbi-EiT egtceptor, mRAIA, mrﬁrrmbrmeﬁbas beemgglsed thstthsécﬂ 67, A J.
Sl ei ght et al

"-‘al . Serotoni ﬁcepg?%g %Smﬁl%ﬁlt?%al%@ggy aﬂ%ﬁfeagnll%g 03@&\@1 rve%ﬁr’g& 19[1 LTgt 20

 modul ators halisrdeein gasichles SekT6 haeative bganidnbhase been bl@naﬁqrcb@cpotfrr@qaﬂﬁ Bifhdunds
5" Commeind i TR RO PRI 08 58, Bysehased norelr
10  disease, anxiety, depression, manic depression, psychoses, epﬁepsy, obsesswe compulsive ,
disorders, migraine, Alzheimer’s disease (enhancement of cognitive memory), sleep
disorders, feeding disorders sﬁch as anorexia and bulimia, panic attacks, attention deficit
hyperactivity disorder (ADHD) ; attention deficit disorder (ADD), withdrawal from drug
abuse such as cocaine, ethanol, nicotine and benzodiazepines, schizophrenia, and also
15 disorders associated with spinal trauma and/or head injury such as hydrocephalus. Such
compounds are also expected to be of use in the treatment of certain gastrointestinal (GI)
disorders such as functional bowel disorder. See for example, B.L. Rothetal, ] ,
" = Pharmacol Exp. Ther., 1994, 268, pages 1403-14120, D. R. Sibley et al., Mol. Pharmacol.,
191973, 43, 320-327, A.]. Sleight et al,, Neurotransmission, 1995, 11, 1-5, and A. J. Sleight et
20 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 compouncis that are useful for modulating 5-HT6.




ZI11\V 0 (CRR)p N (R4)mY~ R3 | or a pharmaceutica | e salt
thereof, where 5 mis an integer fromOto 3; each Oﬁ%}%gﬁeﬁ%%&}@@

i ndependently 2 or 3; Yis -SQ2- or -S02 N(R1l)-, where Rl is hydrogen or
Cl-6 alkyl; Z' is CHor N each of R2and R2 is independently hydrogen or
alkyl ; 1o R3 is alkyl, aryl, haloal kyl, heterocyclyl, or heteroaryl; each

R4 is i ndepend®isdiysel dbfein ﬁl(k)sdom Ba:h&aiflﬂyé fonﬁhﬂaoxy cyano, -SQO2Ra,
C(=O0-NR'R, -SX2-NRR, -SRi, £ C(=O0-Rb, or -N(Rb)-S®2- Ra,
where 15 each Ra is independently aIkyI or hal oal kyl , and each of Rb and R
i s independently hydrogen, alkyl, orR%anaIkyI, each of R5, R6, R7, and R8
i s i ndependently hydrogen or al kyl; ]égnd 13 Novenber 2006 -2a RO is

hydr ogen, al kyl cycl oal kyl cyclso,aI/Kyl\aIIg or benzyl; or RO and one of R5,
R6, R7, or R8 together with t H& Rt s AR Rnch they are attached form a
heterocycloanlno ring wwth 5 to 7 rzhg atons and wherein 5 the aryl groups
are optionally substituted with one, 6r three substituents, wherein
each substituent is independently h r oKy, ( 2) al kyl , al koxy, t hi ol ,

t hi oal kyl, halo, haloalkyl, nitro, nono&l kyl am no, di al kyl am no,

pi perazinyl or piperidinyl; the c SﬁalkyN'groups are optionally
substituted with one or nore substittentsy wherein each substituent is

i ndependent|y hydroxy, alkyl, alkoxy, hal o ), Rhal opl kyl, am no, 10
nonoal kyl am no, or dial kyl am no; the heteroaryl groups are optionally

i hr i n
subst it ut Ed \f)\f‘lannaceu%caltly acceptablte sal?t ereo stituents,

where
5 mis an integer from 0 to 3;
each of n and p is independently 2 or 3;
Y is ~S02— or ~SO,-N(R!'%)~ , where R"is hydrogen or C,.¢ alkyl;
Z'is CHor N;
‘each of R! and R is independently hydrogen or alkyl ;
10 R}isalkyl, aryl, haloalkyl, heterocyclyl, or heteroaryl;

each R* is independently halo, alkyl, haloalkyl, alkoxy, cyano, —SO;R?,
~C(=0)-NR'R®, ~SO;-NR'R¢, —-SR®, -N(R*}~C(=0)-R®, —C(=0)-R", or -N(R")-SO,~
R%,

where
15 each R? is independently alkyl or haloalkyl, and
each of R® and R® is independently hydrogen, alkyl, or haloalkyl,

each of R>, RS, R7, and R® is independently hydrogen or alkyl; and




wherein each substituent is independently hydroxy, cyahgnglelibkr 208kkoxy,
thi oal kyl, halo, haloalkyl, hydroxyalkyl, al koxycarbonyl, am no,

al kyl am no, dial kyl am no, am nocar bonk; pi perazinyl, pi peri di nyl or

car bonyl am no; 15 the heterocyclyl groups are opti onal |y substituted with

Py oxy, al kyl 1y bR SR DB GRIU ERRIAL IER apdegn e e Y

al koxycar BOnRI,.or eiﬁltargeihm wkthl theratoms tol induiidhytheymars aitachedifacahdiedyiclo@iino
car bonyl ami_na. tlg Ng nmber 2006 9% /O 03/ 095434 PCT/ EPO3/ 04671 -3- Further
di scl osed "R B 19 EMNEAOMSTH "¢ onpound of (i), wherein mis an integer

fromO to 2. (iii) The conpound of (i), wherein 5 msOorl; nis an

i nt eger fraﬁﬁm&leteﬁn& pis 2 Yis -S02)-; Z is N each of R and R2 is
hydr ogen; o0 R3is aryl or het eroaryl each R4 is independently hal o,

al kyl o Ikox each o , 4R6,, R, and. R8 is independently hydrogen or

al kyl ; 5r 3]1 ygrgump BB‘é?Faué(ISR?ﬁtlmtf"?Wthﬁ‘?@o tSHp Sk S&@EB‘P@?n‘@hﬁr@nany one
of (i) to chdt substlwﬁﬁr@maegendbﬁhl\hydré@ (:yanoTE'ﬁ%%p amas(ay Q&oﬁ%@ﬁlgﬁnﬁalﬁo anégone

of (i) to (jv) of the fornula:
~(CR7R ) Raloaligh mitre, apino, F@OHOF@)’IWHO F@ﬂkﬁsﬂlﬂﬂ, pipeRzingbor piperiding; and Y are
as defined in said d ains.

the cycloalkyl groups are optionally substituted with one or more substituents, wherein
each substituent is independently hydroxy, alkyl, alkoxy, halo, haloalkyl, amino,
10 monoalkylamino, or dialkylamino;

the heteroaryl groups are optionally substituted with one, two, or three substituents,
wherein each substituent is independently hydroxy, cyano, alkyl, alkoxy, thioalkyl, halo,
haloalkyl, hydroxyalkyl, alkoxycarbonyl, amino, alkylamino, dialkylamino,

aminocarbonyl, piperazinyl, piperidinyl or carbonylamino;

15 the heterocyclyl groups are optionally substituted with one, two, or three substituents,
wherein each substituent is independently hydroxy, alkyl, alkoxy, thioalkyl, halo,
haloalkyl, hydroxyalkyl, alkoxycarbonyl, amino, alkylamino, dialkylamino,

aminocarbonyl, or carbonylamino.




NO The conpound according to any one of (i) to (iv) of+dfi&ch@eiddbg: -- - -
------- 13 Novenber 2006 WD 03/095434 PCT/ EP03/04671 -4- R9 | N
(RsR’QK /(\(ZROS/O95|>&B4(CRI R2)P O Y, R3 wherein R, R2, R3,PRAEPRYIHTIRG, R,
R8, RO, m n, p, and Y are as defined in said CIalms (vii) The conpound
according to any one of (i) to (vi), whereth n and p are 2. 5 (viii) The
conpound accor di 410 any one of (i) to (vii), wherein Y is -S®2-. (ix) The
conpound accor di [}:8‘ ‘Sdé‘ﬁlﬁseélli‘ém’&ﬁre(l) to (viii), wherein RI"and R2 are
hydrogen. (x) The conpound according to any one of (i) to (ix), wherein
each R4 is iigapessiapbind of{B| Wherirk@xiyamwinta@ekftbm (0i2) The conpound
~according to any one of (i) to (x), wherein each R4 is independently 10
chl oro, fluo met hox Jqrethyl. (xii) The conmpound according to any one.
of (i) to (XQEI%TWPE nﬂf’F 1 ()d||) The conpound according to any one’of -
(1) to (ix), wherein R3 is aryl or heteroaryl. (xiv) The conpound
accordi ng (xhdckin Wwherein R3 is aryl. (xv) The conpound according to (xil i)
or (xiv), wherei n R3 is optionally substituted 15 phenyl or optionally
substituted naj | . (xvi) The conpound according to any one of ()dii) to
(xv), whe eif? g’ phenyl or halide substituted phenyl. (xvii) The -
conpound according to any one of (xiii) to (xvi), wherein R3 is phenyl, 2-
f I uor ophenyl g isandiegerdpineyd 3, 135 4; di chl or ophenyl, ‘4-chl orophenyl, . -
3-chl orophenyl, 4- 20 nethoxyphenyl 3,5-dich|oropheny| 2, 6- dlclorophenyl

~2,4-dichlor olpherg%z)_

{
Mo

Zlis N;
each (l)f R' and Rz is hydrogen;
" 10 R%isaryl or heteroaryl |
| each R*is independently halo, alkyl or alkoxy;

“each of R%, RS, 7, and R® is independently hydrogen or atkyk and
R’ is hydrogeﬁ, alkyl.

~{iv) The cdmpo'und according to any one of (i) to (iii), wherein Z1 is N.

15  (v) The compound according to any one of (i) to (.i.v) of the formula:
@)

. \\ O\
n(R C)"""'-N {
/

N
i

/
RBIN‘\(CRTRS)Z’ Y\R_B
wherein
R R%, R3 RL RS RS, R7 RS, R9 m, o, p, and Y are as defined in said Claims. |

(v1) The compound accordmv to any one of (1) to (w) of the formula




met hanesul f onyl am nophenyl , 2-nmet hanesul f onyl phenyl , 24gRphkameyrobeny!, 3
nmet hanesul f onyl phenyl, 4-net hanesul f onyl phenyl, 3-fl uorophenyl,

napht hyl , ,@04,3;b§54§pvenber 2006 WD 03/095434 - PCT/ EPO3/ 046711CTIEP03/04671

di fl uorophenyl,  2-cyanophenyl, 2-chloro-4-fl uorophenyl,

5-fl uoro- 2- et hyl phenyl, 5- chIoronaphthyH- (xviii) The conpound of any one
cof (xiii) to (xvii), mherern R3 is 4-fluoro-2- nethyl phenyl, .

2- hydr oxyphenyl , 4-piperazin-l-yl or 2, 3?d|hydrobenzo[1 4]d|0X|nyI 5 (xix)
The conpound accordrng to (i) to (xvrr)%imherern i s phenyl, 2-chlorophenyl

~or 2- fluorophenyl.. (xx) The conp ,abe§ﬁ€§ g.to (xiii), wherein R3 is .
heteroaryl. (nmd) The conpound acc Y. 1 wherein R3 is optronally

substituted isoquinolinyl, optlonally bstltuted ‘quirnolinyl, optionally
~-substituted thiophenyl, to optionally stPtuted benzothradrazolyl
optionally substituted i mdazolyl, or pptron@khy) substituted

benzoxadi azolyl. (xxii) The conpound & ng to ()cxi), wherein R3 i's
qui nolin-8-yl, 2-thiophenyl, 5- chIoadthophen 2-yl, isoquinolin-5-yl,
benzo[ 1, 2, 5] t hi adi azol -4-yl, 1-nmethyl -1 H i ‘d@zol 4-y|, or- benzo [ 1,2,51
" oxadi azol -4-yl1l. 15 (xxiii) The conpound according to any one of (i) to
(i), mhere nYis -S2-. (xxiv) The conpound according to ()cxiii),
~wherein R3 "$¥EMy| or heteroaryl. (x)cv). The. conpound according to
“()oxiii) or ()Div), wherein each R4 is independently halo, al koxy or

al kyl . (xxVR), KFI®, RASORAE, RcRY, i, By pl daNke ap@efifed (o didl Claidn (XXV) ,
~wherein R1L and R2 are 20 hydrogen. F)ocvii) The conpound according to any

) f ., ' d : d
Secording. t AR shEPaY 15PIyE Py aRgeF T s whie PR 2 (o )

The conpound according to any one of ()oxrrr) to (xxviii), wherein Z' is N
(X_XX) The conpoTindcatsundiab@rigasynpoiee off(i)(tb  vil)pwhérein) Y iswiS&kein R3 is aryl
heteroaryl. 25 (xxxi) The conpound according to (xxx), wherein each R4

; PRl 5 5o BT o TR SR

o (Xxxi ),
(x) The compound according to any one of (i) to (ix), wherein each R* is independently

‘halo, alkoxy or alkyl.

'(xi) The compound according to any one of (1) to (x), wherein each R* is independently |

10 chloro, fluoro, methoxy, or methyl.

txii) The compound according to any one of (i) to (xi), wherein rn. is 1.
- \ - (xaii) The compound according to any one of (i) to (ix}, V\rhercin R’ is aryl or heteroaryl. .
(xiv) The compound according (xiii), wherein R’is aryl.

(xv) The compound according to (xiii) or (xiv), wherein R? is optionally substituted

15 phenyl or optionally substituted naphthyl.

(xvi) The compound according to any one of (xiii) to (xv), wherein R?is phenyll or halide

substituted phenyl.

(xvil) The compound according to any one of {xdii) to (xvi), wherein R’ is phenyl, 2-
: fluorophenyl, 2-chlorophenyl, 3,4-dichlorophenyl, 4- chlorophenyl, 3-chlorophenyl, 4—
20 methoxyphenyl, 3;5-dichlorophenyl, 2,6-dichlorophenyl, 2,4-dichlorophenyl, 3- -
methanesulfonylammopheny], 2-methanesulfonylphenyl, 2-carbamoylphenyl, 3-
: meﬁhanesulfonylphenyl, 4-methanesulfonylphenyl, 3-ﬁoorophenyl, naphtﬁyl,z,ri—. '




~and defined e

WO 03/ 095434 PCT/ EP03/ 04671 -6- (xxxiii) The conpound g E%@r@?rzdﬁger einis
ROhydrogen. (xxxiv) The conpound of ()xxi), wherein Ro, R8ar e
hydr ogen. woosoyysfhe conpound of claim (xxxi) or (xxxii),padrermsionsm is O.
5 The disclosures herein also provides met hods for preparing, conp05|t|ons
conprising, and nethods for using Conpoungs of Fornmula |. Unless otherw se
stated, the following ternms used in this Applicatio i ncludi ng, the

speci fi cat i ofilapr@pbemilissyanapkenyhd- céécfrpﬁrﬂwﬁphwbérﬂ%¢ -Bvnethyl Phﬂgd Sbe

not ed t hat m n the speC| fication and the appended clains, the
si-ngul ar for("gh‘[’oml-f gn and "t he" to i nclude plural referents unleéess the.
.context clearly di ctates ot herwi se. "Agoni st" refers.to a compound that
enhances t hel=agy The egmppurhetanaong o (x61), vherspthors &ilpero-4r in ot her
wor ds as knowpg Rt odman.
.and Glmn's " k@ Eﬁgr%g%rﬁgﬁﬂggﬂ ‘!JEBE:’SEEQPﬁl 5 ggg%cehglﬁ,{dggﬁnﬁqm&pnﬁgn page
35, Macm |l an Publ. Conpany, Canada; 1985. 15 "Al kyl" nmeans the m)noval ent
li near or 5br@idA&d campaind é‘éﬂioﬁil@l% oA t9d ViR B ergin ISEb‘ﬂ‘é’i §tqhH§OEIEﬂ”§HF foo
carbon and hygd, Q%% ptons, having fromone to twelve carbon atoms. "Lower
alley]" refers t X al kyI group of one to six carbon atons.. Exanples of -
al kyl groups include, but are, not limted to, nmethyl, ethyl; propyl,

i sopropyl, newsLThe compasmidiacgerdingde (Hiiibyiheraie Ry ishgtepearylpent yI . n- hexyl
octyl, dodecyl and the like or those which 20 are speC|f|caIIy

exenpl i f1 ed (e ahp comPbiiid S28raifPA G wHeRERR® SepHbAIRduiaLent

hydrocar bon radi cal one to six carbon atons branched saturat ed

di val ent hydﬁwcdmml oatipealy substituied quinolisylxoptipnalnsubstisieg thiopgenyl,

et hyl eng ] | o,

R e L e B S B i
exenpl i fi ed SttilbﬂéuwdeBZ(KAﬂllwﬂYl means a noi ety of the formula CRZ wher ei n
R=is an alkyl noiety as defined herein. Exanpl es of al koxy noieties

i ncl ude, but )efﬁkoc_tonheﬂd{hhcaT chrqg#g?f M)ﬁumoﬁﬁ@rﬂpﬂﬁ}io K, she |ike

or those whi c are spec y 8éxe erel n. Ant agoni st refers to
a conpound tdh&lromlwhms?ndslsgqmpﬁielvémlébenrdldsﬁt]ﬂmﬂl@fﬂ dzhdtmetykdApound or

receptor si tfmd.ﬁ lhr}ég)trggﬁzo\ﬁ)ﬁgfoéqﬁmg& to the man skilled in the 30 art

'The Phar macol ogi cal Basis of
Ther apeutics, 74e d." in page 35, Macm I | an Publ . Conpany, Canada, 1985 13
Novenber 120d®uu\)\ﬂ1@3¢1@96m3ﬁaq@mmmpeamf (i) to (iii), wherein Y 1s ~SO>—.

" (xxiv) The compound according to (xxiii), wherein Ris aryl or heteroaryl.

(xxv) The compound according to (xxiii) or (xxiv), wherein each R'is independently
~ halo, alkoxy or alkyl.

(xxvi) The compound according to any one of (xxiii) to (xxv), wherein R'and R%are

20 . hydrogen.
" (3xvii) The compound according to any one of (xxiii) to (xxvi), wherein n éod p are 2.
(ixviii) The compound according to any one of (xxiii} to (xxvii), wherein m is § or 1.
(xxix) The com]oound accox.'ding to any one of (3adii} to (xxviit), wherein z! is-N.
" (xoex) The compound acco_rding to any one of (1) to {il1), Wherein R’ is aryl or heteroaryl. -

25 (ma) The compound accordmg to (:ooc) wherem each R'is mdependently halo, a}lcoxy..'l '

or alkyl

(xoedi) The compound according to (xxxi), wherein Z'isN.




-7 "Aryl" rmeans a rmnoval ent cyclic aromatic hydrocar boQoJeRibet 2606 0NSi stl ng

of a nono-_ or bicyclic aromatic ring. The aryl group can be
subst i t ut etV ¥4 ﬁ% two or three, preferabl y one or tmgegﬁggﬁé4fﬁents

wherei n each substltuent i s independent|y.pydroxy, cyano, alkyl, alkoxy,
thiol, thioalkyl, halo, haloalkyl, nitro, 5 am no, nonoallcylam no,

~di al kyI am nO(m&ilﬂ%@%bHﬁr‘ybuﬁd OMFW}QQIQMLSRWg}%gn ot herwi se . specifi cal by
i ndi cated. Exanples of aryl noieties include, but are not limted to,

~optionally ubs ut ed phenyl, and opti opal sy ;subsgi t d naphthyl and the
li ke or thos gﬁi‘eé?’é‘l’o‘é'tf[; i )aIWI reé‘kg 1}%| Egih‘érfg‘?’ ° gyl oal kyl "
means a nonoval ent saturated carbocyclic noiety consisting of 10 nono- or

bicyclic ri NG&xv pmé&g{lﬂ@(,hd@agqa@p@,@{)ajrl(wxb@ whipsihint tced Wi th one or nore
substituent's, wherein each substituent is |ndependently hydroxy, al kyl,

al koxy, hal o, hal oal kyl, am no, nonoall cyl am no, or dial kyl am no, unless
ot herwi se specifically indicated. Exanples-of cycloal kyl noieties include,

but are ngt |1 M g ofosui¥ il ARKOPYbvide GRS Wepar o) ChABBAM confiishhexyl

cycloheptyl -and t e or are 15 speCifically exenpl I fi ed
her ei n. q/mhabmbﬂhydsabmingcnmamdaofﬁpnmlyl of the formula where R is
al kyl ene and R' is cydoal kyl as defined herein |ike or those which are.

speci fical I Y exenghid Sflefgfettaed, me%mﬁaﬁgtahaheedmm n&atwnsmdmg
condi ti on, rrpto or-indication. The tefns "halo" and E’ %E?H are used
i

i nterch an g ea atinn andiclpistsehave shedefipgiongigiven beﬂam Itrpgd
br ono, ﬁisgd upfl'%ns?[%ﬁma)ﬁoﬂ Lyg fl& gf)ﬁﬁﬁhqaﬁ}ns, tﬂf?&u@%ﬂ!&%mﬂ%’n SariHl M “URE

 defi ned herel nin one or drogen "has een replaced with same
- or di ffenentinbladeghwal rEfeeampy wigss ﬂalcoatexwlsaﬂmmmoﬂmm CH2CF3,
-CH2CCl 3, perfluoroal kyl (e.g., -CF3), and the |ike or those whi ch are

Fpect 11 ool LY, SXS O ST 6 flopghunloh SR TR DR
one aromat i comreceptamsitef emin héxenmedsaaknam nthegran Sk@“ﬁg in ghe art m%‘éer}%eﬁgg

het er oat ons yr1QF gp}g;s gu@ésom DL,

Het eroaryl clz%al(r?;&(;ﬁ{rg ona'{m%le gu hg:tPlhf% r{ﬁ%f‘o\ﬁi o{yd?g:hefali} rge Fhg
preferably, mMaamﬂmeubln@shpmeCma@ibleBne, subst i tuents, vvherel n each
substituent i s independently hydroxy, 3o cyano, alkyl, alkoxy, thioalkyl,

hal o, r}? al | Cyl e Cir,OXe\ég. | t@é monovhgﬁWﬁJ]%{lrbé)ManhggkﬁP.rate@l]x b@a%&f’momty,

- di al kyI a erazin or carbonyl am no,
preferably- f@h@g&ﬁg mialabkqakbomnﬂdégdmgm etonnss hawmp@frpfn el thywelve Fasherd.

|E)r(n agglz gISyIOf %&’gltﬁ g{lg’?‘; Eeg o an al]ﬁ)!'l dp (?f%ne% §xWboh'aMBrhe %xﬁﬁ’xples of

: - alkyl groups 1nclude, but are not limited to, methyl, ethyl, propyl, isopropyl, n-butyl,

_ lsobutyl sec-butyl, tert-butyl, pentyl, n-hexyl, octyl dodecyl, and the like or those which
20 ‘are specifically exemphﬁed herein. '

“Alkylene” means 2 linear saturated divalent hydrocarbon radical of one to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six carbon
atoms, €.g., rhethylene, ethylene, 2,2—dimeﬂ1ylétl1erhé, propylene, 2-methylpropylene,
butylene, pehtylene, and the like or those Whiéh are specifically exemplified herein.

25 “Alkaxy” means a moiety of the formula —~OR?, wherein R? is an alkyl moiety as
defined herein. Examples of alkoxy moieties include, but are not limited to, methoxy,

ethoxy, isopropoxy, and the like or those which are specifically exemplified herein.

"‘AntagoniSI” refers to a compound that diminishes or prevents the action of
" another c‘omp‘ound or receptof site, or in other words as known to the man skilled in the
-- '3_9 .artand defined e.g. in Goodman and Gilman's "The Pharmacological Basis of
; Therapeut:cs, 7™ ed"in page 35, Macmillan Publ Company, Canada, 1985.




13 Novenber 2006 WD 03/095434 PCT/ EPO3/0-1671 -8_ pYy{fhiRber 0Bk ophenyl ,
furanyl, pyranyl, pyridinyl, quinolinyl, |squ|noI|nyI benzof uryl,

. .benzot hi op%}?ﬂo Sggnzot hi opyr anyl , ben2| m.dazol yl , benzooxp@ptpdymﬁn
" benzooxadi 220yl benzot hi azol yl , benzothladlazolyl benzopyr anyl ,

i soi ndol yl, and ihe | i ke or those whi ch afe specifi caI ly exenpli fi ed
herein. 5 . "Heterocycl oam no" neans a saturated ring wherein at |east one
ring atomis N, NHyB’rmMmlalnydnoaﬂmttchdlcraemmatm h}glmqaﬂgmamow qoppipsingpia '

aI kyl ene grou whi ch. are e al ,
" Het erocycl yf“p nﬂe%}ﬁl% BT ERE glhepar?l &’Lgp Ogt Jlgjoﬂﬁg}lgﬁtﬁﬁag\?mooﬁlg to :
‘three. ringstwd schrepprtdsndy omer tamsubstituerts, e&xemwachanbmuf(rwﬁosen from .-
ni trogen, ox ul fur 0ocC P, bstltuted
with one, V\ﬁ" eB‘FndFﬂt}l%ngSIB?‘YeFé‘gbﬁli@& &F}%’%Ct?‘y tﬁ Qlkglb ?{}gagéﬂig?%vﬁgr ein each -
;rs] glbzg : L ;Frst h;ﬁ;ﬂ@ﬁ@ﬁ@@lﬂi@l@mlm, Hﬁﬁd’yﬁ&){no qixmhmnﬁbkgmindmyhunhbsl«gltherlmﬁal 0, - _
am nocar bonyFPeck %’Gﬁfﬁgaér% éﬁe Eﬁrgsrgb’t??ﬁé? céeéhs%aer&n yb?ng Iga'ltﬁg T
Exanpl es of m;sﬁﬁ@&mldnsﬂ ml@hbﬁamsamtmed nbplithyly andrtbe 111<¢mﬂheeb wlich are . o

mor phol i nyl erazi eridinyl, pyrrolidinyl, tetrahydr opyr anyl ,
~and the Ii kesRﬁ’Flﬁ{%HB'seé‘eWﬁ%Tﬁl%ﬁgﬂg speci fi cal | y- exenpl i fied herein. "Leavi ng

| _ group” neans the group with the meaning conventionally associated wth it

i nbsynt hetic .or gar‘u:yeclcfdme,md@tama mor%valelaﬂl‘saﬁirﬂml oa'rbgayohrpmmes;pd:cam*a?ggf unger

. Substitution reaction conditio es e | e, but
‘are not 1% f@go20r ‘?16Y‘31ﬁé1“6§; 80%{11"52%”8 3@?9 @%@éﬁgﬁwg{}ec’”&uc

et hanesul f ogsB¥¥nts ﬁh&@iﬁ%bﬂ fubBeythentys 1nﬁbp@aaﬁthyﬁydrdn@rmzlkﬂedhd>>fyoh§lboxy,

i osyl oxy, and thi enyT oxy, | ophosp ({]ﬂg(ﬁl 0X I?.-P Cﬁ%nal ly s sﬁ t ut ed

benzyl oxy, i S8prbpyiBp; I"é’é?‘l‘ gmingrof qipfkylamimge MRS PRYRIFRP AR |

speci fical | ylmm' Eiaxﬁﬂemrc?&z&uw Mlﬁ'éﬂe@hﬁlude,fmﬁﬁ& ﬁotﬂiﬂdn&!z]ubacyth@topyl

interacts with a target but .are not limted

. t
__to, agonist, cesinbagdrivso Pe%ﬂdc}tcﬂ‘éeﬁfﬁclgéagg@tﬂé’f’i EI ‘?retpﬂsewmﬁ’%?‘i onal " or

~"optional RSt Aeinoiing sygequent |y described event or circunstance
.may but needsﬁr;%t or,}f:ur pand that the description includes instances Wnere

the event or circunstance occurs and instances i "lnert
organi ¢ sol vent" ofy<loaiaralk @o%@ﬁtﬁm%‘éﬁi’g erf@“’%@?vﬁﬂ g’hflﬁgf a&]ﬂ%@rﬁ apde
30 fogd' ti ?”R" & cyklﬁakﬁ%%ﬁ% H@F‘éu'i‘ﬁkéiﬁstﬁééel%ﬂﬁcﬂ fre GpRIALALY xeinplified Ruveind,

i ncl uding for

" “Disease state” mearis any disease, condition, symptorn, or indication.

The terms “halo” and “halogen” are usé_d interchangeably herein _and refer to a

20 substituent fluoro, chloro, bromo, or iodo, preferably fluoro or chloro.

“Haloalky » means alkyl as defined herein in which one or more hydrogen has .
" been replaced with same or different halogen. Exemplary haloalkyls include wCHzpl,. '
~CH,CF;, ~CH,CCls, perfluoroalkyl (e.g., ~CFj), and the like or those which ‘a_re |
.speciﬁcﬂly exemplified herein,

25 - . “Heteroaryl” means a monocyclic or bicyclic radical of 5 to 12, preferably 5 to IQ
ring atoms having at least one aromatic ring and furthermore containing one, two, ot
three ring heteroatoms selected from N, O, or 5, the remaining rmg atoms being C.

- Heteroaryl can optmnally be substltuted with one, two, or three, preferably, one or two, .
most preferably one, substltuents wherein each substituent is mdependenﬂy hydroxy,
30 cyano, alkyl, alkoxy, thioalkyl, halo, haloalkyl, hydroxyalkyl, alkoxycarbonyl, amino,

alkylamino, dialkylamino, aminocarbonyl, piperazinyl, piperidinyl or carbonylamino,
preferably halogen or alkyl, unless otherwise specifically i_ndicated- Examples of

~ heteroaryl moietiés include, but are not limited to, imidazolyl, oxazolyl, thiazolyl, '




- exanpl e, benzene, toluene, acetonitrile, tetrahydrofur@&november 2006
N, N- di net hyl f ormam de, chl orof orm nethyl ene chloride or dichl oronet hane,
di chl or oet NS digthyl ether, ethyl acetate, acetone, nepdiykrmioli
ket one, ne hanolg, et hanol , propanol, isopropanol, tent 13 Novenber 2006 WD
03/ 095434 PCTXP03/ 04671 -9- butanol, dioxdhe, pyridine, and the Iike.
- Unless specified to the contrary, the solvents wused in the reactions of
the present pymzand,itcophegl.ifmenyl, sniavﬁnp}gidinﬁ:wqmbﬁﬁoﬁﬁlﬁphlﬁ»’ﬂgﬁﬁm]ﬁ | e" |
means-that which,is ful _in. i - Q- r i | ppediazbien that
" is generall \;}{%g%ﬁ ‘.,OP%%%?’tbg%c’ct?l oﬁkﬁa’ﬂﬁ%k é@l%?dgﬁbg&?lggﬁa;&?é?&ﬁS ot he ?‘pse S
" undesi r abl e tangothiazslyidbenzbtidtdiadoiyd bensopyrawhisabtdebi.cmditbe kg g1 Jhgre e \‘%ﬂel | as
human phar naceuti cal, use. .. I?irhar rE%ceuti cally acceptable salts" of a .. - .
~ conpound nedns RGP e Pilcd Rl mceutical 1y acceptable, as defined
herein, and that possess the desired pharmacol ogical activity of t%
parent cospound. “Blitdrosgldminoicheate:a siGuaed dngwhieteinost leat ane HHgARIE vt h

i norgani ¢ acj.ds as hydrochloric aci %QE}:‘P I dr%hos Whi dirar €
‘acid, nitri 3‘@&@‘#%%&8% fegl%%ﬁng,r&a%gdrﬁﬁgt%%e; oérﬁle%{)?‘%eé W th organic .
aci ds .such spscifedly exerapliftd hesizenesul foni ¢ aci d, benzoic, canphorsulfonic
acid, citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid,

gl uconi ¢ acid, gl. nm ¢ id; dl j i o) N9 6F e itdlthree
- 2- hydroxyet hanesullﬁ% P@gglﬁd'?e?rnasg‘t%g&g‘}g%&?&tﬁglatee:a%géls%’gci d, 1(rPrgr;lI ic acid,
mal oni ¢ aci ding¥pd@pbeatiagiotde, twe} dothesdletaritoma (ihdsemizemilEoges; eygen or

ht h | . . X . . . . . . | . . . . . , : ’
ar tar c o e, Hegraureih PR R G SRR M, B O At g iniedy
or salts forsmeoMbRimBnBOvitienpsc absiuestdnindeperdentiphydsoxy, espdkod ei t her ..

is replaced by .a netal ,iqp, £.4., an akkali .netal ion aline earth
--ion, or an a‘ﬁz‘tﬂﬁlﬁbﬁogi\a,lo%iﬁc@%’g'ra@ﬁyhQb(ggc\?\fbtoﬁ&gﬁmﬁoggn (Q;mng#&i norganic -
. base. Accept ghikela@kiR Bivin dragReyl, e tatbienylghizbhasiedsatharejse epaadivalyanstigated. _
- N-met hyl gl ucam ne, triethanol am ne,. tr t ham ne,. .an h i Accept abl e
i nor gani c ba@@@ﬁﬁﬁﬁfﬁﬁfﬁr%ﬂ}ﬁ‘Hﬁ’ﬁ’f‘?ﬁ}a?lligﬁé‘?a%é‘f’glﬁ%ﬁed ﬁ?%}oggilﬁggﬁl’potas'si'um o

hydr oxi dgg Sﬁ?mﬁhﬁgﬁi@@ﬁa@w, phdolsdidiiptalytiropyraey], atehplief @rthest which are
pharmaceutically acceptable salts are the salts forned fromacetic 25

" acid, hydrocipesiirdlyggrmpllisdietsine aci d, net hanesul fonic acid, maleic acid,

phosphoric acid; tartaric acid, citric acid, sodium potassium calcium
zinc, and rmagnesi ‘q!éhvih% gt htkahethene@isiig thetrhedning donvedtmelicasodased
phar maceutical |y acceptable salts . ) ) ble und
: . with It in synthetic organic chemistry, i.e., an atom or group displaceable under :
substitution reaction conditions. Examples of leaving groups include, but are not limited
20 to, halogen, alkane- or arylenesulfonyloxy, such as methanesulfonyloxy,
' ethanesulfonyloxy, thiomethyl, benzenesulfonyloxy, tosyloxy, and thienyloxy, |
dihalophosphinoyloxy, optionally substituted benzyloxy, isopropyloxy, acyloxy, and the

like or those which are specifically exemplified herein.

“Modulator” means a molecule that interacts with a target. The interactions

25  include, but are not limited to, agonist, antagonist, and the like, as defined herein.

“Optional” or “optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where:

the event or circumstance occurs and instances in which it does not.

- “Inert organic solvent” or “inert solvent” means the solvent is inert under the .
30 conditions of the reaction being described in coﬁjunction therewith, including for - -
example, benzene, toluene, acetonitrile, tetrahydrofuran, N,N—dimethylformamidf:,
chloroform, methylene chloride or dichloromethane, dichloroethane, diethyl ether, ethyl

" acetate, acetone,'methyl ethyl ketone, methanol, ethanlol,_ propariol, isopropapbl,_tert-‘




i ncl ude solvent addition forns (solvates) or crystal feg ﬁgve(%g}mr phs) as
defined herein, of the sane acid addition salt. 30 "Prodrug"” or "pro-drug"

- neans a phw(fr@ge@gggl cally inactive formof-a. - conpound whi gby@dslnbR
‘netabolized in vivo, e.g., by biological fluids or enzynes, by a subject

after administration into a pharnacol ogi caPly active formof the conpound
in 13 Novenber 2006 WO 03/095434 PCT/EP03/04671 -10 order to produce the
desired phar haeoblogdiosate, prfidioe, andile: Ireotinless sparifipbiorthe edsotarn g sobeptsre

- -absorption, duri; ﬁ%ala;&fo%o P@JSL& n@e%%faﬁmedﬁ@mmaﬁ& a specific S'te
het a

Al 't hough i'smoccurs ounds primarily in the liver,
- al nost al |- other ti ssues and or'gans, -especiall y the lung, are able to
carry out varyl ng“Hegmeesitigillymetaptdid "sneans Rt odidags Resfin BlfeP@,Téﬂﬁﬁ)unds my -

" be utilized, éﬁ[g%c%mrﬁagﬁfomﬁﬁ\{sev }‘Qiﬁl: %' ﬂo&.ﬁé’amf ﬁgﬁ‘h?f\ébg?%% St CS

.accept abi ||t§3 suc or Tedu unpl easant cha

such. as b|5tteﬂletmsemdrslrdﬂsartd)mnhléﬁﬁlmwhmh mlatceﬁtpltabllftﬁbr‘fétmwy sovadlssl ity

- such as for ravenous provide for prolonged or sustained rel ease or
delivery, i rr%r)lg%‘vﬁe1 ga acelfm?’g?sr?ul ation, ‘or provide site-specific delivery .
of the conpound. Reference to a corrpound herein 10.. includes prodrug forns
of a conpound: " Pf 8hamdceetigipupeptarle s3btsd Dé@t@mgolgﬁdagﬁnsndﬁrﬁbatt&rﬁe gr oup

whi ch sel ect f al conpound .
such that a @%emaé%"mcgﬂ: gc%@ :l%’glg%%eeaé%%&e outtlyggﬁtegesctyggées rg&]at anot her = . -
‘unprotect ed pbaotacelegisiltzetivity dfftie przenticognpoondvBrh sdtvahdlydassociated with it

in synthetic chem stry. Certain processes of this 15 invention rely upon

the protegti #dld B3 satl&f 'Oéakmhlef%%%glea}é?c a{%lcfs Sl }ﬁﬁfgcﬁforﬂ)é&{&qgrdr@érgﬂﬁc S
‘present in thé reac ani no- pr ot ecti ng_group” _
and " ni t r ogeddprlfteciddmigicauid; p}acrsphmcea:tld ranértbdiéwg@afbhyech'eﬁ]eprgaawdqdef er .-
to those or gani c r.ou i nt end tect. th nst
“undesi rabl e Feact ?%ﬁ’% § l?er%enegéﬁ C?%%ﬁ?zooé%éuﬁgﬂ&sﬂg&%?&& %mﬁ?g(?%gen
protecting gemumu]fmt add, fubutic acid, ghmctohlepmsntoenhdzglutmlc amdfglmtmmek yI

- ﬁgs }1 g)r(n ygg nzyP 89( E&%ﬁoﬁwg’%&z&ﬂ‘ o%ed{ﬁ ? 31%%7‘&5&8 Qﬁ@ﬁ%{ a&i? yl%C @E}%ﬂ tArbonyl

(BOC), ang tdie xhalkaemd]' heldrid i@camnanldelﬁchmamhethmrlelsulﬁmnmcﬁrbmuconmhaslé-a gr oup
for the ease of and..for .the ahi to..wi t hst and

reactions. " %W%Bﬁ%‘?s FRslnRCId P ORIARIC A6 ﬁ‘ﬁl“a‘ﬁ% aFih THOPHA atadééarrl glﬁglélgl her

~ stoi chi onet rtcﬁu@lresaﬁnmlcﬁtt@memylaaaicratﬁ ﬁ[’d)ﬂhl&ﬂﬁe,&fr sol vent. Some conpounds
have a tendency to trap a fixed

salts formed when an acidic proton present in the parent compound either is replaced by
a metal ioﬁ, eg., aﬁ alkali 'metal ion, an alkaline earth ion, or an aluminum i0n;.or
20 coordinates with an organic or inorganic base. Acceptable organic bases include
| diethanolamine, ethanolamme, N—methylglucamme, triethanolamine, tromethamine,
and the like. Acceptable inorganic bases include aluminum hydrolede, calcium

hydroxide, potassium hydroxide, sodium carbonate and sodium hydroxide.

The preferred pharmaceutically acceptable salts are the salts formed from acetic
25  acid, hydrochloric acid, sulfuric acid, methanesulfomc acid, maleic acid, phosphoric acid;-

tartaric acid, citric acid, sodium, potassmm, calcium, zinc, and magnesiom. . - . <

It should be understood that alll references to pherniaceu-tieaﬂy acceptable salts |
include solvent addition forms (solvates) or crystal forms {polymorphs) as defined

herein, of the same acid addition salt.. = -
} Sb_ _ | c"Prodnlx-c” or “pro—dfue’; means a ?Harﬁnacelogiceﬂy inactive 'fofm of a
_compound which must be metabolized in vivo, e.g., by blologzcal fluids or enzymes, bya ,‘

subject after adm1mstrat10n mto a pharmacolovlcally ac'r_we form of the compound n.




nolar ratio of solvent nolecules in the crystalline solidogh@dbeoothus
formng a solvate. If the solvent is water the solvate forned is a

"~ hydrat e, e he solvent.is, al cohol, the: solvate fornmed,j hol at e.
8Tl o G TR0 o €

Hydr at es d by the conbination of one or nore cul es wat er

“with one of the substances in which the .wat-er retains its nolecular 30 -

~ and relative

~ state as H20, such conbination being able to formone or nore hydrate.
. "8ubj ect" npaRstIpBHBlthadedirad pharaiatelogical Mietrallse prodng canpe mendbelizaf  the::

mamal i a class .i.ncluding, but. not . linited to,. humaps; non-hungp primtes . -
nen s ChPeR B St R absoapien AN SborREgPSB ALt et st o Coon
- as cattle, hR®HEEsm o6eERr nB8ALSmpattisPMuiRily Gofie ivdrcalaokral ahsuthuas . - -
rabbits, -dogs, and-cats; I bi_)r'-ator-y 35 ‘ani‘mal s incl gl ng%tr odegt‘s such-as .
- _rats, mce, nhereges ?Fé’é@ﬂ}?gtgs URECRIE BT RAETY PUEAATIRECETeeT & RE W8 2006 WO
103/ 095434 Pl ERORN 04 67 ompobhdd Ay b8 RLE, fon ekdifisle, tbithpasve bivavailabititg,ed to,
birds, and the |1 k%&eéThe terigl_ "sagj %:};:)‘ﬂ does n t_de‘%%ie a pﬁrtitcul ar age
. or _sex.. "ThBRegs&aty FF‘WI&F? BisreRa ?F@“'ng_r%&ﬁ Hie WY A GRATAS Eg%ﬁundj
~that, when gadnBitet 8fsRGr bAtRiSteRiRbErifbilit kRt obiliy diches s istraveous s
sufficient to effect such treatnment 5 for the disease state, The . K
"t her apeut i B P&DVéﬁeff@tRfPlPég%ﬁQﬁﬁ"}me release Py delWpRIMERRTGY O575¢ AEfoEBEeRa, -« -

di sease st at£,ReidaGitd Saae delifehfo SRy 8hbduf. ReRferdt fPAGRnpdRAllageint he age
health of the subject, the route and form of adm nistration,

-t he - j udgémeinclusles prodrugforranefiargsaiindal or -veterinary practitioner, and. .. .-
ot her factors The terns "those defi ned above" and "those defi ned herein"

when referring tepae Akl ¥ahh ol BrotRGRIzRe6 R GSeRY k66 RER hiskectbrbad
Kd'efi nition of the vefr'i' abﬁ\{e.%s ]Irl. as g%’?eﬁrreed eE)rF]flgrel:'[g{lef erred and nost .'

 preferred dbloicksariespastive fiteamg multirumstionaycorspound wah fhaf 2 chgpical igplioncalst at e

includes: (L) Rrey Sﬁ'ttsiel@&ivlei?%t th REASEpbRLEA rdicBve SRUSTHRAnddAC! i i cal
‘synpt ons of. t hie disease state not to develop in a subject t hﬁ .maybe
exposed to ovnygreéeialpesedated withat inigniiededwaignn CeTBPIoSsEs Ohbes yet .
exper i enge. ; ar.di ' 1901 o118, (3 51639RavB hffrogkh khdAoRBidRiehi ng the
di'seasqut afng{ent?éﬁg!%oﬁgg‘gﬁg&?heg{?egséfé’o mentagf jtheo"di sease k?’;,at or its
- clinical syapmomseseotinthd je)ctamh.ifoviergnplbdhefesms semmopretecinygroupaglfng -
tenporary ok perRNeR! 550! | SRR LAl SerlY tol thescrtica
synpt ons. 2&!%%&%@%@%?%&& %Sg%ge(?%%éﬁpggg%n ) a%’é "re‘?atct_igng"S v_\,h%n
ref erring ‘t grcaps eeridedito protect the nitrogen atom against undesirable reactions during .
~ synthetic procedures. Exemplary nitrogen protecting groups include, but are not limited
20 to, triﬂuoroat:étyl, acetamido, benzyl (Bri)‘,"benzyloxycarbonyl ( carbobenzyloxy, CBZ), p- -
! methoxybenzyldxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), and
the like. The artisan in the art will know how to chose a group for the ease of removal and

" for the ability to withstand the following reactions. - ' e

“Solvates” means solvent additions forms that contain either stoichiometric or
25 non stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed
" molar ratio of s"olvcht molecules in the g:fystalline solid state, thus forming a solvate. If
the solvent is water the solvate formed is a hydrate, when the solvent is alcohol, the
- solvate formed is an alcoholate. Hydrates are formed by the combination of one o1 more
molecules of water with one of the substances in which the water retains its molecular

50 state as HO, such combination being able to fqrm one or more hydrate.

“Subject” means mammals and non-mammals. Mammals means any member of -
* the mammalia class including; but not limited to, humans; non-human primates such as
chimpanzees and other apes' and monkey species; farm animals such as cattle, horses,
s‘heeﬁ, goats, and swine; domestic animals such as rabbits, dogs, and cats; laboratory

35 animals including 'r‘oden‘-cs, such as rats, mice, and guinea pigs; and the like. Examples of .




reaction means adding or mxing two or nore reagents UNIQLvenBPIBRri ate
conditions to produce the indicated and/or the desired product. It should
be apprem&g%gmglg the reaction which produces the indi gatmacbogomior the-
desired product nay not necessarily result directly fromthe conbination
of two reagents which were initially addetli-i.e., there 25 maybe one or
nore i nternedi ates which are produced in the mxture which ultinmately

"l eads to thewhemamniarindfide, bat aﬂemotthmﬂd tnbiirds, anchthedibsi Tredense oobiset” 1 n -

. general, the nomatnd%3 atte% e us?a o Sexs Application is based on AUTO\IOV[I’M
V. 4.0, a BeilPSTRNEPRE ¢4 ﬁ%u{ &rized systemfor the generation of

- I UPAC systematic- norrencl at ure Chemical structures shown herei n wer e

_ prepared usi ng I’ SITSérrapeuncalky &fecﬁwwarﬁ@rmbmﬁanﬁah@nwnbﬂf acogardyon, tha; Wh@gen_‘ ar ,‘
oxygen at om| @1%1?%?@2[8 3 sg?’e%tsf%)]r g%%%%sdm%?sr ?faﬂ: is §m9feﬁit t%eeffd&%ﬁﬁﬂr%eﬁts E

;i ndicating t
Lmmmmmmee- 5 - -for the disease state. TBe ﬁﬂlv&lpbmcaﬁﬁ)éfﬁzcaﬂ@mm “owillivagy dapendieg Qﬁﬁ@:t

(here S Pl egntod SRR SLe LIS LU B o R DAL B, 2 ©
~_wherein f5 rrrnaavearealtnbegersur;mmh@me3nd énanrbf(aﬁmmra:mhm, ﬂsmdgstepeh@lfeth@l y an
I nteger from2 R1, ere R10 i s hydrogen
or C_6- al W‘ienémﬁmeldéca vsfe gﬁ(}azye%rdﬁm P’%% ‘i?é&loiés i ndependent | y - hydrogen

or alkyl; 10 R3 is alkyl, aryl, hal oal kyI heterocyclyl, or heteroaryl;
each R4 i's i ndepertiesilsy” tﬁt&bdeﬁ:addlqbbye”haﬂéﬁiokqdeﬁnad kean” vd:;zarreferms@sma

10 vanable mcorporates by reference the broad definition of the variable as well as preferred

G
! rnore preferred and most preferred deﬁmtlons if any

“Treating” or “treatment” of a diseaSe"state includes:

(i) ~ preventing the disease state, i.e. causing the clinical symptoms of the _
-disease state not to develop in a subject that may be exposed to or predisposed to the. o

15 disease state, but does not yet experience or display symptoms of the disease state.

(i1} ~ inhibiting the drsease state, ie., arrestlng the development of the disease

state or its clinical symptoms, ot

(1it) relieving the disease state , 7.e., causing temporary or permanent

. 'regressmn of the drsease state or its clinical symptoms.

20 The terms | treatmg”, “contacting” and “reacﬁng 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
 tesult directly from the combination of two reagents which were initially added, i.e., there -
25 may be one or more intermediates which are produced in the mixture which ultrmately

: leads to the formation of the indicated and/or the desired product. -

In general the nomendature used in this Apphcatron is based on AUT()NC)MTM '
v:4.0, a Beilstein Institute computerlzed system: for the generation of TUPAC systematic
* nomenclature. Cherical structures shown herein were prepared using ISIS®v. 2.2, Any .
30 open valency on a carbon, nitrogen or oxygen atom 1n the che_rn_ical structures herein

should be understood as indicating the presence of 2 hydrogen.




(=0 -NRbR, - SM2-NRDbR, -SRb, -N(Rt)-C(=0-R -(=0 - Rby3 QéveMoED00SO2- Ra,
where 15 each Ra is independently al kyl or hal oal kyl, and each of Rb and
R is independently hydrogen, alkyl, or haloal kyl; each of R5, R6, R7, and
R8 is independently hydrogen or al kyl;_jand RO is hydrogen, alkyl,
cycl oal kyl, cycl oal kyl al kyl or benzyl; or RO and one of R5, R6, R7, or R8
together with the sakorng @ offlagiecl, lﬂ?eYe ARoAlidPL SR of M Tofnula:
heterocycloamino 20 ring with 5 to 7 ring atons, 13 November 2006 -12a
and wherein the aryl groups are optionally substltuted with one, two or

t hree substituents, wherein each quﬁtltuent i s independently hydroxy,
cyano, alkyl, alkoxy, thiol, thioalky¥, halo, haloalkyl, nitro, am no,
nonoal kyl am no, di al kyl am no, pHpﬁ%azlnyﬁ@Qr pi peridinyl; 5 the cycl oal kyl
groups are optional Iy substituted wi i one or nore substltuents wherein
each substituent is independently hy A aIkyI al koxy, hal o, hal oal kyl
am no, nonoal kyl am no, or dlalkylanEn K@theteroaryl groups are
optionally substituted with one, BroN hr ee substituents, wherein each
substituent is independently hydro§yﬁ‘cyano al kyl, al koxy, thioalkyl,

hal o, 10 hal oal kyl, hydroxyal kyl , alkoxycﬁrboﬁyl am no, al kyl am no,

di al kyl am no, aninocarbonyl pipera2|nyl plperldlnyl or carbonyl am no; the
het er ocycloy bhdirabqsicallLake th@l@@b]ltﬂw%blfstl tuted with one, two, or three
substituents, wherein each substituent is independently hydroxy, alkyl,

al koxy, thloalkyl hal o, hal oal kyl, hydroxyal kyl, al koxycarbonyl, am no,
alkylanlnﬁ’eHWhlkylanlno 15 ami nocar bonyl, or carbonylanino. In one

enbodi nent, there is a conpound of the formula: RO /N (RSR C)2 (CRSR6)"

Zl ( CR'_SRZ}rPis an integer from O to 3;
each of nn and p is independently an integer from 2 to 3;
Y is ~S(02)- or —S(02)-N(R'%)-, where R" is hydrogen or C, ¢ alkyl;
Z'is CHor N;
each of R! and R? is independently hydrogen or alkyl;
10 R%is alkyl, aryl, haloalkyl, heterocyclyl, or heteroaryl;
" eachR'is independently halo, alkyl, haloalkyl, alkoxy, cyano, —SO,R?,

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

where

15 each R? is independently alkyl or haloalkyl, and
each of R” and R® ié independently hydrogen, alkyl, or haloélkyl;
each of R*, R®, R7, and R¥ is independently hydrogen or alkyl; and

R’ is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl or benzyl; or R and one of R>, R%, R,
or R® together with the atoms to which they are attached may form a heterocycloamino

20 ring with 5 to 7 ring atoms,




(RRmMY.R3 1 or a pharmaceutically acceptable salt thejeRbvemesgesn 20 m
is an integer fromO to 3; preferably, mis 0 or 1; nisZ2or3;
preferablynis2; pis 2 or 3; preferably pis 2; - ------- --- 13 Novenber
2006 -12b Y is -S(@2)- or -5(02)-N(Rl)is,Where Rl is hydrogen or Cl-6

al kyl; preferably, Yis - SQ2-; Z is CHor N preferably Z2 is N, each of
R and Rzaha“ilﬂéggﬁendently hydr ogen or alkyl; preferably, R and R2 are 5
hydr ogen; I's"al'kyl, aryl, hal oal kyl, heterocyclyl, or heteroaryl;
preferably, R3 is aryl or heteroaryl; each R4 is independently hal o,

al kyl , haltbaiyl groups kexyptiocalrsabstiBER Rath oneGiweQr-thiidb RibstifeRts NRbdRein  SRb,

NR C(=0-R ,.,10 -C(.=0-Rb,, or -N(R)-SO Ra, re eac a 1S

i ndepende rﬁi%s"g’lsgwl%ﬁ 1%&?%&@’[ h%?%‘” EEEI> Sllky‘ggﬁ‘&ﬁ& t_E‘OEitgofﬂ:lfﬁle Beldent I y
-hydr ogen, haldsidyl, nitio,ating| kit valkRlakies, abalkylametb, ﬂqeta%iﬂyﬂ@xﬁ;ﬂﬁ&ﬁiﬁﬂ}ll y alkyl,
halide or alkoxy; nore preferably each R4 is 15 independently chioro,

nmet hyl or t hoxy.: .- : 13 November 2006 WD 03/095434 .

PCT/ EP0%3) (BePFIoally) s aps O%OPﬂh&u%ﬁlmteéﬁ’aﬂmlq & oTE SPRSHERSATS) YhefFHr ogen or
al kyl or eadh aibsfitabhtiis RelepéMentty hydr&tf affS1, MG YYRHIO I Dalkd dnffdo,l S hydrogen,
al kyl , cycl oal kyl, cycl oa?kyl al’kyl or 'benZyl; -dor RI and one of R6, R7, or:
R8 t oget haprongatikylamino.ar dialkyleming; ch they are attached form a

het er ocycl oamino ring with

the heteroaryl groups are optionally substituted with one, two, or three substituents,

wherein each substituent is independently hydroxy, cyano, alkyl, alkoxy, thioalkyl, halo,
10 haloalkyl, hydroxyalkyl, alkoxycarbonyl, amino, alkylamino, dialkylamino,

aminocarbonyl, piperazinyl, piperidinyl or carbonylamino;

the heterocyclyl groups are optionally substituted with one, two, or three substituents,
wherein each substituent is independently hydroxy, alkyl, alkoxy, thioalkyl, halo,
haloalkyl, hydroxyalkyl, alkoxycarbonyl, amino, alkylamino, dialkylamino,

15 -aminocarbonyl, or carbonylamino.
In one embodiment, there is a compound of the formula:

1I{9
N

/N
(RSRTC)Z\ /(CRSRﬁ N
\
(CR'RY,
/
~p3

Zl
g
//
®Y,, N

Y-
R* 1.

or a phannaceuti;:ally acceptable salt thereof,
wherein |

20 mis an integer from O to 3; preferably, mis O or 1;
nis 2 or 3; preferably n is 2;

pis2or3; pref_erably.p is 2;




s 5to 7 ring atoms; preferably, RO is hydrogen or al kydno@Rbe b&f erably,
RO is hydrogen. It is to be understood that the scope of this invention
enconpasses nhot only the various isonmers which may exist but also the
various mxture of isoners which may be,tornmed. Furthernore, the scope of
t he present inventi on al so enconpasses sol vates and salts of Conpounds of

Formula | 10 onge t, asnds .of For pul g, | f the formila:
(R Mj (Ydé ?f) Rg@% & W%rg?%df%é’f&" 26t PaC il BreteraBly RS~ . Ro.
R6, R, R80O,R, m n, p, and Y are those defined herein. 1In yet one

enbodi nent, Corrpounds of For mula | are of the formula: RO N (RA0) \ WR%

N O (CR 1s where R, R2, R5, R4, R5, R6, R, RS,
R9, m n, %\)ZQQ Wﬂg‘%ﬁh lgﬁl ned herein. Mre specifically, where nis
2, pis 2, Yis -S(02) and R, RZ, R5, R6, R and Re are hydrogen,

conpounds eadh GRR'raakd®R s myp@dew Rﬁfmg@mrlmyﬂ hzefefiblYRA'and R* blav ember 2006
R3

WO 03/ 09543érolggll'/ EPO3/ 04671 -14 Re o (R)mN4 0 S\ o

R*is alkyl, aryl, haloalkyl, heterocyclyl, or heteroaryl; preferably, R’is aryl or

heteroaryl;

| each R* is independently halo, alkyl, haloalkyl, alkoxy, cyano, —SO,R?,
~C(=0)-NR"R’, -S0,~NR’R®, —SR®, -N(R")-C(=0)-R",
10 —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 haloalkyf;

preferably each R* is independently alkyl, halide or alkoxy; more preferably each R*is
15 independently chloro, methyl or methoxy;




where R3 and R9 are as defined herein. In one particul 3\ ghodisgat. R3 is
. aryl. Preferably, R3 is optionally substituted phenyl or optiona Iy

- SUbStItUtegﬁﬂﬁﬁgggil More preferably, R3 .is phenyl, 2-fl rQEQQM$h1 5

- 2-chl oroph di chor ophenyl , 4-chorophenyl, 3- chorophenyl

4- nethoxyphenyl 3, 5- dlchlorophenyl, 2, 6-di-chor ophenyl , 2, 4- dlchorophenyl
- 3 nethanesulfonylanlnophenyl 2- met hanesul f onyl phenyl , 2 carbannyéppenyl

- 3- .nethanesu&kﬁmyﬂnhénﬂ1an&RﬁEhh&pa&hhﬂphykp@mnyhﬂwﬁofuueﬁnﬁh@hpr
_napht hyl , i 1 uor phenx 2-cyanophenyl, 2-chl oro-4- quorophenyI

2- et hyl - 5- fﬁﬁ% oﬂﬁ@ﬁ §18eP08 o chil oronapht hyl . In anot her specific "
enbodi nent; R3-is preferably phenyl or hal o- substltuted phenyl._. »b;e

preferably, EBmﬂ@dﬂﬂﬁmymgd2yﬂ@ﬂbmdeuﬁkﬂﬂkﬂmeﬂaphbnyR.mmd@né¢ﬁkn

substltuted n..anog Ler

Preferably,. tg%thﬁ Lgﬁf?ﬂ ?tﬂ}ms’@s g{) ?’f‘fﬁngt&dfeggaﬁf’ﬁg‘lef %%%lnl onaﬁvrmh
“substituted s 'ﬂ@llnbra;dms, PRIfAIAIR ¥s IspdBsen ow kgl rriohé p:pa:ﬁmhljr,R oyttyidergahl y
substituted benzotﬁladlazolyl optionally substituted |n1dazolyl . or

optlonally substl ute enzoxa rab

~quinolin-8-yl, ‘T‘ﬁ ‘ﬂH%Z?Ptoogtg %%I%PB? %%ﬁg \?nﬁ I,lﬂllsdénq%l ?168 Otoxgythle

- benzo[ 1, 2, 5] {rdﬂcﬁﬂllmrs %hich,maly exigEirylse It}l-ewaf1nudmhfe4)fydomamwh1ch maybe B
"benzo[ 1, 2, 5] pxadi 20 Still, further, conbinations erred '
o bups dober B nEREAmAr fHeseoRno e rept kR BaLS os Rer s gP il ©rred

- exanpl e, in omg oP@blipeuhas dfFophekdr red embodiment Z° is N, mis 1, nis 2

pis 2, R3is 2-chorophenyl, Y is -SOz-, R4 is chloro, and R5, R6, R and R8

re hydro en. In this nner, a vari ferre ounds are enbodi ed
\%thu n thd preseni® PRAARPS ent1§°m9k%?f§é%%?’86@ 1 %éﬁ‘b’%%li‘é‘ " PCTI EP03/ 04671
- 15- Representative Conpounds of Fornmula | in accordance with the i nvention

~are shown in Table 1, which identifies e correspondi ng experi-nental & -
exanpl es provided below. Table 1. No_ (ﬁa (Aubonon) Exanpl e Structure O

NS 1 4-Benzenesul fonyl -6-nmethyl-8- 1 \ L
| “ - " 65 |u// (CRRD,
nR'K C’/‘)\N 'IFI
RUCRRY, R

‘where R, R, R%, R%, R®, RS, K7, RS, R, m, n, p,.and Y are those defined herein.
In yet one embodiment, Compounds of Formula I are of the formula:

| 5
I I
~y ' N
' ‘ ‘ : N
(R8R7C)z< CRR),

N

N s
l (CR'RY),
S

N
(RA)m {, '
.15 where R1 R% R, R4 R®, RS, R’, R®, R®, m, n, p, and Y are those defined herem More
 specifically, where n is 2, p152 Y is ~8$(0O2)—and RI R% R%,R% R and R® are hydroven, :

compounds of Formula I may be represented by the formula:




- PCT/EP03/ 04671 -16- -

pi perazin-1-yl -3, 4-di hydro-2H H benzo[ 1, 4] oxazi ne CH33 RQodsdmPerl2006

4- (2-Chl oro-benzenesul fonyl) 1 ,-\ NN 6-nethyl-8-piperazin-1-yl-3, 4-
y-~ G _ ' r.o- 2H benzo[ 1, 4] oxazine.CH3 - n 0 O 3 4-(3, 4rPepi6n- 3 HNC
- 0 Ci be?ﬁ&e%@ﬁ%“onyl)-& met hyl -8- UN \ / ct 4’(:%%' -
pi perazi n-1-yl -3, 4-di hydro-2H cx benzo{l, 4] oxazine ~,3 O 4
4- (4-Chl oro-benzenesulfonyl)- 3 6-net hyl - 8- p| pera2| n- 1 yl-3,4- - |
"ro-2H benzo[ 1, 4] oxazine . CH C dihyd &9 5.
4- (4- Chl or o- benzenesul fonyl )- 3 N 8-(3, 8-di met hyI - pi perazin-1-yl)-

6- met hyl - 3, 4-di hydro-2H H Il o0 s n beh; [1,4] oxazine ca, N,S 6
- 6=Chloro 4 (2-chloro 3 benzenesul fonyl)-8-|pi perazin-1- o 0 :

"yl -3, 4-di hydr o- 2H benzo[l 4] oxazi ne Cl\ikI Novenber 2006 WD 03/095434 -

where R® and R® _are as defined herein.

In one particular embodiment, R is aryl. Preferably, R’ is optionally substituted
phenyl or optionally substituted naphthyl. More preferably, R? is phenyl, 2- ﬂuorophenyl L
5 2-chlorophenyl, 3,4- dlchlorophenyl 4-chlorophenyl, 3-chlorophenyl, 4-methoxyphenyl,
3,5- dxchlorophenyl 2,6-dichlorophenyl, 2,4-dichlorophenyl, 3- -
methanesulfonylaminophenyl, 2-methanesulfonylphenyl, 2- carbamoylphenyl 3-
| methanesulfonylphenyl, 4—methanesulfonylpheny1, 3-fluorophenyl, naphthyl, 2,4~ ,
difluorophenyl, 2-cyanophenyl, 2-chloro-4-fluorophenyl, 2-methyl-5-fluorophenyl, or 5-
10 = chloronaphthyl.

In another specific embodiment, R is preferably phenyl or halo-substituted
phenyl. More preferably, R is phenyl, 2-chloro-substituted phenyl or 2-fluoro-
substituted phenyl.

Yet in another embodiment, R’ is heteroaryl. Preferably, R is optionally
15 substituted 1soqumo]my1 optlona]ly substituted quinolinyl, optionally substituted
thiophenyl, optlonally substituted benzothiadiazolyl, optionally substituted m‘udazolyl
or optionally substituted benzoxadiazolyl. More preferably, R’ is qumplm -8-yh,2-
thiophenyl, 5-chlorothiophen-2-yl, isoquinolin-5-yl, benzo| 1,2,5)thiadiazol-4-yl, 1-
methyl- 1H-imidazol-4-yl, or benzo[1,2,5]oxadiazol-4-yL.

20 Still further, combinations of the preferred groups described herein will form

other preferred embodiments. For example, in one pa:ﬁculaﬂy preferred embodiment z!
“isN,misl,nis2,pis2, R?is 2- chlorophenyl, Y is -S5Oz, R%is chioro, and R, RC' R7
and R® are hydrogen. In this manner, a-variety of preferred compounds are embodled

~within the present invention.




No. ne (Autonorry Exanpl e Structure 7 4- (3- Chl or o- benzrprawefmoy! )- 1 N |

Na

N 6- pi pera2| n-1-yl -3, 4-di hydro HNJ o=s=0 2H benzo [ 1,4] oxazine 1li ¢c~ O
8 4- (2 (903%3 éfinesul fonyl)-. 1.N.N 6-piperazin-1-yl-3, decdebysduen HNI
0=S=0 enzo f 4] oxazine Jcl Od 9 4-(2-Chloro-benzenesul fonyl) 1
JN N 8- p| perazin-1-yl -3, 4-di hydro- p N 2I-H—5benzo[1 4] oxazine o NFNR f_\ c1

[ 10 4-(4-Chl oro-benzenesulfonyl)- 1 !-\ o - pi perazi n-1-yl -3, 4-di hydro- U
‘2H-benzo. [ 1, 4] @eprisagtaGvelEbmp @Msﬁf@r@&ll@%@%&i@@%éﬁ@éﬁ%%fonyI)

1 xN N/ \ \ 12
8- Pi per azi-n- % @&Q‘hrfabéﬁ ?h‘g]iuxhé(%gnﬁis t}qgg&gesﬁgk%% %@%ﬂﬂen@% a]én %ﬂ§e$ o
N-s, \ ./ be&rkefl, 4)oxazine /-\ d 13 4-(3,4-Dichloro- X _ _
‘benzenesul fonyl)-8-piperazin-1- o yl-3,4-dihydro-2H V-

~ Table 1.
o No.| = Name (Autonom ) Example Structure o '
| . | ' : / \ \\// &
'1 |4-Benzenesulfonyl-6-methyl-8- 1 N ‘
piperazin-1-yl-3,4-dihydro-2H- HN N :
benzo{l,4}oxazine . ‘ =
i ‘ CH,
. . AW\
2 |4-(2-Chloro-benzenesulfonyl)- 1 I\ D
 |6-methyl-8-piperazin-1-yl-3,4- HN N Ct .
dihydre-2H-benzo[1,4}oxazine : —. -
- 3
SN f
| ' R Cl
3 |4-(3,4-Dichioro- 3 N N 0 |
benzenesulfonyl}-6-methyl-8- N cl
piperazin-1-y}-3,4-dihydro-2H- |~ - : -

benzo(1,4]oxazine

e | 4 |4-(4-Chloro-bénzenesulfonyl)- - ' 0»,3
S . 6-methyl-8-piperazin-1-yl-3,4- - \CL
i R dihydro-2H-benzo[1,4]oxazine | . : .

8-(3,5-dimethyl-piperazin-1-yi)-
6-methyl-3,4-dihydro-2H- _
. {benzo[1,4]oxazine | CH,

. ..b télf-l)..3'HN ’\'[]a
5 {4-(4-Chloro-benzenesulfonyl)- . “ CJ\/N N _

6 |6-Chloro-4-(2-chloro- = -3 . o
_ {benzenesulfonyl)-8-piperazin- 1- S ' o 0
yl-3,4-dihydro-2H-
" |benzo[1,4]oxazine’




benzo[1,4] oxazi ne 13 Novenber 2006 WD 03/095434 PCTI ERQRbLR4éd20087- No.
Name (Autonom) Exarrpl e Structure C1 14 4-(3 Chl or o- benzenesul fonyl)- 1 o

NS 8- pi pe 3;4-di hydro- f \ /-\.0. 2H benzo [1, 4]PCQ)@§3/@4Q71C] 15
4-(3,5-Di cmé%g 13X0 N-s benzen6ul f onyl ) 8 pi perazin-1 /

yl -3, 4-di hydro-2H HN'J / O Dbenzo[ 1, 4] oxagine Cl Cl 16 4 (2, 3-Di chloro-
1 - _benzenesulfon | )-8-piperazin-I- /-\ 0 vyl-3,4-dihydro-2H J, benz‘Q‘[

1,4] oxazine (@ 7 4- (ke (ebdan Q- 1 q Eca&;ﬂe Structure . o S
benzenesul f_onyl) 3p| perazin-1-./ \. /.0 yI 3,44di hydro-2H / \ CI ._benzo [ .

1, 4] oxazi ne Cl T W18 4-(2,4- Dichloro-] 1 0 Ng cl ‘
benzenesul f onyl )-8 pi perazin-1- N/ \ Wl - 3, 4- di hydro ZF‘ j
benzo[ 1, 4] oxazi ne [4\(3-Chloro-benzenesulfonyl)- 1 N

6-piperazin-1-yl-3,4-dihydro- : i \) o—é—o
2H-benzo[1,4]oxazine '

8 4-(Z—Chloro-benzenesulfonyl)5 o1 : /g l;lj
. |6-piperazin-1-y}-3,4-dihydro- - | HN . 0=§=0
-12H-benzo[1,4]oxazine . .. . o

|8-piperazin-1-yl-3,4- d1hyd3:o—
2H-benzo[1 4]0xaz1ne

S L N e -
: ' ' ol Q /1 o
9 14-(2- Chloro—benzenesulfonyl)- | N ~&o L

N
: o N-§ Cl
10 4-(4-Chloro-benzenesulfonyl)- 1 /'-"\N 0
8-piperazin-1-yl-3,4-dihydro- AN )

2H-benzo[1,4]oxazine

o 11 4; (4-Methoxy-benzenesulfonyl)- 1 VAN 0
. 8-piperazin-1-yl-3,4-dihydro- S

2H-benzo[1,4)oxazine

12 |8-Piperazin-1-yl-4-{quinoline-8- 1

sulfonyl)-3,4-dihydro-2H- '

benzo[1,4]oxazine

Cl
_ SN a

13 4-(34 Dichloro- - 1. o0 N TN
- |benzenesulfonyl)-8-piperazin-1- - HNmN '

yl-3,4-dihydro-2H- - - N _

benzo[1,4]oxazine




19 4-(4-Chl oro-benzenesul fonyl)- | N S N 6-pi perazin- 11yhomep¢d@gdro- I
2H benzo[ 1, 4] oxazi ne FINIT o C 20 N[3-(8-Piperazin-1-yl-2,3-
di hydr o- berg® 9§1£va| ne-4- z Nr |- sulfonyl)-phenyl]- 0 §CTIEP03/04671 ‘
et hanesul fonam CH3 13 Novenber 2006° WO 03/ 095434 PCT/ EP03/ 04671 - 18-
‘No. Name (Autonon) Exanple Structure O 217N-[2- (8- Pi perazin-1-yl-2,3- 2
di hydro- benzo[ 1, 4] oxazi ne-4- ~~\ / HNS . sul fonyl)-phenyl]- o CH3 .
et hanesul f onamu. éle ZZMﬁﬁﬁt@mrﬁz)l n- I-yExa&h;Bé 1 di hydfoulterzo[ =
- 1,4] oxazi-ne-4-. HN N\ /- 0 ~sulfonyl)-benzam dej\-~ NH2 23 '
©4- (13- Met hanesulfo*lyl 1 HN x - "\ so benzenesulfg¢nyl)-8-piperazin-1-cy \" /"
.0 cH3 yl- - di hydr o- 2H benzo[ 1, 4] oxazji ne. H3C|S, =0 24— §
. 8- Chl or o- 4: (4-nm e (fe Sl drobghzenksulfonyl)- benzénesyl fonyl )9 p rjﬁ @ |
.yl -3, 4-di hydr Q- 2H:8-piplrazin-14ybaZedikydipoxazi ne o @
4- Benzenesul f gnyl 1Bipepar{az|okaziheO N 1-yl -3, 4-d M

| . T an
15 |4- (3 5-Dichloro- ' 1 ' -0 N8 -
- |benzenesulfonyl)-8- p1perazm-1-- o 7\ 0
.. |Y1-3,4-dihydro-2H- : HN N a
Ibenzo[1,4]oxazine ‘ o -
( : RE
- , | | | 0
16 |4-(2,3-Dichloro- 1 o N-% O
- |benzenesulfonyl)- -8-piperazin-1- VAR Y '
yl-3,4-dihydro-2H- - : HN  N-
~ |benzo[1,4]oxazine Lo '
, T a_
| | - !
17 |4- (2 6-Dichloro- 1 0 N-—S
benzenesulforryl)- 8-p1perazm -1- SN\ 0
yl-3,4-dihydro-2H- HN N a
benzo[1,4]oxazine : :
o]
- al
18 |4-(24-Dichloro- 1 % ¥
3 benzenesulfonyl)-8- p1perazm-1— . HN/—\N
i yl-3,4-dihydro-2H- o
T ' " benzo[1,4]oxazine _

19 |4-(4-Chloro-benzenesulfonyl)- -1 | (\N/Q j

6-piperazin-1-yl-3,4-dihydro-

N
2H-benzo[l,4]oxazine : , HN\) /©/S\(;O :
N | - ol
. ‘. . O . -
. oy
20 IN-[3-(8-Piperazin-1-yi-2,3- , 2 S\ 0

dihydro-benzo[1 4]oxazme 4- _ - EN
sulfonyl)-phenyl}- - ‘ _
methanesulfonamide . _ i _ CH,




- benzo[ 1, 4] oxazi ne V 26 4-(2-Fl uoro-benzenesul fonyl)-8- 131N5\,emge,l:2006

pi perazin-1 -yl -
4- ( 3- Fl uor o- benzenesul f onyl ) - 8-

3,

4-di hydro-2H m

benzo[ 1, 4] oxazi ne 00 F
pi perazin-1-yl -

3, 4-di hyd
benzo[ 1, 4] WRA308E3H N 00 HN N -b / 13 Novenber 2006 V\oyoé'?“aégz?é"i‘m

'PCT/ EPO3/ 04671 -19- No. Name (Autonon) Exagp

| e

Structure ON S 28

4=Benzenesul f onyl - 6- chloro 8 0 piperazinfl-yl-3 4-di hydro-2H 1 ~~\
- benzo[ 1, 4] oxa F CI Rante] ?de?rO 4=(25 =3 0 O5@ucture o
benzenesulfoné%? 8- plpgra2|n- - yf 3, 4-diﬁ§§ro 2H benzo{l 4]oxa2|ne
- 0 N 30. g=Chforo-4=(maphthatene-1T="3 =\ - ‘
sul fonyl)-8-pipetazin-1-yl-3,4- \-j N ‘di,hydro 2H- benzao| 1, M—}Sne
101 -0 S -1 21 |N-[2- -(8-Piperazin-1-y1-2,3- 2 O
.| |dihydro-benzo{l,4]oxazine-4-- | - - | HN N N,o o
sulfonyl)-phenyl]- ‘ - g,'—s‘*cnar
methanesulfonamide
: /N
. : o N-S
22 |2-(8-Piperazin-1-y1-2,3- - 1 I\
dihydro-benzo[1,4] 0xazme-4— | E N
sulfonyl)—benzamlde : /
! s by 0\\
(. . g N
23 |4-(3-Methanesulfonyl- 1 N ° ) s"io
- |benzenesulfonyl)-8-piperazin-1- \_/ o* T CH
yi-3,4-dihydro-2H-
benzo{1,4}oxazine
me
. S;:—EJO
24 |6-Chloro-4-(4-methanesulfonyl-{ 1 .
benzenesulfonyl)-8-piperazin-1- |- .
y1-3,4-dihydro-2H- o N
benzo|1,4)oxazine B ‘Q 00
N N
N/
c1
25 |4-Benzenesulfonyl-8-piperazin- 1 d N
- |1-yl-3,4-dihydro-2H- — : d‘\b
benzo[1,4]oxazine - uN N
_ \_/
26 14-(2-Fluoro-benzenesulfonyl)-8- 1 0/ \Nwsg EF
piperazin-1-yl-3,4-dihydro-2H- _ &
benzo[1,4]oxazine wW N T
: _ \_/
o
127 '4~(S-Pluor_o;benzen‘:SulfOnyl)—8— 1
piperazin-1-yl-3,4-dihydro-2H- d N
benzo{1,4]oxazine — &%
HN N
N/

Cl

.Cl T

4




- di hydr o- 2H

31 4-(2-nethanesul fonyl--.N- 1-~\ \ O benzenesul fonyl)- pe%@% hddn!l - M N
mS O yl-3,4-di hydro-2H \-, OH,, benzo[l, 4] oxazine %3&) 20t

6- Chl or o- 8- alnlyl 4- 1 0 s (thiophene-2-sulfonyl)
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According to another aspect there is provided a composition comprising a therapeutically

effective amount of a Compound of Formula I and a pharmaceutically acceptable carrier.

5 In one embodifnent, ‘there is provided a method for tréating 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
psychpses,.schizophrenié, manic depressions, neurological disorders, memory disorders;
attention deficit disorder, Parkinson’.s disease, amydtrophi_c iatéral sclerosis, Alzheimer’s
10  disease and Hun_tington"s disease,

In another embodiment, there is provided 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 1.

According to a further aspect, there is provided a use of one or more compounds as disclosed
above for the manufacture of a medicament for the treatment or prevention of a disease state that is

alleviated by 5-HT6 agonists.

Compounds of the present invention can be made by a vanety of methods
deplcted in the illustrative synthetic reaction schemes shown and described below.

According to yet another aspect,there is provided a method for producing a Compound of Formula
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= pharmaceut |V€&t}4/a/9 -agceptable carrier. 5 In.one enbodinent, &,E@&@Oj{@t;ﬂr.ovyded‘
a net hod for reatlng a CNS disease state in a subject corrprisi'ng -

adm nistering to the subject a therapeutieafrtly effective anount of a
...Compound of Formula |. Preferably, the disease state conprises psychoses,
schi zophr eni d’ubhﬂmr&; IE@Nehﬁnﬂriﬁ amtbSuppllamganeﬂ:k adil €ygater ReacivemolNileyk Sonsier s

cattention def d di seas ot r op

“'sclerosis, ﬂﬁ% f§sg1 ?SIuﬁ?éa@e%ﬁﬁ@ﬁﬁm%l%@SWég g esla%é %ﬁ%kyher

~ enbodi nent, tlmmmuweoﬁwomard@oas W}hddﬂ{e@bmbaﬁﬁs dfghﬁpﬁsem@rrdemtlmfcanfbe

“.gastroint estin ect erin KoMy e

©90b eot "t nerapetitsdcaa Yot sbiirel G e Rp b el s SR P ednd
According §o aﬁﬁtwﬁbéhliggéstaﬁmﬂﬁk skiﬂledl&tlha aﬂﬂ?@\ﬁhgeéfetaedTﬁithé)dlsﬁosfurptcﬂdmnedlg a
.Conpound of Fornula .. 1 According to a further aspect, there is provided

~a use of one 1Bﬁ1ﬁﬁP@1@H%ounds as disclosed above for the manuf acture of a -

‘nedi canment for the treatment or prevention of a disease state that is - .
~alleviated by 5-HiGeagefhsiateriRARA URdstedhediies efteseﬁiﬂmm\tembmsc}emsbm

made byavarlet epicted in the i St.r atlv tic
reaction schég ‘5?&)%1{? B‘ﬁb‘g%égg‘?sirﬁiﬁs*%TWn@aLﬁégHﬁ’é > ’? tb?gﬁoﬁ'he .
starting mat ﬁm@éd&oaﬁl@kaﬁeamman@tﬁe@stamzw&pahtd’m@t@ apiey, ﬁmrﬂﬁtltﬂtdSSu@bner ally
are either availa Ie f.rom comercial suppljers, suc, lea ri.ch Chem calr .

" Co., or ar® JRREHERGATRF PYrRETRBHS IR EHEsESSRAM igahgonants |
~ flol 1 owi ng prqggdp&@ﬁlégg forth in references: such as Fieser and Fieser's
‘Réagents for Organic Synt hesis; Wley & Sons: New 'York 1991, Vol unes

1-15; Rodd's Chem. stry o Conpou El se i ence venber

2006 WO 03109543415t Fpasifis Cﬁ %ﬂﬁlcong?r%%\ﬁchgﬁg% CF%P{F#E%"H%@ and - -
Suppl enent al* gonaidedhon bk ifReeahl re Wahﬁ&s;&eﬁ@ﬁﬁessur%d@w réadtion td@Pdraddk unes -
~ 1-40. The follow ng synthetic reaction schenes are nerely illustrative of
~some net hods rbygesfifom etvet elﬁm’bmabgubISOt%'erweB@fﬂmblﬂ front ﬁt@ﬁt @ 3@ tpebout.

synt hesi zed, .. _and v i ous nodj LY tions t synt het| ctl on schenes
can be md® 3230t W ‘Poﬁé”%f b &O‘?‘E?HE?H Y%‘i& ‘;1‘1& g, (TR ?r{t HE R i i

.r eferred to the a% ﬁtcioq_%_lre cont ai ned

I_n ene embo&iment; Compounds Qf'Formula .I,rwh_ere Zlis N, are prepared by a

coupliﬁg_ reaction between an aryl halide of the formula:

(oot S (CRR2
i- 3 N o /j{ ?

®Y
i 1L
20 -and a heterocyclyl of the formula:
R’
|
N .
7N
!R7C), /(CRSRE')
ji

" 0om

to produce a heterocyclyl-substituted phenyl of the formula:




in this Application. The starting materials and the ingg 3l sigg0f the
synthetic reaction schenes. can be isolated and purlfleggﬁﬂige5|red usi ng
conventi ongly §s@ebal ques, including but not. limted to, f

dIStI||atI0n crystallization, chronatography, and the Ilkgéiég%%ﬂgﬁ
material s can be characterized using conveati onal nmeans, including physical

constants  and spectral data. Unless specified to the contrary, the o
reactions described herein preferably.pfare . conducted under an inert

: ,,atnnsphere_at.atnpspherlcﬂpressure at reactlon tenperature range of fron1_
~~about -78 C to about. 150 C, nore Pref ‘ably from about0 C to about. 15 o

125 C, and nost preferably. and oBIR/EM rﬁﬂR)Rat about room (or ambient)
tenperature, e.g., about 20 C In on\eNerrbodl ment, Conpounds of Fornula 1,

- where Z' is N, are prepared by a cou Creactlon bet ween an aryl hallde
. of the formula:: Rl - (CRIR2)p ~\D N q? 0 and a heterocyclyl of -
the formula: RO N (R$R7C) 2 i CR5R6) pto produce a

het er ocycl yl -substituted phenyl of for Ia 13 Novenber 2006 WO

03/ 095434 PCT/ EPO3/ 04671 -28- RO N SR? KCRSFﬁQn N (CRR2)p C

_' where R} R'2 RY, Rs. RS, R7;R® R, m, m, and p aré those deﬁned herein; X is a halide,
- preferably bromide; and R11 is a nitrogen protectmg group, or ~¥-R’ (where Y and R? are
those defined herem) e

5 The coupling reaction between Compound of Formulas IT and III is typically -
conducted in an inert organic solverit, such as toluene or xylene, in the presence ofa
coupling catalyst. Suitable'coupling catalysts include a mixture of a transition metal

-~ catalyst, such as a palladium source (e.g., tris(dibenzyﬁdeneacetone}palladiuﬁx(0) and

o palladmm acetate), and a suitable phosphine ligand , such as 2,2’
10 bls(dlphenylphosphmo) 1,1’-binaphthyl, and tri-o-tolylphosphine. In some cases, a base
is also added to the coupling reaction. Suitable bases include non-nucleophilic or
stéricﬁlly hindered baées, such as carboﬁates, bicarbonates, and metal tert-butoxides (e.g.,

 sodium ter,t?butoxide and potassium tert-butoxide).

. The coupling reaction between Compound of Formulas II and HI generally
15 requires elevated temperature, typically in the range of from about 50 °C to about 150 °C.

Eand
{

‘ 'Prefer'ably,_the' coupling reaction temperature range is from about 80 °C to about 110°C. |
More preferably, about 95 °C. However, it should be appreciated that the coupling -
reaction temperature is not limited to these ranges. The coupling reaction temperature

- can vary significantly depending on the nature of the substrate as well as other factors, -

20 such as the coupling catalyst, concentrations of each components, etc.

The reaction time for coupling Compound of Fo.fmulas II and II can also vary
widely dependmg on a variety of factors, such as those mentioned above. Generally, the
coupling reaction time ranges from about 5 hours to 72 hours, preferably from about 8

hours to about 15 hours, with about 12 hours being a typical coupling reaction time.

25 . After the coupling reaction, the protecting group R of Compound of Formula
IV is removed using conventional deprotection reaction conditions to producea .~

deprotected heterocyclyl-substituted phenyl of the formula:




g~ N (RwRtt N where R, R, R4, R5 R6, R7, R8 RO, B} NBvenftiafoddsar € those

- defined herein; is a halide, preferably bronlde and R'" I's a nitrogen
_protectin r -Y-R3 (where Y and R3 are those defi )
"The coupl?ﬂg)ség%??on bet ween Conpound of Formulas Il and P?ﬂEP§“§§@|ca||y

conducted in an inert organic solvent, suckpas toluene or xylene, in the .
presence of a coupling catalyst. SU|tabIe coupling catal ysts include a
m xture of a transition netal catalystg® such as a palladi um source (e.g:, :
trls(dlbenzylldeneacetone)palIadlun(O) énd palladlun1acetate) and a '
sui t abl e phosphi ne l'i gand, such as pa - o
_ .bls(dlphenylphosphlno) 1,1 - blnaphthylx and tr|-o t ol yl phosphi ne. ‘I n sone"
“cases, a base is also added to the cou reaction. Suitable bases
i ncl'ude non- nucl eophi | i ¢ or sterlcallﬁ?ﬁﬂg @@@Q}bases such as carbonates,
“bi car.bonat es, and netal tert-butoxides{ Sodi um t ent - but oxi de and
'potassiun1tert but oxi de). The coupllﬂgxﬁeac |0n tmeen Conmpound of
Formulas Il and LIl generally 15 requires e evated t enper at ur e, typlcally
in the range of fromabout 50 C to about 150 C. Preferably, the coupling
.reaction tenper at Goaditong ridepfotaing Couipo8Ad 6f BemaloIM vak§ defendingtomethe -

ferably, ab i b ted that th ling

 Feacti on 1 enftidt of B Pt BE R G @%‘%&@%&tﬁ%@%ﬁﬂi@ 0ot on” -

ot egpef ature kﬁmnvcaweﬁmlgﬁlnlfxﬂce?mt bee, G2 18 GProactive Grovs it e)rghfmdﬂjrﬁthes:s s
substrate as r fac e .cou

| cgncent rat’i ofs 6][n é‘az (g"r?f)‘ben"é‘r‘i‘tcga?%‘f@ }COhPﬁ’zﬂf‘rYgoééf’i‘%ﬁewnﬁﬁﬁf gby@ﬂﬂ?’i ng -

Conpound of E&bfpdra@dbbreaﬂ@ﬂefeke@ammmrwry wi del y “dependi ng on a .
variety of factors, such as thase nentioned above. Generally, the coupling

reaction tine ranges . from ahou urs to 72 ho f r about
8 "hours to about dﬁHﬂF§mH&FFﬁx¥ gh@®¥§“ﬁ@§ﬁ§“ﬁ@?ﬁﬂgﬁﬁ?3@??5% B@B ing
‘reaction ti ﬂmrh%&oﬁiﬁc@hdtolﬂﬁle(f@ﬁﬁlﬂh -V SAC ivhatin Wheaps@ivethg f@upfeppodict of -

Compound of For ved |ng conventiqQnal deprofection r tIOﬂV
“condi tions t B %a%lgldao l% hlaesayiai eRERIBE grIPh- WUl E M &P@Hﬂ@%eﬂ% t he
fornmul a: (43 howe EﬁeFOQ&QﬁlpleVle54%%1‘055’@%9%&312&&\!&& hgroups :
include halides, preferably chloride.

Coupling conditions for reacting the deprotected heterocyclyl-substituted phenyl ~
of Fdrmula V with the eompbund of the formula R*-Y~W can include a base. Suitable
bases include weakly nucleophilic or non-nucleophilic bases, such as carbonates,
15  bicarbonates, pyridine, and sterically hindered tertiary amine, and other bases known to.
- one skilled in the art.

The reaction temperatﬁre ranges widely depending on a variety of factors
mcludmg the reactivity of reagents Generally, the couplmcr reaction temperature. ranges '

from -78 °C to room temperature Preferably, from -78 sC to about 0 °C.

20 Alternatively, Compounds of Formula I can be prepared by reacting a
halogenated aryl of the formula

i

X 'o '
NN
ﬂ P (CR'RY),
(R“ﬁl b

H




(RBRC), i CRSBR% N O \ (Ryyml V Conditions for deprqggghﬁﬂgrgﬁgpound of
Forrml a. |V vary depending on the nature of the protecting group

. Sui tabl ection..reaction condi t| ons are well kn Skl Il ed
in the art‘% %8@534 Jbr exanpl e, Protective Goups in Organi ci %li 3826?% 5

3rd edition, T.W Geene and P.GM Wits,-30cehn Wley & Sons, New York

1999, which is ( incorporated herein by reference in its entirety. The

. deprotected twih etmpohxyd ofsib $driniul: & PHE Yy brafucEe halogenayed phenylenmpounsd ed
-wWith a corrpoutztg %5 Ee formula: R3-Y-W wherein Wis an activating group,
to produce onpound of ‘Fornula |. Suitable activating groups,” W are

well known to one skilled 10 in the art. For exanpl e, when Wis a

“sul fonyl.group (SQ2), typical acti vayi ng g oups i ncl ude hal i des

" preferably chloride. Coupl ing cond| t reactl ng the deprot ect'ed
het erocycl yl - substituted phenyl a(CRlMpth t he conpound of 'the

formula R3-Y-Wcan include a base 1e bases i ncl ude weakly :
nudeophlllc or non-nucl eophilic bas as carbonates, 15 bicarbonat es,
pyridine, and sterically hindered tertl ary aﬁl ne, and ot her bases known to
- one skilled in the art.. The reaction: tenperature ranges w dely dependi ng on -
~a variety ofyfactors including the reactivity of reagents. Generally, the
- coupling reaction terrperature ranges from-78 Cto roomtenperature ’
- Preferably, from:-78:C-to about 0 C -20 Alternatively, ounds of. Forrrula‘ .
.| can.be prepar eRéaytioreautditigsdor ¢rapbygthe CGaanpouyid foFOnhelaRBmmthe X O Il

(GRRIP (RO Hhnd e AtmbRMETRE 2005V ARAORAAHL P ERDIh Q61

Compound of Formula V with the same activated coupling reagent.

The resultmg halogenated phenyl Compound of Formula Vilis then coupled
thh a heterocydyl compound of the formula : '
ey

i
N

L 7N
(RB_R7C)2 /(CRSRG)n

0 | ‘H - v

in the presence ofa coupliug catalys;t to produce the Compound of Formula L Such -
reaction cond1t10ns are similar to those described above for couphng the Compound of

Formula I W]th the Compound of Forrnula 101,

15  More speaﬁc detalls for producmg Compounds of Forrnula Iare described in the

Examples section.

The compounds of the invention have selective 5~HT6 receptor affinity and as
such are expected to be useful in the treatment of certain CNS disorders such as .
Parldhson’§ disease, Huntington’s disease, anxiety, depression, manic depression, |
20 psychosis, epilepsy, obsessive compulsive disorders, migraine, Alzheimer’s chsease
(enhancement of cognitive memory), sleep disorders, feeding disorders such as anorexia
and bulimia, panic attacks, attention deﬁat hyperactivity disorder (ADHD), attention

deficit disorder (ADD), withdrawal from drug abuse such as cocaine, ethanol, nicotine




-30- wth a compound of the fornmula: R3 Y-Wto produce1§1N RdesRged phenyl
conmpound of the formula: XI O 44, N" ' (R»Y~ VII 5° Reac??éon condi tions

-, for coupligg shesSenmpound -of Formula VI.wi th the Conpoundpefppeydlktid
"R3-Y-Ware'simlar to those described above for coupling Conpound of

Formula V wth the sane activated couplingireagent. The resulting
hal ogenat ed phenyl Conpound of Forrmula VII is then coupled wth a
“het erocycl yl amfobmmonﬁetzapinds,hehit@}ﬂmia,: anRleblkﬁsorc(eRgﬁ?@)izﬁec( CREBReN tramrmao H

VII'l in the prgsenc cpoup| i cat,al to- ceth

“Fornula I. S IFegaé Sﬁsuégﬁgll‘ ‘f%‘f‘?@gg}lse%é&?n E& e eé‘g‘gcrl eg above’
for coupli ngugelie tl(éammmlaﬂt offcertdin GNifatrbintavtinkl) tifsercﬁmmoh:ﬁdncubndlibpwdl a-l11. -
15 More spemfusadet ails for producing Conpounds of Formula | are described:
in the ¥%ection. The conpounds of the invention have selective
,5-HT6 receptor affinity and as such are expected to be useful in the

t r eat ment sof cer tﬁhmpﬁﬁﬁnadml&g;r@f&h@amﬂpdurﬁ]s of By inirersion’ veasdiewemined by art

Huntington' s_di sea depressi o an chosis,
epi | epsy, obE&EETS P(E% H?%.%“&"@B‘% é?"gq&% ‘g%ﬁgn lﬂgﬁel mgso |}§[ease R
(enhancenent cd)ﬁp@ﬁ@l@ bt thed-HEaRICyptor & ﬁdmhgamﬁmdémg and éﬁﬁtitingaldmmazler s such
as- anorexia an | pani ¢ attacks, attention deficit hyperactivity
di sorder. ( ADRE™ ‘%t g??{nglr?fdeflmt di sorder (ADD), withdrawal fromdrug
~abuse such as cocaine, ethanol, nicotine - --------- - ----- - ------ - -
e mmmmeee- - - 13Thiopesdme Envﬂﬂtﬁlﬁl m\iﬁd@@pf&Qﬁé&ﬁhE‘ﬂfﬁE@@ﬂhﬁAfﬁ&hpmmg at least

10 one compound of the present invention, or an individual isomer, racemic or non-
_racerﬁic mixture of isomers or a pharmaceutically acceptable salt or solvate thereof,
together with at least one pharmaceutically acceptable carrier, and optionally other
therapeutic and/or prophylactic ingredjents. : |

| In general, the comi:»ouﬁds of the present invention will be administered in‘a

15 therapeutically effective amount by any of the accepted modes of administration for
agents that serve 31rmlar utilities. Suitable dosage ranges are typically 1-500 mg daily,
preferabl),r 1-100 mg daily, and most preferably 1-30 mg daily, depending upon
numerous factors such as the severity of the disease to be treated, the age and relative -
health of the subject, the potency of the compound used, the route and form of .

20 administration, the indication towards which the administration is directed, and the

preferences and experience of the medical practitioner involved. One of ordinary skill in

the art of treating such diseases will be able, without undue experimentation and in
reliance upon personal knowledge and the disclosure of this Application, to ascertaina
therapeutically effective amount of the compounds of the present invention foragiven

25 disease.

In.general, compounds of the -present invention will be administered as
pharmaceutical formulations including those suitable for oral (including buccal and sub-
Iingual}, rectal, nasal, topical, p}llmonary; vaginal, or parenteral (including
intramuscular, intraarterial intrathecal, subcutaneous and intravenous) administration

30 orinaform suitable for administration by mhalatlon or insufflation. The preferred
manner of admlmslramon is generally oral using a convenient daily dosage regimen

which can be adjusted according to the degree of affliction.




-31 and benzodi azepi nes, schi zophrenia, and al so di sor gdefs.cfisChbat ed with
spinal trauma and/or head injury such as hydrocephal us. Such conpounds are-

al so expec e of use in the treatnment of -certain G peppposnist
(gastroint g)qusha%‘?fdi sorders such functional.bowel disorder /g Tée

phar macol ogy of the conpounds of this invedion was deternmned by art
- recogni sed procedures. The in vitro techniques for determning the
~affinities of tesAconpopeliodsmapoinie obthdbbesertinpdmion| gethel woith ganer thomdi ng

~and functional assays are .described,in anmpl. e 4. Th resent. i nvention
i ncl udes pha?oﬁ‘g%%tﬁr%]z u"@&ﬁspBWTsoﬂ%d'{%HgﬁngﬂﬁpéfEdl 13%5‘?‘6%%51 %’)fhe‘ ‘conpound
-of the pr ?S epﬁarmmtdlfamﬁﬁﬁitiaﬂs ir[tﬂhr\ﬁr:-dmsa.gesi fslmm{)al;rmlaaanieinﬂcompofiﬁms andcem c .
m xture of isapers or a armaceutli c accept.able,salt or sol.vate =
Theroor, O o Terebrfs BRT bEaeE Phhe e At e Rt Rar b e B RN S e
and o_plt i osﬁl prppoitiaae, J\dﬂh?fmmuh tiad datedalictipd ajpiyd u&ﬂ}s Fﬁﬁﬁﬂggle_sjia_ﬁaht}&.ungm__
.gener al , t e,conpounds o t he resent. ravention w e .adm ni,stere In a
T 't her apeut S<6A69 9TRT PaE CovamARS SRRy CORT oA oS RS IR of
~ adni ni strati @ ﬁ]a}isjuraa@ﬁnhl f %héiﬂﬂ%mﬁ:la@dﬂyéés kd @A dlﬁoiﬂfie&ﬂ%@yedsnhe;;islhkmadmé@ge '
~ranges are typically 1-5 Ldaily, . preferably 1- aily,. and nost
preferably 1¥%Wq%10aamay%ea Loyt Ay saliseruchaxta ls'agr%ﬁe‘% &%élﬁeﬁé%ma@“ghe_ SR
- se\é_eri Ey ?L pm{e@, &%@ail]‘ci‘edtﬁ%lehﬁ fofﬁﬁhgans,bhﬁqtgﬁﬁslﬁﬁds §@ﬁ@%ﬂs¥ﬁ$pﬁﬁ?&1&8 of -the -
~ subj ect, e patency. of. conpoynd. used, e route and forma ‘
- admi ni st.nt | BRUSIORR SREH EhE is6hFopailen fg5o _. v%hortzﬁéh%\émﬁr}éfms}taﬂesifére_ctal -
directed, angk abgal ALSHRESHGE Drd theSRA bF 8BS 1FEcthtle saTREbabr Pirakikial hsener

gnvol ved. One of _ordinary, skill in the art of ‘treating, such di sg}gg&f will '_,.
e able, wi tFrsmulatioaseonszines ahont ang On taligram of 3ive mgeediely o PREdsrAlY>

know edge ang, b€ oftSHons HhEh @il (R0 e, P& tablet, BRCRESAINyuitable

t herapeutically effective anount o e conpounds of the preséent invention
for a gi ven repBsefitafivageit dosaggdpEral , conpounds of the present invention
wi |l be adm nistered as . pharmaceutical formulations including those

- suitabl e, for oralTyd dgly hAgoPike ﬁéseﬁﬂﬂv&ﬁ%ﬁ rﬂdgﬁﬁ%}rﬁulafeﬁ% ahidd@siedy.of
topi cal, pul nmonary, vaginal, or parenteral (including intranmuscular, o
i ntraart eri aral ddminisirpeemiosage fosms aReaphsrmacutical camprgtieys andrAasigedoms on 30
or in a T o Musuid A o QA SEALLAN dPihd IBALALEORISH o PiRbLELALLAY. The
preferred manner admriistration’1s generally oral using a conveni.ent
dai | y dosagerocepgiblesilts ilteredf as the dstiveetjrpnedt. Fbe phaimasenticallfaccapighlée of =
afflicti 0N carriers may be either solid or liguid. Solid form preparations include powders, tablets,
20  pills, capsules, cachets, suppositories, and dispersible granules. A solid carrier may be one
 ormore substances which may also act as diluents, flavouring agents, solubilizers,
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, oran
\ ) _ encapsulating material. In powders, the cafrier generally is a finely divided solid which is
| | . a mixture with the finely divided active component. In tablets, the active component
25 generaﬂy-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. S_uitab'le carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, -lact'bs‘e, pectin, dextrin, starch, gelatine, tragacanth,
30 meth}lcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. The term “preparaﬁon” is intended to include the formulation of the active -
compound with encapsulating material as carrier, providing a capsule in which the active
' rcom"pohent, with or without carriers, is surrounded by a carrier, which is in 'assbcia;ion e
with it. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,

35 - cachets, and lozenges may be as solid forms suitable for oral administration.
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conmpound or conpounds of the present-invention, together wth one or nore
convention upvants, carriers, or di l uents; maybe pl ace form.
of - pharnag%u #ﬁconposltlons and unit dosages The phar(rér'alg;ei’xtljﬁye;'[{Ig .
conposi tions and unit. dosage forns may be3gonpri sed of conventi onal
ingredients in conventional 5 proportions, with or w thout additional
.-active conpounds. @thﬁrﬁonosphablefaﬂdralhhnumﬁatmﬁloﬁ:aghlﬁqﬁdrﬁrm@yepambm n any -
suitable effec§%%§ anggnt of the .active in nar ﬁﬁr e, th the
i nt ended dai Iy KTy T & b SR mRag e o 8“?3%‘?9?&&8’(??7’%551“3 Oro
conposi t i-ons fomy pb@amniphowhdha& odndddro demmedshbft@ﬂ&f&é ukd ﬂolhgdﬂ(f&ﬂﬁul es,
_'sem sol i ds, powder.s, gmbj Fﬁ hed .r Iease far mil atlop ui ds such as .
“sol utions,  sEEHERECGRED Oﬁﬁmag 6 REcpagad; g splgtionsy, %""T‘Ef“é%ie’d A4YACEs for oral -
use, or int @egﬁmnmggfcommaﬁﬂsbema%oﬁ@fn drR@tifling a:gEnMatof kg sidiast ration;
or |nthefor1m f rllelnlectable SO|UtIOSaSHIO'r nteral?igla'
" Formul at'i ons "¢ f(H K B980P e O 2 13iAQUERH n IERT dissplvige:
*..more broadl y the ai0sitorpSdert & RRRHEnOARIAL GBI célb%)ts Hhdrd, GfaBilBers;R84 .. S
tablet, are. a@.ordlngl% sui tabl e represengatlve it dosage f§5£s 5 The,
conpounds of ¢ f5- RGRAOHE PRERNGISGa3 b BRPPAEANY Fispersiat dee fne diviged

~oral adnini SbE@&dc@&p@ﬁ%@ﬁﬁ “fa@érrmthﬁ&%upﬁafaﬁp%wﬁahnﬁgmeﬁthw@aﬁpd
| se a conmpound or corrpﬁ)un s of the present |nvent| on

_dosage forms ay
‘or phar nateufFH my&nﬁélé@sfeawdeu@aqa@wmﬁ

phar maceut i Cahdp tnaﬁgsgrﬁbls%dﬁﬁm;% Safis iRQud dolBlonS Qhbtn8ibnd, bl d. Solid
form preparations includ owder s ablets, 20 pills, capsules, cachets,

© Supposi t or i e SMUFHRRSH ﬁlé?%’rt@nglﬁaﬁﬁ]dl‘?é’sl to thasastriveicomaparieat colgyatie lavees: or -
. mor e subst anggg;iimhk, %ma@ﬁmmnaaaﬂg&a&%& %ﬁe@éﬁ%f % AEERbRbilizing
sol ubi lizers, lubricants, suspendi ng agents, ders, preservatives,

“tablet disi nﬁﬁfg}{%ﬂlilchéled@@nts or an encapsul atl ng material. |n powders,
the carrier generally is a finely divided solid which is a mixture with

the finely.divi deq*h@e&nﬁsu&armm@pﬂeseﬁg ﬂw’aﬁt‘iﬂrﬁﬁﬁ%bé f%?maatémr x AEReReN! 25 -

~generally-is mxed with"the carrier ving the hecessary I ng capaC|ty
in suitabl e agmupBTAtion s gaht injestionc fosdxdmp ehdushag@oa@dcsnwoawﬁ#sw The .

. powders and Eﬁ@hﬁ%ﬁeg? b8 aPhit 89&5@1‘11211{ a[rﬁg%) ge-ﬂﬂe‘a sg'ﬁﬂ e QA HluRevent y

(70) percent of t ctive conpoun FTiers | relude but are not
limted to minfusst onincanbbdesceontainegrreh emnddedaresewativeallbs compesitions awyose,

_ pectin, dext L ’suéltfgﬁﬁ?as &%&tsio%‘ soﬂﬁ%gg%?@}rxlﬁlsmns in oily or aqueous vehicles, for

20 example solutions in aqueous polyethylene glycol. Examples of oily or nonaqueous
carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
- vegetable oils (e.g., olive.oil), and injectable organic esters (e.g., ethyl oleate), and may
~ contain formulatory agents such as preserving, wetting, emulsifying or suspending, -
stabilizirlg and/or dispersing agents. Alternatively, the active ingredient may be in powder’
25 -form, obtained by aseptic isolation of sterile solid or by lyophilization from solution for

constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the present invention ‘may be formulated for top1cal
adrmmstrauon to the epxderrms as ointments, creams o1 lotions, or as a transdermal
| patch Ointments and creams may, for example, be formulated with an aqueous or oﬂy
30 base with the addition of suitable thickening and/or gelling agents. Lotionsmaybe - -
formulated with an aqueoos or 511}% base and will in general also containing one or more |
emu151fymg aﬂents stabilizing agents, dispersing agents, suspendmg agents, thlckemncr
N agents, or colonncr agents Formulations suitable for topical administration in the mouth
include lozenges comprising active agents in a flavored base, usually sucrose and acacia or

35 tragacanth; pastilles comprising the active ingredient in an inert base such as gelatine and

wlasesangl ofheri 1%‘E’dﬁ‘ﬁonent “Theé.:




30 net hyl cel | ul ose, sodi um car boxyrret hyl cel | ul ose, a | gggLn Lghonax, cocoa
butter, and the like. The term"preparation"” is inten to |ncI ude the
~formulation of the active conpound w.th encapsul ating rraterl al as car r‘|_er,
“providing WREPSEE in which the active conponent, with of¢ e
carriers, is surrounded by a carrier, whigh.is in association W|th it.

. Simlarly, cachets and | ozenges are i ncl uded. Tabl ets, powders, capsul es,

pills, 35 C%ﬁ:ﬂ@ﬁﬁe o@ﬁféxés@%ﬁ&‘&%&af@ﬁﬂ RSuBFa el !:éin §'dbﬁv%bh§fe1h@ﬁt inkal
adm ni stration. Novenber 2006 WO 03109543 4 CT/ P03/ 04671 -33- QO her

“f or s " sui tabpéabléllqwéﬁffaﬁmm nistration incl'ude 1iquid form preparations
~ I'ncl-udi ng emul si ans,- syrups,- elixirs, -aqueous sol utions, aqueous

suspensi ons, or Sﬂké&', c%aa BRP 3t ARRaMbN flly Béﬁ)r!n'ﬁla%éﬂjﬁaﬂa&&uﬁﬁrdﬁ@ﬂVe”ed
shortly before use to pre aratlons Emul‘si ons y be prEpared :

in sol uti ongs sumosets@am ow mf-ltmﬁ}éaéfuﬁl  ap spymEel RyRAcH SlEsTides et may
contain egmlkﬁit{e)‘ imstarﬂgfgd%ndft&r ac@&@gﬁiﬁ neAts I&sg@r‘%ed Iﬁcﬁﬁoéeﬂ%&xsgﬁ %I'Qkilﬁﬂca

- monool eate or acacl a. (&@GOUS sol ut1 ohs- can pr epare i'ssol |ng
_the active dympores{lhem uéapnmme@aam@umx ﬂEBIP@UEélllotPaFﬁpgemﬂtév :

- stabilizers; 8‘1’3? allBWec‘i EHONHET‘ Aqueous suspensi ons can be pr epar ed- b.y'
- di spersi.ng trﬁ inely divid acti v conponent in water with viscots =

~material, such as natural -or synt heti c: gums, i0 resins, nethylcellul ose,,.‘.
sodi um car boxy met Hyd eostpaundsef thepresest irsentien mag hofosmubiiedion yrFigrlagent s.

Solid form %ﬁ%ﬁﬁfs%h@p%egs%&?ﬁﬁxp%ﬂk L&Eéaﬁﬂs%pssﬁﬁeg%hﬂ or s gf%‘% coﬁ%ﬁg&ns “and

~may..contain e act’ive €O ent, co flavors
st abi |'i zev s,addiffdetoshe aative frigeadadnt awch caeriaas @Iarskmreméhsartdﬁ) bpaprrapsiase.
thi'ckeners, solubilizing ‘agents, -and the like. 15 The compounds of the: = {

_-present inventi O“H@cﬁérz%%fou‘hgi (ﬁﬂhé“%ﬂ%ge&t%{veﬂﬂ{;r?ﬂfagfa@{form%ﬁ@&cpfo§h&ﬁl' on (e.g.,
- by injection, for exa nj ectlon or continuous infusion) and may
‘be. pr esent eddiministration03e stblot:lma ar samo&beesare pppliclidireetly toythe negekcavisiy |

volume i nf u% Qentg)onal mear ﬂ{[aadrlagg&bgﬁw?e &rlp?ag'dFﬂe Ricar@fivat | ve.

The conposi t78Ns e é ruc rns as i ons utions, -or
enul sions i rmaw;r bqpmwdadummusglvehnmﬂtek),se foom. Izrﬂtheiawpt%e sb# drappason ripetgueous |

- pol yet hyl : of 0|I ; _—
Solvent 2 15r A bt P e R %%F@vefaﬁeaﬁﬁééﬁéfévﬂwﬁﬁ@ |
veget abl e 0idfshodluwgomnod s).lspeasxdm Injthetabbin &prgraﬂusmejsbez@m(ved gzr exgmply

ol eat e), -and rél?gcon(tg?m formul ator%?..1 ents such. as preserving, vvettl ng,

enul si fyi ng BFA S fHE“"‘B‘F&‘&SPfaZ and/ or di spersing agents.

~ Alternatively, the active ingredient maybe in powder
- : - The compounds of the present invention may be formulated for aerosol

administration, particularly to the respiratory tract and including intrapasal
B 20 - administration. The compound will generally have z small particle size for example of the
A - order of five' (5) microns or less, Such a particle size may be obtained by means known in -
the art, for example by micronization. The active ingredient is provided in a pressurized
pack with a suitable propellant such as a chlorofluorocarbon (CFC), for example,
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, or
25 carbon dioxide or other suitable gas. The aerosol may conveniently also contain a
surfactant such s lecithin. The dose of drug may be controlled by a metered valve.
Altematwely the active 1ngred1ents may be provxded in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch, |
starch derivatives sich as hydroxypropylmethyi céllulose and polyvinylpyrrolidine
30 (PVP). The powder carrier will form a gel in the nasal cavity. The powder composition
h may be presented in unit dose form for exarnple in capsules of cartridges of e.g., gelatine

or blister packs from which the powder may be administered by means of an inhaler.




25 form obtained by aseptic isolation of sterile solidsQh.eWher 2006

| yophilization fromsolution for constitution before use wth a suitable
vehicle, egg .- 0§§4$ii l.e, pyrogen-free water. The conpounds giri8807esent

i nvention nay f)e ornmul ated for topical admnistration to the ‘epiderm s as
ointments, creans or lotions, or as a tran¥dernmal patch. O ntnents and.
creans may, for exanple, be fornulated with an aqueous or oily 30 base with
the addition of siheablesiredhfaimenitins amibopreprstd With enigointeatingpidapkd fokay be
formulated wilh.am A94804R.PLaQL YiohARRLANFLML Led D ifEREEA] pletimAORbAI NI NG
- one or nore “enulsSiTying agents, stabilizing agents, “di spersing agénts,
suspendi' ng agempeyndshifcheepriestnt irvgetidrsqandre fooidatidip agedtsial Foruhonar§oghs.

sl Tor APAREL AL FALFRL A Qo HE Il BEL U SRS of
. 35t ragacant lhe qagiounkdésnazespryidat wdeh petiad tomplidneg matdi agnaa trnentaegnaRst - base.

such as gel atine,and 13 Novenber, 20 D 03/095434 PCT/ EP w34-
gl ycerine or C’é‘ﬁ@ﬂ'?&_@%ﬂ@%&ﬁ%&flegﬂ%%ﬁ%ﬁ%%%ﬁ'é%regge@blﬁ%%%%%égéétsﬁé B
‘i ngredi ent i adkesivesblicadiippotti Thit cbripruniderf intdled cewalpobeadsnlfied Wehpresent .

invention maybe farmul ated for ,adm ni stration..as suppositQr.i w
nel ting wax, §W%826 WKt Grée A&fmef Qf?@&e&’é‘i‘Z&Wé}@é%‘?Pg‘g%“%rQ%%ﬁ“%% IQFAS' ut'ter
is first mel delveangstehs atcibbareedsobnuaanisly sito ttepebdehahloywdyvegeryloy, for - -
exanple, by.stirring, e mgl.t en honogeneouys m xture.is;then poured into.
conveni ent?® s{tyEion ﬂ%‘;gmr%mﬂﬂljg o aﬁgff YR L "HFW@.‘E@?‘%@& conpounds
of the presemenibived)kigqbilioaye Rbbéobrubiatgsadable poy@hdiad.g., palylanicatiat i on. .
’éssaries, tanpons, creams, gels, pastes, foanms or sprays containing in to
addition to the agtive ingredi ent such carriers.as are, known inqt art to -
be appr-opri ate. ‘Tﬁ,_ée Eg?w@%ﬁ‘&é‘?a ?CP?fén‘bl?sﬁ‘éPlrteF‘*lr_ A 8”?50;%91%1&' ed for
nasal  adm nifd, did fieparitién BALbdivided irab vl Spes srmainirgy Ppegiatephadiitisst| y to
the nasal cavity by conventjonal ans, for exanE]Iﬁae, "‘“haﬁ drtgggaeci{a e
pipette or sBREAFIVETIRIPQRIRILheTHHOSHE JOBR A R BAEKPERA P PETARg -4 e
‘mul ti dose;sf otHhtaining difcrétdlghiftites Se pRbatieh, eREeds patkdidrables, capdfes) ids may be
achi eved by the patient adm ni stering an_appropriate, eprede erm,ned V(%| une -
“-of the solut Pawd@)rﬁuwgbeﬁémﬁvk?-&l%% 16CHd _oazfge_orgbfaé&,lg A RPe ﬁﬁ% - Sethieved
~ for exanpl e ByjoBRRNMEERor & ARLE L DpRERIEZhDEbERE Yy Sithire id packegdfomnds of
the present invention may be fornul'ated for aerosol .. admnistration, -

articularly to the respiratory tract. and inc i i ntranasa . .
P ' Y Other sui[’)nable phar¥naceuticai carr?ers anA tlflx(ejir WSkmulations ate c{escnbed in

Remington: The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack |
20  Publishing Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical -
formulations containing a compound of the present invention are described in

Exaippies 6-12.
EXAMPLES
- Example 1

25 | _ This example iHlustrates a method for producing Compounds of Fornmila I using

the synthetic schenie outli;ied below:




20 adm nistration. The conpound will generally have a qgﬁhemggpémﬁle si ze
for exanple of the order of five (5 mcrons or |ess. F a particle size
. -may be. obt means known in the art,-for exanple by tion.
“The aCtive%%£§§%3¥§ is provided in a pressurlzed pack wi P?E&&&Q%? abl e
propel | ant such as a chl orof | uorocarbon (&), for exanple,
di chl orodi f 1 uor onet hane, trichl orofl uoronethhane, or
. di chl orotetrafl uoroethane; or 25 carbon ‘dioxi d&%6r ot her SU|tab¢@ gas. The
. aerosol--may congeniently al so cantaln a surfiigant such as Ug thin. The

4 vel,

dose of drug 0 tff)o“lled va et na t he actlvea
- i'ngredi ents %mj grote = ﬁﬁ"ﬁ%-m re—mgf)?i" a- - .
powder mi x- of**t Re rrpound ih a swcg,abl e powds such as/&ose S
starch, starch derivatives such as hydroxyﬁ%opylﬁgethyl ceRi urosl and
ﬂponV|nyIpyrroI|d|ne 30 (PVP). The powder carrier ‘Wll forma gel in-the
_nhasal cavity. Th e powder conpoértlon maybe pre 2nt ed in unit se formfor
“exanpl e in capsules or camtridges of e.g., gelatine, or bllster packs from
. Whi-ch-the pomdehpnay be admini stered by neans of an inhaler. 13.Novenber:
2006 = WD 03/ 09543% H§1L£P03/04671 -35- Wen desired, fornulations can be
prepared-with enreric cog gs adapt ed for sustalned or control led release
~adnini stration of the agti&eyngredi ent. For exanple, the conpounds  of t he
present invention can be forwavated in transdermal or subcutaneous drug
- delivery devices. These dedivery systems are advantageous when' sust ai ned
rel ease of 5 thg-aonpeynd is necessary and.when patient conpliance wth a -
‘treatment reginen is, crucial. Conpounds in transdermal delivery systems _
are frequent| attached to an ski n- adhesive support. The conpound of P
“interest can be combined with a ‘penetration enhancer, e.g., Azone
. (1-dodecyl azacycl ohept an- 2-one) . Sust ai ned rel ease. dellvery systens are
inserted subcutaneously into Lh% subdermal | ay by surgs or 10 . '
injection. The subder mal |npla tls ‘encapsul at e jt he conp inalipid _
~sol ubl e menbrane, e.g., spfle rubber, Nogh abl e pol ymer, e.qg., -
pol yl actic acid. The phar It i cal—prepara S ire preferably.in unit
dosage forns. In such form ftfhe preparation i§ subdivided into unit -doses
~.cont ai ni ng. approprlate quantiies of the acti®%e conponent. The unit dosage
formcan be a packaged preparation, the package 15 containing discrete :
quantltles 0 ~ e )| es i ers
Tl s or *MeBLEPR LTI or Bl A8 ABEKE el AU LS. RRSHE Beer PASIORILET
‘cachet, or bﬂZﬁh@ETItSE|f or it can be the approprlate nunber‘of any‘of
these in packaged form:

Benzyl chloroformate (1 877 g, 0. 011 mol) was added dropwise to a solution of 8~

_ * bromo-6-chloro- 3,4-dihydro- 2H-benzo[1,4] oxazine (2.85 g, 0.01 mol) in a I:1 mixture -
K’ - B of ethyl acetate (30 mL) and 10% aqueous sodinm hydroxide (30 mL). After 3 hours at
' ambient temperature, the layers were separated and the organic phase was washed mth

10 water (2x 50 mL), saturated aqueous sodium bicarbonate (50 mL), dried (K;COs) and

concentrated in vacuo and the residue was purified by column chromatography on silica

gel (eluting with hexane-ethyl acetate; 7:3,V/V) to give 8—bromo-6-chloro42,3—dihydro— ,
,bér;zo[ 1,4]0xazﬁ1e;4-carbokylic acid b_eﬁzyl ester as an oil (3.47 g, 98%). A sample was . -
reCrystallized from ethanol-water. MS: MH* 383. M.P. 95.0-97.7°C.

15 Similarly prepared were:

8—bromo—2,3—dihydro—benzo [1,4]Qxazine-4-carboxylic acid benzyl ester
_ (81%); ' ‘ ' ' -

8-bromo-6-methoxy-2,3-dihydro-benzo{1,4] oxazine-4-carboxylic acid benzyl ester;




O her suitable pharmaceutical carriers and their forwgghb%qf) @i(@ descrl bed

I n Rem ngton: The Science and Practice of Pharmacy 199 e y

Martin, Mgk, 20 Lubl i shi. ng. Conpany, 19th .editj.on, Easton, E@-@/@f;yj‘(ﬂ\[@ﬂl a
Representative pﬁar maceutical fornul ations ‘containing a conmpound of the

present invention are described in Exanple¥ 6-12. EXAMPLES Exanple 1 25.

. This exanple illustrates a method for producing Conpounds of Formula I

- using the sﬁrl:trhmb%:ﬂsmfoélm—ddwﬂko—bemkobh&]@mmﬂﬁ&i—l&labemﬁmracxﬁ(b@ﬁzyler()@le95434

PCT/ EPO3/ 04671 -36 .. :Saoc . -Step:1 O Step 2 ~- J Step 3.C Protectlon

T PR TR N PR T CRTCE R

</ . Br NBr NuQ C. ‘Met hod .A: Synt hesi s of

8- brorm 6- chI oro 2 3 di hydrgxbelnzo(l 4] oxa2| n%A\lcar b%aCi d

o Method B: Synrheszs of 8-bromo-6-methyl-2,3-dihydro-benzo[1,4 ]ammne-4-carboxyhc acid
5 benzyl ester :

o { ‘ A solution of benzyl chloroformate (1. 32 g, 0.008 mol) in dxchloromethane (20 -
| mL) was added dropwise under nitrogen to an ice-cold solution of 8-bromo-6-methyl-
~ 3,4-dihydro- 2H4benzo[1 4loxazine (1.78 g, 0.007 mol) and pyridine (1.06 g, 0.013 mol) -
in dlchlormethane (40 mL). After 1 hour at ambient temperature, a 10% aqueous HCl
io " solution was added. The layers were separated and the organic phase was ‘washed with
water (50 mLx2), dried (Na;SO,4) and concentrated to give 8—bromo—6—met_hyl-2,3-
~ dihydro-benzo[1,4]oxazine-4-carboxylic acid benzyl ester as a colorless oil (2.34 g, 96%)

.. 'which was used in the step 2 without purification.

o : K/N N
T ™ o o

Ct

| ” NYO\/@*OIO “’" e O/\TO'\/@'

15

- Synthesis of 8-( 4;terf—butoxycarbonyl-pipemzin-1 -yl)-6-chloro-2,3-dihydro-

benzo[1,4]oxazine-4-carboxylic acid

A three neck flask was charge with tris(dibenzylideneacetone) dipalladium(0) -
co (21.5 mg, 0.024 mmol, 2 mol % Pd), (£)-2, 2 bis(diphenylphosphjno) 1,1’-binaphthyl
20 “ (36 4 mg, 0.059 mmol, 5 mol %) and sodmm tert-butoxide (159 mg, 1. 65 mmol) and

| flushed with nitrogen. A solution of 8-bromo- 6-chloro- 2,3-dihydro-benzo[1,4]oxazine-
4-carboxylic acid benzyl ester (450 mmg, 1.18 mmol) and piperazine-1-carboxylic acid
térf—butyl ester (263 mg, 1.41 mmol) in toluene (2 mL) was added. The mixture was




N 8- br ono- 6- chiktmperalrs, tkdnydr in-ctigd nEofte, ﬁltm]edélx@zgheelﬁe@mimwtﬁée

5 benzyl ester Benzyl chloroformate (1.877 g, 0.011 rml% Bdded dropwi se
to a solution of 8- brono-6-chloro-3, 4-di hydro-2H benzo %ioxam ne (2.85

.. g, 0.01 1 mxture of ethyl acetate (30 ni) a 'IEJEP/ ous, . .
sodi um hyd{‘)(?xq:”@%%(ﬂ’%o After 3 hours, at anbient tenperature 9(%‘72 N

| ayers were separated: and ‘the organic phagg-was washed with .lo wat er (2x
50 L), saturated aqueous sodium bicarbonate (50 nL), dried (KZCCB) and

© concentrat ec}m ﬂa?wswc%ﬂsiv}a}t:&h &R e, m\e&x&ﬂdu@w@yc&@dmo@mronat ography |

on silica ge uting wt exane- et acetate; 7:3 ﬁ'@r‘{,e
é benzyl

et hano sat ofda el fus S8tk 10 RATRI GBS ppt PGLUREA et a”ﬁ‘gf%eﬁ‘éﬁe‘w g
‘8- brono- 2, 3 eﬂnyfhychtﬂe,b?eﬁw@{)]tqgjw%e(mmbmomabbpmﬂﬁpcpeamrdlb@n@yhb@s? r.

N

- '8-brorho-6- fMB:IMf—ﬁ«-ZZJ:&B- di hydr o-benzo[ 1, 4] oxazi ne- 4- car boxylic acid benzyl
ester; and 8-brono-6;tent-butyl-2,3-di hydro-benzo[ =~ -

1, 4] oxazi ne- 4-car hic a ben t hod B.

' Synt hesi s of 8- brsgng Y’mﬁ‘["%ﬁ ippgg% tel}g&%g%%lﬁei{)rﬁ%ﬁ%ﬁ)xam ne- H(\:/Sr boxyl i c
acid 5 benZyhzeldppoxadiredhefollowingichmpayidsoraropaparedat e (1.32 g, 0.008 mol-)
in dichl oronethane (20 nmL) was added dropwi se under nitrogen to an

i ce-cold sol onor 6- et hy

(1.78 g, O. %@%ﬁr 1?“*8%%‘:& NPT PRS2 %%1)334 638%%8@&&89 é# galrrr%é it (40
(). Afteo ]achﬁmhzﬁteslﬂl“r(ﬁﬁ%’)t tenperature, a 10% aqueous HCI 10 sol uti.on was.

added. The | ayers were separated and the organi c phase was washed with :

wat er (50 e 4
8- brom() 6- ﬁ@faﬁgﬂ"}ﬁxﬁ‘(ﬂ hﬁ)&’?g%’ %ly‘%’[ﬁﬁz]%o%gz ngé]%gcgjggbgwo[l4]ioxagnge4n'zyl
ester as a oaafhm:ybsald)bénz(rms&ﬁ(iji%EG% whi ch was used in the step 2
vvlthout purification. Step 2 O *

8- (4—tert-Butoxycarbonylvplperazm l-yl) -6~ methoxy-z 3-dihydro-benzo(1 4]oxazme 4-
carboxylic acid benzyl ester;

15 '8-(4 tert—Butoxycarbonyl—pxperazm— -yb)-6- ﬂuoro 2,3- dﬂrydro-benzo[l 4]oxazine- 4— o
carboxylic actd benzyl ester; and '

8-(4-tert-Butoxycarbonyl-piperazin-1-yl)-6-tert-butyl-2,3-dihydro-benzo[1,4] oxazine-4-
carboxylic acid benzyl ester.

R o Similarly, but réplacing, 8-bromio-6-methyl-3,4-dihydro-2H-benzo[1,4]oxazine
20 in step 1 with 6-bromo-3,4-dihydro-2H-benzo[1,4]oxazine, 6-(4- tert-Butoxycarbonyl-
piperazin-1-yl)-2,3-dihydro-benzo[1 4]oxazme—4-carboxyhc acid benzyl ester was

prepared.
- Step3 | |
o) N’\ 'o"\‘ : [ ] ' | P N -
| K/N NTO g—— : LA /EH : :

R'=CLH g
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8- (4-tert-butoxycarbonyl - pi perazin-1-yl)-6-chl oro-2, 3-di hydro-

‘benzo(1, 4) M- carboxylic acid A three neck flask vvaspglmﬁ,gﬁmwlth
“tris(dibenzy |deneacetone) di pal | adi un{0) . (21.5 ng, 0.024 mmol, 2 nmol %
Pd), ()-2, 2 - bi s(di phenyl phosphi no)-1, 1 b391apht hyl 20 (36.4 ng, 0.059
mol, 5 m)l % and sodi umtert-butoxi de (159 , 1.65 mmol) and fl ushed
with nit rogeMefW%I%mﬁhew Q- (3-cb&oocrﬁéeizhydrerﬁHngenga[MWm-ﬂbﬂhwemmM}

oxazi ne- 4-caphoxy: d%%tg‘%ﬂ%& Z?yl (450 nmg, 1. 18 nmol ) and.

. pi per:azi ne-1l-car ox |c acl ester (263 ng,.141 ol ) i'n ,
"'toluene (2 nL) was added "The mxture was 13 Novenber 2006 WO 03/ 095434
PCT/ EPO3/ 04671 3&50hé@meﬂ8t(é tor5-batamichraieyl iparazint 110} 6-thlohoddsdihydre- -

mxture was gg (ggqogaglg@ a}bquea%fdﬁeﬁaﬂt %mmw 27%&%&')%}:&\{,1\%2&&“” i’ ed'

~filtered throu concentrat.e
by flash chr vesg haigbtogematedsit ktesphetic prebsuré wqr\lj)%tf’dv‘@k%ﬁmg)@tﬁgﬂhoac&}m e

~7:3, v/ t. t 35
di hyd\r/ov%oengogefﬁ'%‘%fg%é}?eﬁgyzﬁﬁ%?%‘g;ﬂcf%@ag%Q\%é?@c?néat eéra gg-]lor e'galsI oi 'l
(275 ny, 48%was piiiiedilash dig®maRignapharonysilicagelighuting wiibmenpre-abylagetate; 1:1,
Substi {ut ed. Gk B 4o bV 0 AR oIH ot FXRALRS 1512k Bl

- conpounds were’pr

- Zi ne- 4- carb |c ac

8-(4-tert- Buaaxlyaabbtyhgslterps pwhazfomﬂ(@ﬂ)m@?B%thﬁdﬂH—*be%Ao[l 4] oxazi ne- 4-ca.
rboxylic 10 acid benzyl ester (66%;

8- (4- tert; But oxycgr l%rl}%lt tpfoﬁgra i ?mlpbi{g%%as prepglyed- 2, 3-d| hyd‘r o-benzo[ 1, 4] oxa 7‘ '

.zine-4 carboxyll enzy

8-(4-tert-Butoxycarbonyl - pi perazi n-1-yl) - 6- net hoxy- 2, 3- d|hydro benzo[l 4] ox
azme-4- car béa@lﬁ-ﬁﬂmdrodilﬁénn;d[l,éhmazm 8-§l)-piperazine-1- carboxyhc acid tert-butyl ester  ~
8-(4-tert- Bu ﬂfpera2|n 1-yl)-6-fluoro-2,3-di hydro-benzo[ 1, 4] oxa
%enzyl ester; and

8-(4-tert- Butoxycarbonyl pi per azi n- I-yI)-6 tert-butyl-2, 3- d|hydro benzo[l 4
] oxazi ne- 4- éé(ﬁki‘dﬁ@li}’]—t‘lahh}drd}éﬂzbdnzeSlt‘HDXaZ1n-8—yl)~p1perazme 1- ~carboxylic acid ters- '

butyl ester (95%). MS: MH" 334.

15 4-(3,4-Dihydro-2H-benzo|1,4)oxazin-6-yl)-piperazine-1-carboxylic acid fert-butyl ester.,

Method B: Synthesis of 4-(3, 4—dzhydro—2H-benzo[1 4Joxazin-8-yl)-piperazine-1- carboxyl:c
_acid tert-butyl ester (R; = H) '

A solution of 8—(4-tert—butoxycarbonyl—piperazin-14y1)~6—chloro-2,3-dihydrd- '
~ 20 benzo[1,4Joxazine-4-carboxylic acid benzyl ester (640 mg, 1.32 mmol) in ethanol (10 -
'mL) was hydrogenated at 50 psi in the présence of palladium on carbon for 12 hours. The
catalyst was removed by filtration, and the filtrate was concentrated to give 4-(3,4- -
dihydro-2H-benzo[1,4]oxazin-8-yl)-piperazine-1-carboxylic acid tert-butyl esterasa
light yellow solid (350 mg, 84%). MS: MH™ = 320.. ' '

25 Similarly prepared were:

4-(6-Methoxy-3,4-dihydro-2H-benzo[1,4) oxazin-8-yl)-piperazine-1-
carboxylic acid tert-butyl ester; :

4-(6-Fluoro-3,4- dlhydro 2H-benzo[1,4]oxazin- 8-y1) pxperazme I-
carboxyhc acid tert-butyl ester; and '




Simlarly, but replacing, 13N ber 200
8- br oni o- 6- met hyl - 3, 4- di hydr o- 2H-benzo[ 1, 41oxazi ne 20 ?ng\feenpei 6th

- 6-brono- 3, :{7@% 33 2H-benzo[ 1, 4] oxazi ne, 6-(4-tert-But oxyg;@f,l@%ydmﬂ

pi perazin- di hydr o- benzo[ 1, 4] oxazi ne- 4- car boxyl i ¢ aci d. benzyl
ester was prepared Step 3 *0 / I O NN4#-NXO\ _ ~-NNHI=C,HR 13-
_ Novenber 2006 WO 03/095434 PCT/ EP03/04671 -39- Method A: Synthesis of
‘ 4-(6-chl oro-3, 4- di hydriot@tdrbRutys, 1 ddﬂlym@rz%b@zyll)‘i]pxq;zm—ﬁzﬁhglptrazma-ﬁboxyI ic
acid tent-bu 1), A solution of. :
8- (4- tent--b%%{%oﬁg%r %l(r‘f;%lbu cipe)etreﬁm n-1-yl)-6-chl oro- 2, 3- di hydro- .
“benzo[ |, 4] oxazi ne- 4- car.boxylic acid benzyl esterr(870 ng, 1.79 mmol) in -
et hanol - (10 $emdt) was hydrogenated at at nbspheric pressure over 10% Pd/ C -
(75 mg) for- 0.5 hour. The  catalyst was renoved by filtration, and the
filtrate was concenfrated. The crude. material was purified by flash
chr omat ogr aphy on\;ZI ica gel (eluting w E)h hexane- et hyl acet ate 1 1, v/v)
to give s N 0Ty
4-(6-chl or o- 3, 4- di hfanf\gH betizof 1,[#] gxazi n- 8- yIM ﬁﬁe I\\§:a¢boxyl ic
- acid tert-butyl ester Lasng shiNe foaf 450 1y, 719 . G 354. 10 -
~Sinmilarly the following co nd mss-mepared )

'4- (3, 4-Di hydr o- 2H- benzo[ 1, 4foxazi n- 89yl) pi per azi ne- I-car boxyl ic acid
tert-butyl ester (95%. MSCI'MH 320.- 4-(6-Methyl -3, 4-di hydro- 2H benzo [
1, 4] oxazin-8-yl)-piperazine-|-carboxylic acid tent butyl ester (95%. M

.|\/Ht334 5 3 Af3 1-y1-3,4-dihydro-
Q (3, 4- D% dgtygthff-ﬁgesnczhg, i 44(]3017)2?]2??185%]%?’1 benzmeesruﬁ?yree(glptcar OX)}//{I C éJ i
tert butyl enzo{ MogtheB. Synt hesi s of 4-(3, 4-di hydro-2H benzo f -
e@fé (14 o
1, 4] oxazi n- 8-yl ) pi perazi ne- 1- carboxylic acid ten-butyl ester (Rl = H A
solutlon of 8-(4 &ng&dga dro-
20 benzo[ 1, 4] oxaz% g@@%ﬁ@%ﬁgﬁ{@g%&%ﬁgg@% dEe(éoerg) ?@1&%{? b ) in -
et hanol (10 snmdl)postienshapdeogitnogereth aticsoold situiion oﬁe(@ﬁbl@ewéé @hngamfédu um on
Do Ll P R D Bl be YO TRAE A e 8 mif0s3 e
10 mmol) and pyridine (50 mg, 0.628 mmol) in dichlormethane (2 mL). After 1.5 hours at

- ambient temperature, water was added. The layers were separated and the organic phase
was washed with saturated aqueous solution of sodium bicarbonate (20 mlL), dried (Na-
2504) and concentrated to‘ givé 4—[6—chloro—4—(3~rriethanesulfonyl—benzenesulfonyi)—3 4-
dihydro-2H- benzo[l 4}oxazin- 8—y‘1]-p1perazme 1- carboxyhc acid tert~buty1 ester as an oil
15 (150 mg, 91%).

_ ( o ' The crude material was d1ssolved in ethanol (1 mL) and was treated witha-
solut1on of 10% hydrogen chloride in ethanol (1 mL). The mixture was heatedona . -

' steam bath for 15 mmutes White crystals preapltated upon cooling to ambient
~temperature. The solid was collected, washed with cold ethanol. Drying under vacuum
20 gave 6-chloro-4-(3- methanesulfonyl-benzenesxﬂfonyl) -8-piperazin-1-yl-3,4- dlhydro-zH-
ben20[1,4]oxazme, hydrochloride salt as a white powder (130 mg, 95%). MS: MH" =

472. Mp 147.2-153 °C.

- Similarly, but replacing 3-methylsulfonyl-benzenesulfonyl chloride with the -
appropriate arylsulfonyl chlorides followed by de-protection usmg trifluoracetic acid, the .

25  following compounds were prepared

: .6-Chloro-4—(3—ﬂuoro—benzenés’ulfonyl)_-8-pipera21'n-1-yl—3,4-dihyd;o~2H—
“benzo[1,4]oxazine, trifluoroacetic acid salt. MS: MH™ = 412.




~ di hydr o- 2H benzo[ 1, 4] oxazi n- 8-yl ) - pi perazi ne-1|-car boxyli but yl
ester as a Iight yellow solid (350 ng, 84% . MS: IVHt ié%%%%ﬁéﬁgiém larly

- prepared wg ?‘Daﬁﬁ Met hoxy- 3, 4- di hydr o-2H-benzo[ PCI/EPO3/04671

1, 41oxazi n y? pl perazine-1- carboxylic acid tent- butyI ester;

4- ( 6- Fl uor o- 3, 4- di hydro-2H-benzo[ 1, 41 oxdii-n- 8-yl ) - pi perazi ne- 1-
carboxylic acid tent-butyl ester; and 13 Novenber 2006 WD 03/095434

PCT/.EP03/.0466-Chlar-4- 2[2-4{dﬁlupe¢-beraemsylfo®1)48¢umm1%medﬂmbrofﬂi— 4]

roxa2| n- 8 yI )OB% ?ﬁr‘ﬁék%%’ge J(B‘ﬂ(‘f%’%%?“ CMgtﬁH“' b&goyl ester. St ep 4 O S

he5|s ‘of

-ﬁﬁ chloro 4 (‘3- net hanesul f onyl - benzenesulfonyl) 8- plpera2|n -yl -3,4- dlhydro
-1 2H benzo[ | -fhbyxaz-fis3 ié}ch@!m%vnwutsmfml) BepipamesUHflomilgdteede (80 my; - -

'0.314 ol ) ﬂ?@%@?ﬂﬁgﬂm “ﬁfﬁg cLac%?rt' Qﬁ,lﬁ@%, +@£g3gg§n to an.ice-cold

sol ution of oro-3
benzo[ 1, 4] oxazi n- 8-yl ) - pi perazi ne-1-carboxylic acid tert-butyl ester (101
ng, 0. 2855106 falbirp-datittchggror-4flnero Bthzeng sulforgDes-pipetapin- hrybiB didibydret2ihne (2 -

- L) . After 1be3& Qﬁ?jgﬁﬁne AL Nt éceag}aesmtﬂgeuélﬁggjﬁ? was added. The Iayers .

wer e -separ at € organic p ase was w'th saturated aqueous
- solution of sodi'um bicarbonate (20 nL), dried (Na- 2S04) and concentrated
to give 4-[ 65-Ehlagpd-- ﬂ@rnﬁl—h‘@ﬂﬁkhtﬁmwtﬂf%ﬂh&mmWI%@MWIO'ZH‘- .

di hydr o-2H z cafpoxylic acid tert-butyl
estgr as anb[? %8[[1]4461%%% {ﬂugﬁ%ucgfﬁ% cru ngrrat e‘yﬁgl yWas di ssol ved in 4
ethanol (I nL) and was treated with a solution-of 10% hydrogen chloride in
&;}hanol (1 nd-ChicToret- (f-stlonoenaphthabenatleatfonyld 8-mpeaazrinbaylkd - aihyiso-3Haut es.

ite cryst Zécfiz %ﬁbg&{n%tﬁqlggf)gge %(%%!dl Plg %s ﬁp@l epq tenperature. __Thg s_oI_i:d _.

hano

“was col | ect ying undér vacuum

6-Chloro-8- p1perazxn- 1-yl-4- (qumohne—S sulfonyl) -3,4~dihydro-2H-benzof1 4]oxazme,
tnﬂuoroacetlc acid salt. MS: MH" =

6-Chloro-4- (iSOquinoline—SmSquonyl)-&—piperazin—1:y1-3,4—dihydro—2H -
benzo[1,4) oxazine, trifluoroacetic acid salt. MS: MH" = 445

15 2- (6-Ch10r0—8-p1perazm~ ~yl -2,3- dlhydro—benzo[ 1 4]oxazme-4-sulfonyl) benzonitrile, -
trifluoroacetic acid salt. MS: MH" = 419. '

' 6-Cliloro-8-piperazin-1-yl-4-(ﬂﬁophene—-l—sﬂfon}rl)~3,4-di_hydro—2H—benzo[1,4]_O.Xazine, ;
trifluoroacetic acid salt. ‘
' 4-(Benzo[1,2,5] thiadiazole-4-sulfonyl)-6- chloro-8-piperazin-1-yl-3,4-dihydro-2H-
20 benzo[1,4] oxazine, trifluoroacetic acid salt. MS:‘MHJ‘r =452 '
: _6-Chlor0—4—_(1-methyl-lH—imidazole-é-sulfonyl)—8-piperaz1'n~1-Y1—3,4-dﬂ1ydro-2H—' .

benzo{1,4]oxazine, trifluoroacetic acid salt. MS: MH" = 398.

6—Chlor0—4—(5—chloro-tlﬁbphene-%sulfonyl)-8-piperazin-1—y1—3,4-dihydro_—2H‘-'
benzo[_1,4]oxaz_ine, Uiﬂuoroaceﬁg-écid salt. MS: MH" = 435.

25 '4—(Behzo'[1,2,5}oxadiazole-4-sulf0ny1);6-chléro—S-piperazin-1~y1—3,4-dihy’dro—2H- a
' benzo[1,4] oxazine, trifluoroacetic acid salt. MS; MH” = 436.

© 6-Chloro-4-(4- methanesulfonyl benzenesulfonyl}-8- plperazm 1-y1-3, 4—d1hydro 2H—

benzo[1,4] oxazine, trifluoroacetic acid salt.




-~ 6-Chl or o- 4-(5-chl-or o- naph

20 gave 13 November 2006 |
6-chl oro-4- ( 3- met hanesul f onyl - benzenesul f onyl ) - 8- pi pera2|cr’1veT f/ﬁ , 4-di hydro

- -2H. benzq[ 1, 4] oxazi ne,. hydrochl oride salt..as a white po 1 QS.,{rg
95% . NB: WRIY9S3o M pT147.2-153 C Similarly, but repla c’f“(r?g’§ s
3-met hyl sul fonyl - benzenesul fonyl chloridesni th the ‘appropriate
aryl sul fonyl chlorides foll owed by de-protection using trifluoracetic aC|d

~the 25 follow- ngmggmpmdsplmcepi@éﬁ@ﬁqréadcarboxyhc acid tert~buty1 estermstep 2'with
6- Chl or o- 4- ( 3- fI Luoro- benzenesul Tan

az 3 o
benzol[ 1, 4] o3 ol PipprREPg ARG ERE ag@;@rggﬁwl—%g ﬁﬁquyl— d%%venber S
2006 WVO 9531’0%5% et EHOM 1A 46011 thed8Howing were prepared:
6- Chl.or 0- 4- ( 2, 4 d| {'uor o- benzenesul fonyl ) - 8-pi perazi n- 1-yl - 3, 4 d| hydr o- 2H—
benzo] | 4] oxa trif

6 Chl or b. 4 pAORH B m@ﬁ%@é@ﬁrﬁ%&ﬁ@ﬁﬁ% 3%3’945‘? déhYéik dFﬂydr 0-2H-

benzo [ Js 4}3e%{i]?4]aﬁa21ﬁé hidrdenioaaetdle v MiSalg7. M5 M+ = . _
6- Chl or 0-4- (2~chl or o-4- f’l uoro benzenesulfonyl) 8- pi perazin- 1 yI 3 4- d| hydro -

| -2H benzo[ 1, 4] oxazine, trjfl uoro cid aI t _
" 6- Chl or 0- 4- CE-PTROR62 e SPESROGH ohas RS %Pﬁs?%%#%ﬁig%@%?ﬂdi hydro -
-2H. . bep é&o[[l }oﬂzu@éﬁﬁr@aﬂoﬁaéhlwmsam@hqzam d salt. Ms: M+ = 447, .
: al ene- I-sulfonyl) 8- pi perazi n-1-yl -3, 4-di hydro- 2
. H 10 benzo[l 4] oxazi i fl uor aci _
" 6-Chl or o- 8- fr'gl 9&%2%&9{0 e”(“éﬁﬁsl‘ﬂi %@ﬁé HYIWIP%/EYIMCE%‘%%I?{%%ZO [
1,4] oxaziN@enzo[i, &10&&4&%@%@5} ﬁe&kcﬂbﬁﬁh&uod\ﬁﬁ Mibro=-4Buércchl or o- 4--
-il soqui nol i ne-5-su fonﬁ§ - S z| n- ,4-di h r o- 2H— Blenzo [

4] oxazihe berzepesulfons é{lreéaza%wl ssa%@hm@a WQH -
2- (6- Cbl or o8P RS ?@@ﬂlﬂ&e;aéfdeoas &ﬂlWﬂ@%&héﬁéﬂw%)ﬁ{ﬁwhk@nyl) benz

onitrile, trifluofoacetic acid salt

. 6- Chl or o- 8- phasaee i Ghlproy$-{4-methil qipradnd- sélrﬂf(aﬁghd; ener2-ginits3 S1ddrGor 1, 4

] oxazi ne, ife vAfs! db tion of 6-Chloro-4-{naphthalene-1-
4- (Benzo[ 1, fﬂ'sf)ér Qo‘lﬁg%l -4- g%o??é#are g'reac cc))Pc? 8- pi prer£§| r? 1-yl -3,.4-di hydr

0-2H 20 bers.zléc[rnyim Pmcmlmbyl—ﬁﬂrdlh po%lé@ﬁn@[bzé PreERf VIt REVCQY = 452
6- Chl or o; 4- % éﬂ?ﬁeiﬂ?Nm}gﬁg e 4-sul fonyl ) - 8- pi per azi n- 1- yI 3, 4- di hydr o-
uo

. [
‘\

2H benzos[ Ine, tri oacetl c acid salt. Ms: M+ = 398.
Similarly, but replécing 4-(6-chloro-3,4-dihydro-2H-benzo{1,4] oxazin-8-yi}-
' piperazine-1-catboxylic acid tert-butyl ester with 4-(3,4-dikydro-2H-benzo{1,4}oxazin-
8-yh)- pipéfazine 1-carboxylic acid tert-butyl ester, and replacing 3-methylsulfonyl- |
A | benzenesulfonyl chloride W1th the appropnate aryl- or heteroaryl- sulfonyl chlorides -
20 followed by de-protection usmg trifluoracetic ac1d or hot hydrogen chloride in ethanol,

| \ o the following compOunds were prepared:

4- (4 Chloro-benzenesulfonyl) 8-piperazin-1 ~y1 3 4-d1hydro—2H -benzo[1,4] 4 oxazine,
trifluoroacetic acid salt. MS MH" = 390.

4 (3 Chloro—benzenesulfonyl) 8~p1perazm 1—y1-34 dlhydro -2H-benzo[1, /4]oxazine, '
25 trlﬂuoroacetxc acid salt. MS: MH" = 390.

4- (3 4~D1chloro-benzenesulfonyl) 8- p1peraz1n 1-y1-3,4-dihydro- ZH—benzo[l 4]0xaz1ne,
trlﬂuoroacetxc acid salt. MS: MH* = 429. '

‘ - 4-(2,3- Dichloro-benzenesulfonyl) -8- plperazm 1 yI 3,4- d}hydro—ZH -benzo[1 4]oxa21ne
trifluoroacetic acid salt. MS: MH" = 429.

. 30 ,4—(2,6-Dichlor0-benzenes ulfoﬁjrl)— 8-piperazin-1-yl-3,4-dihydro-2H-benzo[1,4] oxazine,
trifluoroacetic acid salt. MS: MH" = 429. ' o '




6- Chl or 0- 4- (5- chl or o- t hi ophene-2-sul fonyl ) - 8- pi per azi n hydr o- 2H
benzo [ 1, 4] oxazine, trifluoroacetic acid salt. Ms: 1§N¥%§§e’420‘ag

. 4-(Benzo[1,2 5 oxadlazole 4-sul fonyl)-6-chl oro- 8- plpera2| di hydro
-2H benzof d_L 3] tazine, trifluoroacetic acid salt. Nﬁé%kg%gén

. 6- Chl oro- 4- - 43 - _
(4- met hanesul f onyl - benzenesul fonyl) 8 pi per azi n-1-yl - 3, 4-di hydr o- 2H benzo|

'1,4] oxazine, ty4- bh&&%@%ﬁiéngsﬁ )saaibx eradid- NOVB By ROQF- b I3} 0854B4
- PCT/ EPO3/ 04671 -42- Simlarl &{1 rep aci ng pi perazin-I-carboxylic acid |
“tert-butyl e§ﬂﬂ¥101i0ﬁce§t:é‘iid5§t QFM l\l-—rﬁg?hyl pi'perazi neand using-the -
appropriate aryl- or heteroaryl- chloride in step 4 followed by

deprot ecti on 4, ﬁﬂﬁgmrﬂzﬁze‘n@mﬁwmg; {ﬁ@éﬁnﬂﬂeﬁ ,2edihydro- zH-benzo[14]oxézme, o
6- Chl or o- 8- (4- net hyl - pi perazin- (napht hal ene- 2- sulfonyl) 3,4

" dihydr o- 2H 5 8RowpeEtia ped 3t AdS: Mg‘dr—cﬁ?ﬁi oride salt. MS: MHt = 457. .
6-. Cbl or0-4-(2-fl uoro-benzenesul fonyl)-8-(4-nethyl-pipe)razin-1-yl)-3,4-dih

-ydro-2H b n241 4- Meﬂ-]oxg%@ﬁieﬁgsdfﬁﬁﬁfjis ;glb&ﬁhda -fad 4 dﬂhﬁrombmzéﬂﬁ]oxazme,. o
6- Chl or o- 4 (2 Iuoro enzenesul ony (4-.met hyl - pi perazi n- I-y1) 3 4- di hyd-_

.. ro-2H benzo[wilupwress ag dyial M4 pr‘é& red by.reaction of
6-chl oro-4-(2-fluoro. 10

benzenesul f onybyse mBLp?lf@-%ﬁﬁIn&hﬂé s@mwpywdaxy%nenza{zb[m]omméne with -
f or mal dehyde under aqueous conditi QI’IS |n the pr esence of NaBH( OAC)B In a.
like manner ,triffuoroacetic acid salt. MS: MH™ =

6- Chl or.o- 8- (4 met hyl - pi perazi-n-1-yl) - 4 (naphthal ene- 2-sul fonyl) - 3, 4- d| hydro .

L 2H-benzo [ Ap4lRXAZKAS1 Waip @A PJIERad dhy- 2Hebaizb Pyt jokazine, hydrochloride
“Chi or o- 4- (napht hal ene-") - °

sul f onyl ) 18- pialves awhite fowder3Vig: MR8 Mp28AFotP-4]@xazi ne with aqueous: 15
f or mal dehyde and ‘NaBH(QAc)3: Similarly, but replacing

4(60h|or03 dro-2H b BHOGLBE1! .

1- carboxylic %@ g‘h{]é‘? !’e%flf/ﬁ“ﬁnﬁﬁi Sjp\/\f% ﬁqz}gryﬁ&&hha?g ZHY%gnzmgc[ﬁ.gLaz%foxam n-
8-y!) - pi per azjiyaodhichal RAXN iiteASvetick. VIS MHt*yd 39951\/9;5 2489e2486471Caci ng

3-met hyl sul fonyl - benzenesul fonyl chloride with the appropriate aryl- or

“heteroaryl - sul fonyl chlorides 20 followe

t
trifluoracet |%(%Elﬂéf%bewesﬁyﬁﬁ%§wiﬁ?%? ld’g%r%g’é’t i Ieon‘?{g%‘??}%ﬁ}w ng

conpounds wer g — 378 M.p. 186.6-187.9 °C.
4-(4-Chl oro- b ﬁlg%%go ldlef%lﬁaﬁ3w}élt%P%vgdreaz¥% 378 d?hydro 2H benzol 1, 4] oxaz

~ine, trifluoroacetic acid salt. Ms: MN= 390
- 4- (3 Chl orie- be(@-Ehesubérmaydspany)-peipezazin-1- 3:BdihydichPHrbenzell Yoowapg, 4] oxaz -

i ne, o
: hydrochloride salt as a white powder. MS: MH™ = 378. M.p. 258. 7- 259.4 °C.

. 4-(3-methanesulfonyl-benzenesulfonyl)-8-piperazin-1-yl-3,4-dihydro-2H- |
A | ‘benzo[1,4]oxazine, hydrochloride salt as a white powder. MS: MH" = 438. M.p. 193.9-

- 203.8°C.

20 -4 (2- methanesulfonyl benzenesulfonyl)- 8-plperazm 1-y1—3 4-dihydro-2H-
* benzo[1,4]oxazine, hydrochloride salt as awhite powder. MS: MH" = 438. Mp. 168.7- .

-1719°C.

" e , 4-(2,3;Dichloro-benzenesdfonjri)—&piperazin—'1~yl-3,4fdihydro-2H-benzo[1,4-] oxazine,
| hjrdrochloride salt as a white powder. MS: MH" = 429. M.p. 266.9-271.9 °C.

25  2-(8- Plperazm— —yl—2 3- dlhydroubenzo[l /4]oxazine-4-sulfonyl)- phenol hydrochloride
| salt. MS:MH" 374,

4-(2- Methoxy—benzenesulfonyl) -8-piperazin-1-yl-3,4-dihydro-2H- benzo[l 4]oxa21ne,
hydrochlonde salt. MS: I\{[I-I+ 388 '




25 trifluoroacetic acid salt. Ms: M+ = 390. . 3 Ovmbe

4- (3, 4-Di chl oro- benzenesul fonyl) - 8- pi perazin-1-yl -3, 4- & H

. oxazi ne, r|fI oroaceti.c acid. salt. M5 -MH .=.429. .
4-(2,3-Dic % gi‘féﬁzenesul fonyl) - 8- pi perazin-| -yI 3, 4-di hyﬁFyEEW(Hgﬂzo[ 1 4]

‘oxazine, tri fI uoroacetic acid salt. M5 Md.= 429. 30

4- (2, 6-Dichl oro-benzenesul fonyl) 8- pi per azi n- 1 yl -3, 4-di hydr o- 2H benzo[ 1, 4]

- oxazi ne, trsimpl@aﬁﬁcp 1-4‘—( raiai-l-lw&zeh@{ﬁoﬁﬁpa 418hieyopber 2006 WO - -
03109543 4 /EPO 04 71 ;ﬂ if R/?H“ tr|fI uoroacetl C aC| d sal t-

VB MHE = 42 enzof1 oxazme, ondes t. MS:

2?—?— benzo[ 1, 4]

- 4-(3, 5- D| chl oro- benzenesulfonyl) 8- pi perazin-1- yI 3, 4-di hydro 2H benzo[l 4]

‘oxazine, trui(lzstmp&amtl? agldﬂm}ﬂ?d beﬁ@{l%xamé@@dfcﬁgﬂ) -benzamide. =
4- (4- Met ho) cy- benzenesul Tonyl) - 8- pi perazi n-1 -yl hydr o- 2H benzo[ 1, 4] ox

azi ne, tnfluoroc cid salt

8- Pi perazi n- 1-y1- ﬁﬂ}f}’n&l‘i Wﬁla‘gn%&lbfr@ﬂ??g)_{dgo@ é?ﬁ#&:ﬁdﬁo §F¥49éhﬂ?ﬁ‘ame -4
1,.4} oxazi e, carbbiyfl ﬂc%@fd]ﬂ:@a@jilleﬁe%ﬁ(b: bdine-MRarbWiilicaciildr-butyl ester instep 2- .
4- Benzenesul fon%qlﬂé{glp[ 2| n- 4-di h dr -2H benz

11, 41oxazi ne!®y IC{“@P gér‘ilhﬁ@oé’e\% [t1 BEHAET <Y ?@xy}wpad.bgg@ﬂ SSHH .

235 8-239. 5 £nd methyl pi erazme, and subsequentl usmor thea ropriate arylsulfonyl chloridein: . - .
s DI ooz Yy 3PP4 %I hydl;yo 2H-¥)enzo[ 1, 4] oxaz

' 4(2 Chl or o- benz sul'f.onyl ) -8-pip n-

ine,  hydr ocﬁFB#?@@‘%féﬁY@rWﬁﬂ%%S?@éwnWewpm 800. M p. 246.9-248. 8C.
" 4-(3- Fl uoro- benzenesul fonyl)- 8- pi perazin-1-yl -3, 4-di hydro-2H benzo[ 1,.4] oxaz
i, _ hydrochl(eniéasalfon-banshisutroRAYNAT mbllyl- MhrasiA Eyl) M Pdiby&R-B1187. 9

f (2 FI uoko- bewebhtlsnsianrioghlprigesalty M M| 43; 4- di hydr o- 2H-benzo[ 1, 4] oxaz
ine;,  hydrochloride salt as a white powder. MS: MH 378. Mp. 258.7-259.4

C 4 (3 et paasdies -890ZRARY J=f)-Bl lm.byxh 4%@"0 2H
benzo[ 1, 4] oxgm ne, ehl%Bng%;hﬁorl de Lsﬂé ?Eﬁg 1aﬁ\)/\ﬁl4{)§h%gader ZO?I

M p. 193. 9- ghlexidoplt. MS: MH" 37 o
4- (2- met hanesul f onyl - benzenesul fonyl) 8- pi perazin-1-yl -3, 4-di hydro 2H :

"t\)ﬂeg z %8174] iﬁzlﬂlﬂamtﬂéﬂ)&&%ﬁlﬂfn‘yﬂ% @@h{eﬂﬁyﬁp@eMi;mygw@amydwzfiNM = 438.

, ‘ enzo[l 4] oxazine, hydrochlonde salt. MS: MH" 390. '

15 Slmllarly, but replacmg 4-(6-chloro-3 4-d1hydr0 -2H-benzo[1 4]oxazm 8-yl)

| p1peraz1ne-1 -carboxylic acid tert-butyl ester with 4- (6-methyl-3,4-dihydro-2H- -
benzo[1,4] oxazm—ﬁ—ﬂ)-plper_azm.e—l—carboxyhc acid tert-butyl ester, and replacing 3- -
methylsulfonyi-benzenesulfonyl chioride with the appropriate aryl- or heteroaryl-
sulfonyl chlorides followed by de-protection usmg trifluoracetic acid or hot hydrogen :

20 chloride in ethanol, the fo]lowmg compounds were prepared : o SRR

4- (2~Fluoro~benzenesulfonyl)-6—methyl—8—piperazin— 1-y1-3,4-dihydro-2H-
benzo[1,4]oxazine, trifluoroacetic acid salt, MS; MH" 390.

‘2-'(6-Methyl—8-piperazin— 1-y1-2,3-dihydro-benzo( 1,4] oxazine-4—sulfony1)—benzonitrile,
trifluoroacetic acid salt, MS: MH" 397. - '

25 6- Methyl 8-piperazin- 1~y1 4 (thiophene-2- sulfonyl) -3 4—d1hy'dro~2H-benzo[1 4]oxazme,
_tnﬂuoroacet:c acid salt, MS: MH* 379.

6-Methyl-8-piperazin-1-yl-4- (qumohne 8-sulfonyl)-3,4- d]hydro-ZH—benzo[l 4]oxaz1ne,
trifluoroacetic acid salt, MS: MH" 424.

4-(3-Fluoro- benzenesulfonyl)-6-methyl-8-piperazin-1-yl-3 4—d1hydr0 -2H-
30 benzo[l 4]oxazme, trifluoroacetic acid salt, MS: MH 390.




4- (2, 3-Di-chl oro-benzenesul f onyl ) - 8- pi per azi n- 1- yI enzo[l 4]
oxazine, hydrochloride salt as a white povvder % RX\%@: ?ﬁo@

266. 9-271. PCT/EPO3/04671
" 2-(8-Pi per‘gg%m%ﬁyl 2, 3 di hydr o- benzo[ 1, 4] oxazi ne- 4- suI fonyl ) - phenol ,
hydrochl ori de salt. IVB VH 374. -45 -

4- (2- Met hoxy- benzenesul f onyl ) - 8- pi per azi n- 1-yl - 3, 4- di hydr o- 2H- benzol[ 1, 4}oxa
zi ne, . hydr de{d,shiftterrsdlehzenklfolit)- Gsmyli&—pmnbéﬁl-éﬂe@hw@% 095434

- PCT/ EP03/ 04 1

6~ Pi perazin- %gj?}(&zlal ’pnélﬂg%oﬁcefc af:ldlgaélﬁzhgsné\gﬁ %Snyl) 3, 4-di hydro 2H
benzo[ 1, 4] oxazi ne, hydrochloride salt. M. M+ 443.

'2-(.8- Pi per azi-(2-Chipko-2; Mo%ynhreﬁehﬁonyip -6; m@tb)da&pmetmulslrlﬁ-é#ﬂlmdséﬂﬁm de: -
Simlarly, aci n 8-bronp-6-¢ dro-benzo[ 1, 4] oxazi ne- 4- '
5 carboxyl i 3’3.%‘? Eg‘hf@ﬁﬁv télgf%ﬁpa‘éen a5 6%% g‘%tgrlt\ggd%gcar boxylic acid _
tert- butyl ester in step

. respecti vl ytA{E—Eﬁobr~@nnetﬁyl&adzémdﬂﬁmbﬁfﬁzmﬁzﬂly%@m@mlM@a’i‘@’é‘lﬁ(ﬂq acid -

- benzy] . ester an piperazi w |y usi.ng the appropri ate
~aryl sul f onyIP¢BFY &gﬁ%%inﬁ’m% 8PP Cfo’?ﬁ%&eﬁ\g‘?%ﬂdgﬁ otection; the foltow ng.

. wer.e prepared: ,
4- (13- Met hanesuhé@mydlmeaqmmsmtﬁ-mew) 8@1nenameﬂwﬁ,4pdlbedr@zm- 1:y1)-3, 4- di hyd.- '

ro-2H tob $ MS: M+ 451.
4- Benzenesul Bﬁ‘ix[l %?%mﬁﬁﬁ?mﬁce%rag{zaﬁ%wg %QH E%E di hydr o- 2H benzo [ 1, 4]
~oxazine, hydrochloride salt. Ms: MH# 372

-(2- Fl uor o-agmmes(utmemnyl-utsﬂﬁdammmﬂfopylpérmmzxm-Iytrl)i@—dah)drwairo 2H
. 1,4 dr gchloori d | ¢ 3 t5 Sinilarly, "but-
rgglzggzl né 4‘(‘2 @ﬁi‘%‘t’%ﬂ%‘%’c gloﬁlfageusca dﬁé@%ﬁl %? ‘oxazi |nm8§|r)y u

pi-perazi ne-1-carboxylic acid tert-butyl ester with
4- (6- met hyl -QB&ﬁnMDmﬂ%eﬁghzqu[iﬂgrﬂmxafi13rﬁ-*®h)}idr}) Pipenzod L dtoaziasr boxy! i c
o acid tert- but est repl acing 3- nethylsul fonyl -benzenesul fonyl ‘
~chloride witH %Jﬁra te aryl- or heteroaryl- sulfonyl -chlorides-
f ol | owed by de protectlon u3|ng trifluoracetic acid or hot q¥drogen 20
chloride in @(mmhhiro-btehﬁnfemlﬂonyh)-tﬁgneldlyﬂp&rpmml-@l ét‘lecbh)’@ré‘
4- (-2- Fl uor o-,benz sul fan pi perazin-1-yl - 3, 4-di hydr o- OH
benzo [1, 4] &F&%?ﬁg*?otaFWt%@?”B%éé?u ca\éléié?% salt, MS: M+ 390.
2- ( 6- Met hyl - 8- pi perazi n-1-yl -2, 3-di hydr o- benzo [ 1,4]
oxazi ne- 4s sul- ts}tvydtbyltsep]pmazmr]i—ylezﬁ -dilryidfd-berzoflolokeine f-dulfenyl)-phmol, M+ 397
25 :
6- Met hyl - 8- ptlr'gélf’?ff??cfcﬂfllsalﬁ (thi ophene-2-sul fonyl ) -3, 4- di hydr o- 2H benzo[ 1, 4

]oxa2|ne
Similarly, but replacing 4-(6-chloro-3,4-dihydro-2H -benzo[1,4]0xazm—8—yl)- .

'p'iperaziné— 1-carboxylic acid tert-butyl ester with 4-(6-methoxy-3,4-dihydro-2H-
" benzo[1,4] oxazin-8-y1)-piperazine-1-carboxylic acid fert-butyl ester, and replacing 3-
20 methylsu.lfonyl -benzenesulfonyl chloride with the appropriate aryl- or heteroaryl- -
| sulfonyl chlorides followed by de—protectlon using trifluoracetic acid or hot hydrogen

chloride in ethanol the following compounds were prepared:

_ 4-(2—F1uoro—benienesulfonyl)-6-meth0xy—8~piperazin—1-y1~3,4—dihydro—2H-
benzo[1,4]oxazine, hydrochloride salt, MS: MH" 406.

25 4—Benzenesulfonyl—6—meth<_)xy—8-piperazin—1-yl-3,4—,dih'ydro_-2H.—benzo[1,4]_oxazine,.
hydrochloride salt, MS: MH+ 388. '

‘ 4 (2, 3 DthdI‘O-bEIIZO[l 4]d10x1ne—6-su1fony1)-6 rnethoxy—8-p1perazm l-yl 3,4-dihydro-
© 2H-benzo[1,4]oxazine, hydrochloride salt, MS: MH" 447. :




trifluoroacetic acid salt, Ms: M+ 379
és HOV mberzﬁogenzo [

6- Met hyl - 8- pi per azi n- 1-yl - 4- (qui nohne- 8-sul fonyl ) -3, 4-

1, 4] oxazi Jifluoroacetic acid salt, Ms: MK 424, '
4-(3-Fl uor@st?élﬂg’é‘ﬁ sul f onyl) - 6- net hyl - 8- pi per azi n-1-yl - 3, 4- dllﬁmém46 éH— 30
benzo[ 1, 4] oxazine, trifluoroacetic acid sadt, M5 M4 390. 13 Novenber 2006
WO 03/ 095434 PCT/ EPO3/ 04671 - 45-

4- (2,4- D 1 waviethbepa t fFuﬂlﬂéﬂyh)suﬁom)t - ByphpeBazin-eylazi-dibydsd-21; 4- di hydro- 2H
Il

benzo[ 1, 4] oxazi uaroacetic MV 408_ _
.4~ (2- Chl or 0P8R ?ﬁé}%aﬁéﬁztﬁﬂ%%ﬁﬁ’?‘fe&ﬁﬁ?lgl %‘ ﬁﬁ Mﬁwg:)’% perazin-1 -yl -3, 4-di hy'dr"'o‘ 3

-2H benzo [ 1,4] oxazine, trifluoroacetic acid salt, Ms: M#425. 5

-~ A-(5-Fl uoroﬁztmmhyd—bammnﬁsw)‘ ewéﬂ)mﬁ/-ar@tﬂaydmﬁmwew ~dihiydrol 2l - 3, 4-di hydro.- |

-2H b fl MS: MH  404. .
4 (|503332£&aew‘@353 array TR R s MBS 23 )T 4 i hydr 0- 2H- benzo

[ 1,4] oxazine, trifluoroacetic acid salt, Ms: M 424

2H 10 benzo[ 1 azine, trifluoraqaceti , M5 MH  376. ‘
4- BenzenesuIbF’%{t 4&"13%?%&@‘8"‘}9?%1‘393135 l\%[i\ghédl’%?hydro 2H benzo | 1,4] -

oxazine,. trifluoroacetic acid salt.

- 4-(2-Chloro 4b(gnmgaﬁ,sgu,ﬁaﬁy113enﬁmaﬂﬂﬂww&-mmml-mpém;ah-Byl43 mdld;ydmﬂﬁl-l-

ol, . trifl uoroacetl c acid salt. Simlarly, but replacing
(6 chl.or 0-63véth@icedpiperdbin= LERE Otofuehe-4lsulfsayl)-B;43dijty dro-2H-benzo{1 4]oxaz1ne,

i‘perazi ne-1 - carbox aC| tyl ester with ) { ‘
4- ( 6- et Hox o uQFOEI‘Fq{?&F‘é %g\ﬂfé{ ?bl t, 41oxazi n- 8-yl ) ' .
" pi perazi ne- 1-carboxyli ¢ aC|d tent - butyl ester, and replacing 3 20

met hyl sul fonyl - b@ﬂﬁﬁﬂgﬁ@hﬁ&pmtmghl(erdhuﬁow4-alﬂyﬁﬁ) -2Hpsempo 158 exainy$-ylor
het eroaryl - sul fon chl orj des

L1 t )
trifl uoracetPiREr3ERe 1 6F‘fhﬁ’6i’hq1a>‘?Hirf6’3&‘io Eﬁ?r‘%’iﬂﬁlg (Br u@?"?\ r’f‘oﬁ%h%%t‘?nﬂ?{ol | owi ng-

conpounds. Wejeg,d?1 ARAaGR-8-yl)- pxperazme—l carboxy*hc acid tert-butyl ester, and replacmg 3-
4-( 2- Fl uor o- benzenesulfon ) X i_perazi n- l-é i % |ha¥ﬁro 2H
benzo[ 1, 4] oxeethylal Wbb%n%ﬂf%’ 5 Pl emﬁ tha pPPEpRTiatearyl- Or hetero

~4- Benzenes ulhgay cRoRRE RBHYwEE 1Y RepdEdcHon dsiny briffuotadbtibyeld or Bbt pdnagen[ 1, 41

_oxa2|ne

~ chloride in ethanol, the following compounds were prepared:

6-Fluoro-4-(2-fluoro-benzenesulfonyl)-8-piperazin-1-yl-3,4-dihydro-2H-
benzo[1,4]oxazine, hydrochloride salt, MS: MH" 394.

( o : 4—Benzenesu1fonyl—6 -fluoro- 8-plperazm 1-yl—3 4 dlhydro -2H benzo[l 4)oxazine,
' 20 hydrochlonde salt, MS: MH+ 376.

- 4-(2,3-Dihydro-benzo|1,4] dioxine-6-sulfonyl)-6-fluoro-8-piperazin-1-yl-3,4-dihydro-
2H-benzo[1,4]oxazine, hydrochloride salt, MS: MH* 434. ‘ '

‘ Simﬂarly, but replacing 4-(6-chloro-3,4-dihydro-2H-benzo[1,4]oxazin-8-yl)-
pipérazinei 1-carboxylic acid tert-butyl ester with 4-(6-tert-butyl-3,4-dihydro-2H-
25  benzo[1,4Joxazin-8-yl)-piperazine-1-carboxylic acid tert-butyl ester, and rgplacing 3- -
| methylsulfonyl-benzenésulfonyl chloride with the'al:r'prépriate aryl- or heteroaryl- |
sulfonyl chlorides followed by de-protection using trifluoracetic acid or hot hydrogen

 chloride in ethanol, the following was prepared:

. 6-tert-Butyl-4- (2-ﬂuoro—benzengsulfonyl)-8-p1'pera2in~1-yl—3,4-dihydro-2H— ‘
- 30 benzo{1,4]oxazine, hydrochloride salt, MS: MH+ 433, '

- 6-Met hyl -4- (41(sn@1&16yd bbktehButfaz)- STAetﬁcbblyf-S}lpyﬂe}az&z—ptyﬂ}er@dﬂmdﬂo-m‘ 3, 4-di-hydro- ...

" benzo[ 1, 4] o a2| e,.trifluaoroacetic a
2- (6- Met hyl - T }fﬁcﬁlﬁe’lmg}‘or?a?“ﬁFﬁédﬁbm&u\g’é{l%zﬁ] oxazi ne- 4- sul-fonyl ) - phen"' :




. hydrochloride salt, Ms: MH 388.

4- (2, 3- Di hydro- benzo[l 4]d|0X|ne 6-sul fonyl ) - 6- nethoxy N%FB@?E%P% | -yl-3,4
- di hydr o- %@ﬁ@z_@l 1, 4] oxazi ne, hydrochloride salt, M5 MpcHARFI3/04671
----------- Novenber 2006 CVO 03/ 095434 PCT/ EPO3/ 04671 - 46

6- Met hoxy- 4- (naphthalene | - sul fonyl) - 8- plﬂéra2|n | - yI 3 4- dlhydro 2H
benzo[ 1, 4] oxazine, trifluoroaceticacid salt;

4- ( 2- Chi or o- benz evigxiary:dm rqplaenngérﬂéogwo@:%;ﬂﬁéwalz@ﬁflrbgnzoﬁ oMY D 21
~ -.benzo [ 1,41 - I Hﬁ%%z 4] -
25 (3°chi of o BENBERER BRI RIPRRRRD 6 %:t%%r%;% ERyat R lonety,
benzo[ 1, 4] o&atk)rmperazlm—fimthozgﬂr;@tqdderé U@warﬂt,anpﬂtseplmm&-% m@hys ongl- - -
:4- (5-Fluero-2- t I hyd B
o S5x P o GBI REBIARSAL AL B s Rag) bt ot
.6- N@thoxy58 picpaedzi n- | -yl - 4- (t ol uene- 2-sul fonyl ) - 3, 4- d|hydro 2H—benzo[1 4]
oxazine, 10 trifluoroacetic acid salt, Ms: M+ 402. Simlarly, but
-replacing 4-4 241 )4]
et S b enm e e gt A fpesnbaldosne,
~4-('6-fluoro- Bwﬁodﬂ$mm3£mﬁm@ bﬁm&uﬂm(ﬁCokﬁzhﬁiﬁzyBo pi per azi ne-| - carboxyllc -
acid tert-butyl ester, and replacing 3- nethylsulfonyl benzenesulfonyl

. -chloride mnth i a | - or .heteropar fon chlorldes ,

“folloned by 4é? Bﬁ%ﬁf@ er*g‘?? i}@tf%ﬂg' ‘Hl??rﬁﬂfla{lcg’ﬁ% 53(;1& 8}%& %yﬂ o
chloride in QERG *+ pr epar ed: ' ‘

-6- Fl uor o- 4- (%ﬁ#?ﬁgé%déb%ﬁz%ﬁeﬂggﬁ gg?/(lf) 8- gp\gglr:?% 1-yl -3, 4-di hydro 2H-
benzo[ 1, 4] oxazine, hydrochloride salt, MS: M+ 394,

4<'Benzenesul 4Mmﬁofbmmaﬁ0pﬂhéfmz¢rm1m lyY1-334-4hlmdn§r§I’Iob¢m0[ieﬁ,@l§{Zme4] oxazin -
e, 20 hydr [ + 0376. ‘

4- (2, 3-Di hygﬁ}bdrgehrllgxg esgiﬁ]lvé?g%{ne- -sul fonyl ) -6-fl uor o- 8- pi perazi n- 1 'yl - 3 4-

~dihydro 2H benzo[ 1, 4] oxazi ne,” hydrochl oride salt, M M 434. Slnllarly,
but- repl aci n@P@e@ﬁimh+}®ﬂd4@;mmmﬁdﬂﬁ16M8ﬁﬁmﬁi 3 dibgdin2-y1) - S

B per Azt ne, | SRR LR Nis Sk Mt

benzo[ 1, 4] oxazi n- 8-yl ) - pi perazi n-| -carboxylic acid tent-butyl-ester, and .
repl aci ng 3-Exmedig? sul f onyl - benzenesul fonyl chloride with the appropriate
aryl - or heteroaryl -

>io\ - N | >L0 |
e O e

N N : 4 ey -
N . o NGEY NGB
C—§=0 4 o
. O.‘ : ’ © } .-

15 

Synthests 0fN—[3 (8-Piperazin-1-yl-2,3-dihydro-benzo( 1 4]omzme— —su{ﬁmyl)-phenyl]- :

methanesulfonamide

" Step 1




‘hot hydrogen chloride in ethanol, the follow ng was prepae

- 6-tert-But Yo §sidodsshy| uor o- benzenesul fonyl)-8-pi perazin-1-yl P%T&;ng,mﬂro 2H
30 benzo[ 1, 4] oxazi ne, hydrochloride salt, MS. MH 433, ----------:-
-------------- -- -- 13 Novenber 2006 V\Dfﬁ%v’ 095434 PCT./ EPO3/ 04671 -47- -
Simlarly, but replaci ng 4-(6-chl oro- 3 4-di hydr o- 2H benzo[ 1, 4] oxazi n- 8-yl ) .
' pi perazine-1-¢ boxyl ic aci'd tert-butyl ester th 4- (3, 4-Di hydr o- 2H benzo[ . -
..1,4] oxazin- 6~y ) p| pera2| ne-1.-carb yI icC. acﬂn\éert butyl ester., and’

- replacing 3-met | g benz N-onyl Cg,l ofide with the appr opri ate ':
ow ng “wer e _ 5057y s
] 4

aryl -sul fonyl €hl f% tha f ol

. 4-(3-Chl or o- henze N-. 6 pi perazin-1-yl -3, 4-4dj
" ine, hydr ochl.oride s mp 1 @8E=p 201. 0C, M5 VHF.

4-(2-Ch|oro benzenesul f onyl) - 6- plmera2|n 1-yl -3, 4- d|hyo

sul fonyl chlorides followed by de-protection using trifiyar ?hg@.léoﬁsadd or

-23P+b 0[1 4] oxaz-
ine, hydrochloride salt, np: 180.1 -186.1C, Ms. M+ 390. 10

\ /benzoﬁl 4] oxaz, S

4-.(4-Chl or o-benzenesul fonyl) 6- pi perazi n-1-yl -3, 4-di hydro 2H benzol[ 1, 4] oxaz,_

“ine, Hydroc hI Or i Mlﬂ'ﬁ#ﬁenzdhﬁmlfdﬂﬂ chl&9d: (122.9 mg, 0.55 mmol) was added in sma]l

. 6-.Pi perazi n- era -1- enzen | f.0
benzo[ 1, 4] ox% “‘@% P&B (sey(roll‘P & Qé&dﬁgﬁ%ﬁ‘gi Zm"
N") O~ + 1 8yBt perimﬁ)z -I- c@rbdityhc MidNeeiN- Elt@dbiter (Y&l -r£) 0l504 mmG}) afd ﬁ?ﬂcﬁmé N | -
"ONS OMNSOSte @)
of N-[ 3- (8-Pi Fﬁg%&qfn’if/‘l‘ﬁng‘ W%E“Bi%?@[)iﬂiﬁ &ég?‘}?ét &mgtﬁ"?‘ifﬁiﬂefat‘bfﬁeny| ]-
N water was added. The - organic phase was separated, washed with saturated aqueous
_ ‘f\! . solution of sodium bicarbonate (20 mL), dried (Na;504) and concentrated to give 4-[4~- .
(3-nitro-benzenesulfonyl)-3,4-dihydro-2H- -benzo{1,4]oxazin-8 -yl]-plperazme-_l-.

carboxylic acid tert-butyl ester as an oil (260 mg). MS: MH' =505.

0 Step2

7 \, E ' A'solution of the crude matgrial from Procedure a in etha'nol (5 mL) was
hydrogenated at atmospheric pressure over 10% Pd/C (50 mg) for 0.5 hour. The catalyst
was removed by filtration, and the filtrate was concentrated to give 4-[4-(3-amino-

15 | benzenesulfonyl)-3,4-dihydro-2H-benzo[1,4]oxazin- 8-yl] -piperazine-1-carboxylic acid
tert—butyl ester as a white solid (150 mg) MS: MH" = 475.

'.S_tep3
0 -N/\“"C/\ o
OJ\N 0™ o —— K’N\ﬁD’N‘s// N.
LN N, N o//\©//‘0




- nmet hanesul fonami de step -1 - --------omn & oo oan s oo 13
6
Novenber 2006 WO 03/095434 PCTI EP03/ 04671 -48- 0 0 ORB*Y B "on o N
. N.O NN V%ﬁ Q953 N tro-benzenesul fonyl -chloride (122.9 nggyRe@pismol ) was
~added in sna (l portlons under nltrogen to an ice-cold solution of _

4-{ 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n- 8-yl )~4%i-per azi ne-1-carboxylic acid
tent-butyl ester (161 ng, 0.504 nmol) and pyridine 5 (88 ng, 1.11. mmol) in
- di.chl ormet hane ( 2AnbjutioAfof metl&nsstﬂfouyl chlorxaimﬁi’-’emg,(i@%rmltél indichlorgmethiangas

- added. The opgani hase MBS, S8 ous. .. ...
~.solution of § %Fi}ﬁtvgal cg%bor]ig?ms % % dtm%? %,SE' %aég(ﬁ ?%ncgg%terat ed’ to
give 4-[4- - material obtamed in Procedure b (145 mg,031 mmol) and meﬂlylamme (65mg, .65 .. - R
~(3-nitro-benzent _ r e 2|ne—
S e by SRS A2 et Quelt RGNSy henari Pl 7
Step 2 CCs OwhkMdBdNI‘BélaNrsﬁbrelkh@rd‘ﬂed Whie opgaﬁld\ﬁlmse @S Wshcdmhwntegﬁnﬁé. L
crude materi (o]} dure etha nated at
at mospheri c g?%‘i@ﬁ%gg c%g/e t?gﬁerﬁl‘al) 'é” él ! ulpx)qalrﬁg]%cat al yst” was .
“renoved. by fbkﬂzfeﬂéshtfﬂmyl?«ﬂ,d d]]ilﬁirfﬂﬁH-ba‘tzB M@]sxmm@eyhl—p@tadmtd g:rb@cyhc aczd :
4-[4-(3-amn :
benzenesul foFF\ﬂ S?mzﬂ %teaﬁﬁw%@?@%&ﬁﬂ[ 1, 4] oxazi n- 8-yl | - pi pera2| ne-| - car boxy

.I|c ac:ld .tert-butyl ester as.a white solid (150 ng). Ms: M# = 475. Step 3
). N/O O WNoRR{o® of theldbo i intermediate in tetrahydrofuran (1 mL) was treated with

‘ 10 2N sodium hydro:ude {1 mL). After 12 hours, ethyl acetate was added (10 mL). The :
| ¢ o _ layers were separated, dried (NaZSO,;) and concentrated De-protection as descnbed in
. step 4 above gave N-[3 (8—p1perazm- -yl-2, 3- d1hydr0—benzo[1 s4]oxazine- 4—su1fonyl)— :

phenyl}meﬂtanesﬂfonamﬂe (25 mg, 30%) as a off-white powder. MS MI—F 453 M.p.

b

1158.5-163.5 °C.

15 Similarly prepared, but with replacing 3-nitro-benzenesulfonyl chloride with 2-
nitro-benzenesulfonyl chloride, was N- [2-(8-Piperazin-1-yl-2,3-dihydro-
benzo[1,4] oxazine-4-sulfonyl)-phenyl]-methanesulfonamide

Example 3

This example illustrates a method for producing Compounds of Formula [ using

20 the synthetic scheme outlined below:

e
T

' N
Br . Br
0 Step 1 O Step2
‘ ] Sulfonylation - Buchwa}d'
AnfE A
SOzAr .
SOzAr
_~ Step1
. . ~ O
Br - Q\ N- g

28
+)
1




NNS ONS NHOf , -O 2 13 Novenber 2006 WD 03/0954 04671 -
49 A solution of nethanesul fonyt chloride (75 ng, O. 64.i:{fln1N"r(:§)D bEPéb%é

di chl-or omet h% g 50 5.nilL) was added dropw se- under . nltrogf@r,tpg;;@qsmce col d.
sol ution of 08¢ tide naterial obtained in Procedure b (145 g, 0.31 nmol)
and triethylam ne (65 ng, .65 mol) in dbgéhl oronethane (2 nL). After

hour at anbi ent terrperature water (2 nL) 5 was added. The | ayers were

© separat ed.- Theresige$-bropbas fi-sidsovieahedilfinty-Gretetyl-8,2-digydro-28i ed (Na2SO4)
~and. concentrated.t ve 4-[4-(3-dinmet hanesul fonyl am no- -

"benzenesul fcf’ﬁW"(}? éfi’fgﬂ?‘hydro 2H benzo[ 1, 4] oxazi n- 8-yl ] - pi per azi ne- | - car boxy |

- lic acid tert-butyl. -ester. as an.-oil- (50 g, 259% . - A sol ution of the above

intermediate in t@t:hﬁiw%@ieumﬁfoﬁyl cﬁﬂoﬁdwa%&mg,az@dnmdhwaﬂa@idzﬂns%ﬁlhm

~* hydroxi de (1 ni,

| 12 hour s. cet { e
|ayers were %‘EE%’F%\‘F@%I niffq8esy Q. ?ﬁéifgéﬁ Sglu °e6 Egﬁ%\ﬁat e ﬂ%é %g omgcrtol %fﬂﬁas
~descri bedsi noenSé@p] éxa@b@\(esog@ £ .41 mmol) and pyndme (381 mg , 4.82 mmol) in

e o AL S PR W et T _
| g53 t'Vl pb J{§§Er§wi%x]§%e ted—ﬁ‘}ﬁldﬁgdzﬁf Itbhés@wmsheﬂ wgilhtsamatbd awa‘sﬁhgmn;f o
: ni tro-benzenesul fo ri 0- benzen ri de, was

-~ N[ 2- (8- Pi peyd#im bia Onzte Qjm@dﬂr! dg&é? Efi““S’S’(éi%‘%‘z"a‘i’gﬁféft%%yn phenyl] |
- met hanesul f QRaARA. as E&@xaodsao gl Bi%) wquﬂewad fetrysinbized framnethdrod,

produci ng Conpounds of “Fornul a | using. 20 the’ synthetlc scheme outllned

. bel ow. BrioBr40T) M\p. 1@308(4ép1 °C.0 1 Step 2 Suffonyl ation "Buchwal d”-N O R N
|(:€ NJSOZAr R I'i N

Similarly, by replacma 8-bromo- 6-methy1—3 4-dihydro-2H-benzo[1,4]0 oxazine ‘_
w1th S-bromo 6-chloro-3,4-dihydro-2H-benzo[ 1 +4}oxazine or 8-bromo-3,4- dihydro- -
2H-benzo[1,4]oxazine and using the appropriate arylsulfonyl chlorides, the foﬂowmg

_compounds were prepared:

s 8‘—B,romo—c-1‘—(3_,4~ldichloro-benzenesulfonyl)—6-mét11y1-3,4fdihydro-2H-
benzo{1,4]oxazine as a white powder. MS: M" = 435. M.p. 150-151 °C..

4-BenzenesulfOnyl—S—brbmo—fi-chloro—?),4—dihydr0-2H-benzo{ 1,4]oxazine. MS: M" =
387.

8-Bromo~6»chlorb-4—(Z-dﬂoro-benzenesulfonyl)~3,4-dﬂ1ydro-2H—benzo[ 1,4}oxazine as
(. 7 20 awhitesolid, MS: M* =422,

8—B1;omo-6-ch1_oro—4-(2-ﬂuoro—benzenesulfonyl)-3,4-dihydro—2H—benzd[1,4]o§£azine asa |
white solid. MS: M* = 405. : ‘
8-Bromo-6-chloro-4-(naphthalene-1-sulfonyl) -3,4-dihydro-2H-benzo[1,4] oxazine asa. .
~white solid. MS: M = 437.

25  8-Bromo-4-(3-chloro-benzenesulfonyl)-3,4- dzhydro 2H benzo[1,4]oxazine as an oil
which sohdlﬁed upon standing.




SOSAr Step L Br ONO OS/ C OO+ \ SCI Br /-\ Jﬂm@laréooe ---------
-- - 13 Novenber 2006 % /O 03/095434 PCT/ EP03/ 04671 56 ynt hesi s of

- 8-broino-4-. (4-chl oro-benzenesul fonyl)-6-net hyl -3, 4-di hydr

benzo(1, 43BEB(08¥34 cnl or o- benzenesul fonyl chioride (560 PC%?PO@QJMI mol ) ‘weis
added in small portions under nitrogen t-gian ice-cold sol ution of

8- br ono- 6- net hyl - 3, 4-di hydro-2H 5 benzo[ 1, 4] oxazi ne (550 ng, 2.41 mml)
and pyri di n'eSt(eﬁal ng, 4.82 mmol) in.dichloronethane (20 nm.). After 12 hours
at ambient tenperature, water was added. The |ayers were separated. The
organi ¢ phase was‘washed W|th saturated aqueous sol ution of sodi

. bi carbonate (20 ML) ' O4) -and.concentrated to ﬂs _h*

“conmpound as a. s i ﬁ%frpl e was - recrystQ | i
4> Si m/I Y epl aC| ng

et hanol .
*.8- brono- 6- rrepﬁyl 4 di hydro 2H—b 1, 4] oxazi nd, '
‘8- br ono- 6- chl or o- 3)\4- di hydr o- 2H benzo[l 4] oxazi ne . or 8 br one- 3, 4- di hydr o-
2H-benzo[ 1, 4] oxazi ne ‘and using.the appropriate aryl sul fonyl chl ori des, the T

- follow n 0

. 8--Br ovr;no 91 (SW S.lfﬁ éﬁ%éﬁfé&ﬁﬁ'ggﬂﬁ’ﬁmﬁo%% ﬁyrfwtgyllf? &P ﬁ’“%f”’l }éll-?- ‘benzo [

1,4] oxazi negasdd-ibbofQupdRizineMs: M = 435. Mp. 150- 151 C.

-4 Benzenesul fonyl 8- br ono- 6-chl or o- 3, 4- d| hydr o- 2H- benzo[ 1, 4] oxazi ne VB ‘I\/Hr
- 387.

8- Br ono- 65chl or o- ﬁtlé?eélﬁ?l%ﬂﬁkﬁ’éﬁ%mm? c}lb?zﬁh%ﬁnﬁacg Onenggﬁlzug](g) 4] foxa‘z_

ine as 20 a € GhotMBimoMk, Pd)4@3-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl
_E} Br ono- 6- ch 9’*0?18&40?@% u%ro t())er?zeglel@ﬁ | fon ISS g 4Yg| thro 2H be zo[dl 4] oxaz
[

‘ne-as a whitse mg] 0.e85 Bl m&l %mgnd sodxum—tert—butomde (67 mg, 0.7 mm
flushed with mtrogen A solution of 8- bromo 4- (4 chloro—benzenesulfonyl)—G-methyl-
3,4-dihydro- -2H- benzo[l 4]oxazine (201 mg, 0.5 mrnol) and piperazine (129 mg, 1.5

10 mmol) in toluene (5 mL) was added. The rrnxture was heated to 95 °C and stirred for 18 S '
hours. The mixture was cooled to room temperature, taken up in ethyl acetate and
: filtered. The organic phase was washed with water (2 X 20 mlL) and extracted into 10%
aqueous HCI (2X 20 mL) The combined aqueous extracts were basified with solid
potassium carbonate and extracted into ethyl acetate (2 X 20 mL). The combined orgamc
15  extract was dried (K2C03), filtered and concentrated to gWe the title compound as an oil
(163 mg, 79.6%). The hydrochloride salt was prepared from ethanol-hydrogen chloride.

MS: MH' = 408. M.p. 147.9-152.9 °C.

Similarly, usihg the appropriate aryl- and heteroaryl- sulfonyl chlorides, the

following compounds-wéi-e‘prepared:

20 4.-(3,4—Dichloro—benzenesulfonyl)~6—methy1—8-pipérazin-1—y1—3,4—dihyd:0-2H-
benzo[1,4]oxazine as white powder. MS: MH" = 442. M.p.257-261 °C.

4-(4-C}ﬂ0ro-benzenesulfdnyl)—8—(3,5—dimeﬂ1yl-pipera2in-1-yl)-6~methy1—3,4—dihydro— ,
2H-benzo[1,4] oxazine as a off-white solid. MS: MH* = 436. M.p. 171.8-185.8 °C.

0 0 ——’— N o’\ o

UTOX — OO

cl -




oil whic

8- Br onp- 6- chl or o- 4- ( napht hal ene-l -sul fonyl) - 3, 4-di hydr 9y dehe829bd, 4] oxazin

e as an\/\hitesolld M5: M = 437. 25

-8- Br ono- 4- %@ 9 benzenesul fonyl) -3, 4- di hydr o- 2H benzo[ $c4lep¥fadsne as an -

h''so i ed upon standing. - - --------- 13 Novenber 2006 WO

03/ 095434 PCT/ EP03/ 04671 --51- Step 2 -5+ NHONOBr + NJ vN Method A:-

Synt hesi s of 4-(4-chl oro-benzenesul fonyl) - 6-nmet hyl - 8- pi pera2| n I | -3, 4-

di hydr 0- 2H danizel B: SinseifdeehzeAestforg-Grabico-Bt pipdcazind -y that-digd

. tris(di benz Ildﬁqﬁacetone)dl pal | adium(0) (9.1 ng, 0.001 mol, 2, nmol %Pd)
()-2,2" -hi s%’ Hsphi no) - 1, 1" -bmapht hyl = (15.5 ng, O. 025 mrol ; 5 ol

=00, and sodi umtert butOX|de (67 ny,. 0.7 mol) and flushed with nltrogen
A solution of 8- wmmmkﬂaskh&as)t@r@ehwﬂh@sﬁﬂﬁ@nmhﬂe@aﬂ@@wIdl-Palladmm(O) .

3 4- di hydr 0-,2H be 0 ef azi ne (129 |
Ny, 1I 5y| 0 r{ﬁ'ﬁll’} B@%&‘Héﬂng ﬁ%ﬂf‘})( ﬁ%ém g("g%’z bé(lcﬁgpérg' %B?pe}ﬁi\}\@si é;t ed(to 95
C and st ig r éhdphthyl 810. mgl$017ﬁi?oHSMMr%),md sedictetdrtitmtoxided{ 47anp &rddt ur e, .
t ak t et.at ilter or WI S
vt or (5 4 soal ped S SR e, Aol i S R IAN AR R ealRA L
conbi neddaqwﬁpdﬁ&h @@Iﬂ%ﬁzd[@ﬁﬁ)zmaﬁetlﬁdngwaiﬁ mniql)zhndgapmncrmcadmbfﬁiﬁat e and-
t t i nt acet e c act .
\(/avgsrgtrzl :d (Rﬁ%@}%ﬁﬁlﬁt@r@?ﬁﬁﬂoéﬁ ﬁ’éﬁ%&eﬂo gl %a(ad? rﬁh%r%l%%pgﬁ%s{j as

can oil (163 ft%n xdrmm Qmﬁqnﬁcaiﬁe wWHaS cﬂé@ﬁﬁroadaﬁe étature, - . .
et'hanol - hydrg‘g%rl\t%% orid dﬂ}ﬁed% - M p. 14709 1519 C. g?m | %rly,

“using the amdreopm mte&yhaqctate, ﬁhcteﬂené p@meptratedu'fhwyde Bhtesiel wasspurils -
frol 1 owi ng ¢ T N tate; 7:3, VIv) & 4 .
4(3, 4D g s ?Q«g (ég¥‘ﬂ§/mt§ hexanc-etylacqtala 7:3 v Y)df’%lvﬁr o-21
benzo[ 1, 4] oXaBeneenasalfoliyk éhchlowdéﬂ dxh/ﬁirom'f -benzp] 2.4 ] dvapins&syL) mer@me _ o
4-(4- ChI oro b nesu f | |- Tﬁ a:gg@yl 3 4 d -
e O o SEDESIeEH LA BL8. T B Rl e -
171, 8 185 8 r&tez@l@as dissolved in ethanol (1 mL) and was treated with a solution of 10% ' S
15 hydrogen chloride in ethanol (1 mL) The mixture was heated on a steamn bath for 15
minutes. White crystals precipitated upon coohng to room temperature The solid was -
- collected, washed with cold ethanol. Drying under vacuum gave 4-benzenesulfonyl- 6
chloro-8- plperazzn— 1-y1-3,4- thydro 2H—ben‘zo[1,4] oxazine, hydrochloride saltasa

white powder (90.mg, 73%). MS: MH" = 394. M.p. 202-205 °C.
20 Sirnilarly, the following compounds were prepared.

O 6-Chloro-4-(2-chloro-benzenesulfonyl)-8-piperazin-1-yl-3, 4-dihydro-2H-
benzo[l 4]oxazme, hydrochlonde salt as a white powder. MS MH" = 428. M. p >250°C. -

6-Chloro-4-(3-chloro- benzenesulfonyl) 8-piperazin-1-y1-3, 4-dlhydro-2H-
benzo[1,4]oxazine, hydrochloride salt as a white powder. MS: MH" = 428. M.p. 193.4-

25 196.5°C.
6-Chlord-4—(2-ﬂuoro¥behzenesulfonyi)-8—pipera2in—1-yl-3,4-dihydro—2H— ' _
benzo[1,4]oxazine, hydrochloride salt as a white powder. MS: MH" =412, M.p. 194.8- .
204.5°C. ‘

6-Chloro-4-(naphthalene-1-sulfonyl)-8-piperazin-1 1-yl-3 4 dihydro-2H-
30 benzo{l,4]oxazine, hydrochloride saltas a white powder MS: MH" =444 M. p 273. 7—

276.6.°C.




Br NN + O ~NNS SI, N/ OC L. ) C 13 Novenbefspie@bertbhd®d3/ 095434
PCT/'EP03/ 04671 -52- Method B: Synt hesi s of

- ; 4-benzenesyl fanyl ~6- chl oro- 8- pi perazin-1-yl - 3, 4-di hydr o- 2Hpcy/ipo3/04671

" benzo[ 1, 4] oxazi nhe A three neck flask was charged with

tris(di benzyfi deneacetone)di pal | adi un(0) 5(36 4 ng, 0.007 rrrml 2 nmol % Pd),

" racem c-2,.2"' - bi s(di phenyl phosphino)-1"1"-:.. 5 binaphthyl (10 ng, 0.017
mmol, 5-mol 9%, aSidxﬂsﬂﬁ,lbﬂﬁépéﬁdngmpmde—I(eﬁi’othc Ridigre-mipl. E)Stea?mhfl ushed .
~with nitroge solutlon of n .

3 4 hydr o BIERRBT AP ORl 5 FoRongL 0 Sl ERer R ot Phbmo 6.

pi per azi ne- 1cHigHobRx\iliyelro-28béhzb Fit4 okarind wids 8- drotd-U- B- ctgoroebagenmdfoml)n !
.-'toluene. (2 niL) m Xt ur heated tq 95:C ang.stirred.for = -
12 hours. %4@\1&{‘1&?3 %I‘Z@E]o‘f’ QHWW%W%%%WWgW%@I?PaE%n up in ethyl =
acetate, flltered and concentrated. The crude material was purifi.ed by

fl ash chr gnat-ogCHdYy-tenz&iehilfomyD ed-| X, £)diszepuy- Wyl B4 hiibatie-2ét- bgfthOébﬁmeéle, 7:3,
v/iv) to give 4-

~'(4- Benzenes uhydsaghlogde paliass- vehite Revislea S D & 08 Mo 18R 2R3 S ) - pi-per azi A -

- .-]- carboxylic acid tert-butyl ester-as an-oil (129 ng, 75%. Ms. .NM =.

- with a sol ut

494, The cru erial was dissolved in.et hanol (1 nm) .and was.treat ed .
Wm% 15 hydrogen chloride in ethanol (1 ). The mxture
‘was heated on a steambath for 15 mnutes. Wite crystals precipitated
upon cooling to rﬁbﬁfxaéﬂmleﬂblsﬁﬁfésam@@rwmﬂg%érqféetzéﬁd%ed vi th
--cold et hanol %P‘{]PX& er vacuum gave. 4- benzenesul f onyl - ‘ ;
ghloro 8- pi peraz h 3, 4-di hydro 2H benzo[ 1, 4] oxazi ne hydrochl ori de'
alt as a white powder (90 mg, 73%. Ms: NH = 394.: I\/lp '202- 205 C. 20

Simlarly, theBfollowbdng conpounds. weBe prepar ed
6- Cbl or o- 4- ( 2-.4hl Q-/lﬂenzenesul fonyl .Q)’Aa_ZI n-1-yl;3, 4- d| h G0 ~
benzo[ 1, 4] oxé @ hydr bl or_uie_sgu a whi t82ponder . MS: 42 '
M p.. >250C.
6- Chl or o- a- (3-chl & o- benzenesul fonyl ) - 8- ;ﬁfper azin-1- yI 3, 4-di hydro iRH-
benzo [ 1'% 10xazi ne, hydr ochloride salt as a white powder. = 428.
‘M p. 193.4
- A solution of 2- (2 6 dlbromo-phenoxy)acetamlde (9.3¢,0.03 mol) in
tctrahydxofuran (100 mL) was heated to reflux and borane-dimethylsulfide (4.5 mL,
0.045 mL) was added i in drops over a penod of 15 min. After 3 h, 20 mL of ethanohc
hydrogen chloride (2M 0.4 mol) was added. The solution was refluxed for 30.min. Upon
15 cooling to ambient temperature a white solid precipitated which was filtered and washed
with diethyl ether (20 mL) to give 2-(2,6-dibromo-phenoxy)ethylamine, hydrochloride |

¢ salt (7.25'g, 73:3%). MS: MH" = 294. M.p. 249.7-252.3 °C.

| A three neck flask was charge WitH tris(dibenzylideneacetone)dipalladium(0) -
(0.37 g, 0.0004 mol, 2 mol % Pd), (+) racemic-2,2’-bis(diphenylphosphino)-1,1’- - |
20" binaphthyl (0.64 g, 0.001 mol, 5 mol % Pd}, and sodium tert-butoxide (2.7 g, 0.028 mol)
and flushed with nitrogen. A solution of 2-(2,6-dibromo-phenoxy)ethylamine (6 g, 0.02
| mol) in toluene (50 mL) was added. The mixture was heated to 95 °C and was stirred for
12 h. The mixture was cooled to room temperature, taken up in ethyl acetate, filtered and '
concentrated. The crude matenal was purified by flash chromatography on silica gel
25 (eluting ﬁth hexane-ethyl écetate; 7:3, v/v) to give 8-bromo-3,4-dihydro-2H- .
~ benzo[1,4]oxazine as an oil (275 mg, 48%). The hydrochloride salt was p;epared _f;qm B
* -ethanol-hydrogen chloride. MS: MH" =214. M.p. 184.1-195.4 °C. | |




25 196.5 C 13 November 2006
6- Chl or o- 4- (2-fl uor o- benzenesulfonyl) 8- pi perazin-1-yl -3, 4-di hydro-2H

. ‘benzo[ 1, 4] ,hydrochl oride salt. as-a-white powder. ; o Al2.
M p. 194 8- I8 Ny dr oct i T MecrMbbagishl2:

6- Chl or 0- 4- (napht hal ene- 1| - sul fonyl ) - 8- pi peggazi n-1 -yl - 3, 4-di hydro-2H 30"
benzo[ 1, 4] oxazi ne, hydrochloride salt as a white powder. MS: NVH = 444,
M p. 273.7- 276. 66-Brothd-Hbdirydes- 2&0%2[1%%11{%%@@2&1&3@46%' 53-

Simlarly,. by acin a2| a LC r W|.th .
DDA oz epesk e BRon R R KT IR fort Boinelina Lyndom Lhag Ehbng” |
- 4- benzenesul Homy] Ja8hd; Pmbh&ar@h;l@&DJMeﬁ@ehﬂfiﬁ)i@%mfll@ [ 4744 Ihe@isne. W- Lh :
8 bromo-4- (3.l or 0 benzenesul Langl Lo d SN 280enZak v A REL0E the
4- (:3- Chl oso- mﬁbeaesuhftwb&ecﬁnéshf@k&h apad2ko o@déﬁﬁlcbﬁf né@ikgbenzof 1, 4] ‘
-oxazi ne, hydro chl Ortlg rqtﬁ g as a Wmtﬁ% povx,der)ﬂr QSZ}@ |ﬁ‘E/l
175. 9-180, 3 @m AT S exanple illustrates a rrethod for: preparlng
~ 8-brono- 2, 3-di hydro- “benzo[ 1, 4] oxazi he.” Br ~0( Br Br -z ~NH 0 0" 'NH-v N
Br Br H 10 Pxaggpiels i-on of t- (2, 6-di brono- phenoxy) acetanide-(9.3.g, 0.03 nol)
‘in tetrahydrofuran (100 nL) was heated to reflux and

b d hyl fi de 0. 045 iod
Jeabyist 'n.rmtAftyefu@n%exaeééﬁ@usvataw%ﬂ%}o)hﬁ@r&f B o i eB im0k hol )

was added. Thenfgduti-on was refluxed for 30 min. Upon 15 cool i-ng to anbi ent -
‘tenperature a white solid precipitated which was filtered and washed with

fycr othi a1 de  safte YindDe i e oinborsh e LvgBipn Knrd yagiemnsdgsc.
‘ : follows Duplicate determinations 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{Boess et al., Neuropharmacology, vol. 36 No. 4/5, pp 713720,
1997; Monsma et al., Molecular Pharmacology, vol. 43, pp 320-327, 1993). |

15 Alldeterrhineitioné were made in assay buffer containing 50 mM Tris-HCl, 10
mM MgSOs, 0:5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37 °C, in a 250 microliter
- reaction volume. Assay tubes contairiing [*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 plates {pre-soaked with 0.3% PEI) using 4 Packard 96 well cell harvester
20  and washed 3 times in ice cold 50 mM Tris-HCL Bound PH] LSD was determined as

radioactive counts per minute using Packard TopCount

Vol
; .

Dlsplacement of [3H]LSD from the binding sites was quantified by ﬁttmg

concentration-binding data to a 4-parameter logistic equauan

Bmax basal ]

binding = basal +
L +10 Hxll(Iag[Izgand J-log fCsq

25 where Hill is the Hill sld];ﬁe,_ [ligand] is the concentration of competing radioligand and |
ICso is the concentration of radibligand pfoducihg half-maximal specific binding of
rad1ohcand The specific bmdmg window is the difference between the Bmax and the

basal parameters

Using the procedures of Example 5, compounds of Formula [ were tested and

30 found to be selective 5-HT6 antagonists.




A three neck flask was charge with tris(dibenzylideneaggigpgigdt fsvsl adi un{ 0)

(0.37 g, 0.0004 nol,

racemc- 2, &Vomf%gg,\lphenyl phosphi no)-1, 1"
and sodiumtert-butoxide (2.7 g, 0.028 not )

A sol ution of 2-(2, 6-di brono- phersgxy) et hyl amine (6 g,

5 nol %Pd)
ni t rogen.

2 mol % Pd),

(~)

20 bi naphthyl (0.4
an

oSoRL

0.02 mol )

1 nol,
wth

in toluene (50 nL) was added. The m xture was heated to 95 C and was
taken-up in-

stirred for

12 h.Theredivligind Endiag dewol ed t o room t enperat ur e,

was purlfled

.ethyl acetate, filtered and concentrated- The crude materi al

by fl ash chromnt ogr apiama(Asitba@a )gel P5 (el utStnigtmet h hexdke-lepy!-

. acetate; 7:3, v/v) to-give 8-brono-3,4tdi hydro- 2K enzo[ 1,/4] gxazi ne as an
oi | . (275. ng, -48% |4- (Eh@h]myd{ochl oride splt was cpr ep@ ed fromlj 93¢ - . -

- et'hanol - hydr ogen bbhmnledﬂfonWGIMcl'hl:8214/—Mp -Q .4 |C. |13 Noyenber = =

- 2006 WO 0310954 3piRea R0/ N4 8ihldrdb4 - | HN T
6- Br oi no=3, 4=di hydibbaitchpakixidjoxazi r e\vva/s pr red accoriding to the- .
‘procedure reported by Nugiel,.David A Jacobs KiCHp; - Cor ngl'i ys, Lyhdon;
Chang,. Chonb Hwan; Jadhav,” Pr abhakar ~J. VEd. Chem | 40; 10, 1997:

- '1465- 1474, the digcl4oSHIoeo- of which is |nc I po atNd dereintby [reference.

6- br onp- 3, 4-di hydrb@ngeﬁem E,}l}qﬁéﬂleﬂpﬂig.l ,’e in the [procefures of
Exanple 1 and 2 tpigeroyh-deyiiedgasesp of fFonmula |. ..
‘Exanpl e’ 5 This exgmb@lm[jmﬁﬁ;@s in M tro rafioligard~hjndi ng stufdi-es. of
Compound of ~Fornula L ~..: 10 The binding actt¥ity of conpounds of|this
|nvent| on in vitrlo was determ ned as det em nat | ons of

ldgand affinity abeChiatte4Hg-dbbompet i ng H LSDii 8.%e| | ,
'r#enbr anes deri vedbenaneduika gl -SeEpérezisi ecornbi nant  human-

. 5-HT6 recept or ( Baésd-3et-diiydro-Rdur ophar| o?.036 No.| 445, pp| . :
713-720, 1997; ersavhl dioxarine Mol ecul vol .| 43, pp | ‘
'320-327,1993). 15-All _defernminations-were made®lin acca\/ bufif en cont ining
50 mM Tri s-HC MM NgSO4, 0.5 nmM ED agebMrhic acid, pH 7.4|at 37 -

C .in a 250 ni crg 1(gerhlop % i on vol urrgN lay Wontﬁu Mg &BH LSD (5
nM, conpeting |ijg&Hg™ nylpSriPeAE Wer & pated M3 _alshakiing wafer bath- .
for 60 m-n. at 37 6'1“3\*4 ditwden2Bnt o Packard e- gl at es ne-goaked{with
0. 3% PEIl ) using dbpokhAlpXegneel | cel || harvest %20 and iashed 3 tijres.in
ice cold 50 M Trjis-HClI. Bound [3H] LSD was deternined as

Example 6

The cognition-enhancing properties of compounds of the invention may bein a -

model of animal cognition: the object recognition task model. 4-month-old male Wistar -
rats (Charles River, The Netherlands) were used. Compounds were pi"epared daily and

dissolved in physiological saline and tested at three doses. Administration was always .

given i.p. (injection volume 1 ml/kg) 60 minutes before T1. Scopolamine hydrobromide. . -

was injected 30 minutes after compound injection. Two equal testing groups were made

10

of 24 rats and were tested by two experimenters. The testing order of doses was

'determined randomly. The experiments were performed using a double blind protocol.

- All rats were treated once with each dose condition. The object recognition testwas

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

neuroblologlcal studies of memorym rats. 1: Behavioral data. Behav. Brain Res. 31, 47-

15 59.




radi oactive counts per mnute using Packard TopCount. Dy gpleapermps of [3H
LSD fromthe binding sites was quantified by fitting concentration-binding
data to a 4-paraneter logistic equation: . binding =basal +( Bmax-basal "1
+10-HRI (1 og[ | i gand] -1 ogl C50 25 where Hill is the Hll slope, [ligand] is
the concentration of conpeting radioligand and [1C50 is the concentration
of radioligand producing hal f-maxi mal specific binding of radioligand. The
specific binding window is the difference between the Bmax and the basal
paraneters. Using the procedures of Exanple 5, conpounds of Forrmula | were
tested and 30 found to be sel ective -56HT6 antagoni sts. 13 Novenber 2006
WO 03/ 095434 PCT/ EP03/ 04671 -55- The radioligand bi ndi ng data Nane
(Autonon) Structure Ex. Ki 0 0 4-( Zlamhoro- 0 NS 1 9.3

benzenesul fonyl) - 6- met hyI 8 piperazin-|-yl-3,4-di hydro- . ;i _J, C
2H benzo [ 1@1_}1 ox% 14(4 Chloro_ ~I 0 3 8.7

benzenésul f‘%tﬁ Q! TBHAN N os pi perazi n-1-yl - 3, 4-di hydro

2H benzo[ 1, 4] oxazi ne ci c¢x, Cl 6-Chloro-4-(2-chloro- I~ P 3 8.9
benzenesul fonyl) - 8- pi perazin- vN N Iﬁ"S\ v 1-yl-3,4-dihydro-2H 0 O
benzo[ 1, 4] oxazi ne C1 N ‘

(RSR?C)z ,(CR5R6)n

~
1

[E\I/OECRIRZ)
pE N ’

N
RYm !
(R") v

R 1

ora pharmaceuﬁcally acceptable salt thereqf,

wherein

m is an integer from 0 to 3;

each of n and p is independently an integer from 2 to 3;

Y is —8(02)~ or —=S(02)-N(R'")~, where R' is hydrogen or Cy.¢- alkyl;
Z'isCHor N;

each of R! and R? is independently hydrogen or alkyl;

R’ is alkyl, aryl, haloalkyl, heterocyclyl, or heteroaryl:

each R*is independently halo, alkyl, haloalkyl, alkoxy, cyano, —SOzRa,
—C(=0)-NRR®, —-SO,~NR"R®, —-SR®, -N(R")~C(=0)-R°, -C(=0)-R", or -N(R?)-S O-R’,
whgre

each R is independently alkyl or haloalkyl, and

each of R® and R® is independently hydrogen, alkyl, or haloalkyl;




HW 4-(2-Chloro- ~I O) 1 8.5 benzenesul fonyl)-8-pi pes Agidiberpodl O Cl
1-y1- 3, 4-di hyddi hydroro-2H |- O benzo[1l,4]oxazine | i Exanple 6 The
cogni tion-enhanci ng properties of conpounds of the invention may be ina 5
nodel of aninmal cognition: the object recognition task nodel. 4-nonth-old
male Wstar rats (Charles River, The Netherl ands) were used. Conpounds
were prepared daily and dissolved.in physiological saline and tested at
three doses. Adm nistration was always given i.p. (injection volune 1

m /kg) 60 m nutes before Ti. Scopol am_ne hydrobrom de. was injected 30

m nutes after conpound injection. Tm05%qual testing groups were nmade 10 of
24 rats and yere }estg? by two experinenters. The testing order of doses
was decleofRH&J, 18, indépendontlehiydmges ongkgl; ped f or med usi ng a doubl e
bl i nd protocol. rats were treated once with each dose condltlon The

obj ectysr; described .b a 7

Del ac&rlgﬁg(ggééfg@%yf §§(%18i¥/v@% ef%t? a?flgiggls(fr 079" ?{elgﬁ |‘%‘F6’g% ;I?ugt L?&lRes of
Menor Yogdthet &lith. thd atoBR hawm}%eﬂ%&tta&@b @Aay BirdlaheReSoycBaminb/ringl ®ith9 to 13
Novenmber 2006 -56 Clains 1. Acorrpound of the formula: RO i N (RBR Q2
(CRSREWE 219mS,(CR R2)P N (R4)m' R 3 1 or a pharmaceutical ly acceptabl e
salt thereof,

and wherein

the aryl groups are optionally substituted with one, two or three substituents, wherein each
substituent is independently hydroxy, cyano, alkyl, alkoxy, thiol, thioalkyl, halo, haloalkyl, nitro,

- amino, monoalkylamino, dialkylamino, piperazinyl or piperidinyl;

the cycloalkyl groups are optionally substituted with one or more substituents, wherein each
substituent is independently hydroxy, alkyl, alkoxy, halo, haloalkyl, amino, monoalkylamino, or

dialkylamino;

the heteroaryl groups are optionally substituted with one, two, or three substituents, wherein each
substituent is independently hydroxy, cyano, alkyl, alkoxy, thioalkyl, halo, haloalkyl,
hydroxyalkyl, alkoxycarbonyl, amino, alkylamino, dialkylamino, aminocarbonyl, piperazinyl,

piperidinyl or carbonylamino;

- the heterocyclyl groups are optionally substituted with one, two, or three substituents, wherein
- each substituent is independently hydroxy, alkyl, alkoxy, thioalkyl, halo, haloalkyl,
hydroxyalkyl, alkoxycarbonyl, amino, alkylamino, dialkylamino, aminocarbonyl, or

'carbonylamino.

2. The compound of claim 1, wherein m is an integer from 0 to 2.
3. The compound of claim 1,

wherein

~misOorl;




wherein mis an integer fromO to 3; each of n and p ksndeARRERMENt] Yy an
integer from2 to 3; Yis -S(02)- or-S(02)-N(R1)-, where Rl is hydrogen or
Cl-6- alkyl; Z' isCHorN, each of R and R2 is independently hydrogen or
alkyl; R3 is alkyl, aryl, haloal kyl, heterocyclyl, or heteroaryl; each R4
i s independently hal o, al kyl, hal oal kyl, al koxy, cyan, -SO2Ra,

-C(=0 -NRbR', -S2-NRbR, -SRb, -N(Rb~C(=0)-R, -C(=0 - kb or -N( kb
)-S2-W where each Ra is independently al kyl or hal oal kyl, and each of Rb
and R is independently hydrogen, alkylL, or haloal kyl; 13 Novenber 2006
57 _ each of R5, R6, R7, and R8 is iﬁ@%pendently hydrogen or al kyl; and R9
i s hydrogen, alkyl, cycloalkyl, cycloal kylal kyl or benzyl; or RO and one of
R5, R@, s f@yinteger ABm 2 ydbrHe”; wi th the atoms to which they are attached may
forma heterocycloamino ring with 5 to 7 ring atons, and wherein the aryl
groupg;gtg(ggLionally substituted with one, two or three substituents,
wherein eaé Substituent is independently hydroxy, cyano, alkyl, alkoxy,
thiol, thioal kyl, halo, haloalkyl, nitro, am no, nonoal kyl am no,
dialki?kmNno, pi perazi nyl or piperidinyl; the cycloal kyl groups are
optionally substituted with one or nore substituents, wherein each
substituent i s Jig¥dependent!y hydroxy, alkyl, al koxy, halo, haloal kyl,
anino?wﬁﬁﬁﬁgl Iﬁﬁfﬁ%fo%?h di al kyl am no; the heteroaryl groups are
optionally substituted with one, two, or three substituents, wherein each
subst RE Gesy] drsheterdgpendent |y hydroxy, cyano, al kyl, al koxy, thioal kyl
hal o, hal oal kyl, hydroxyal kyl, al koxycarbonyl, am no, al kyl am no,

di al kyl am no, am nocarbonyl, piperazinyl, piperidinyl or carbonyl an no;

t he hé&% ]§g§@F ensleatip ﬂ&r@kﬂﬁFﬁ@ﬁéyqy substituted with one, two, or three
substituents, wherein each substituent is independently hydroxy, alkyl,

al kox tJHRTaR K\ 7, Ve i likyls al koxycar bonyl, am no,
¥achtdHRoaRK nl’S 1%&?}&3@2# Bydrlagg{ SrARYIX M

al kyl am no, di al kyl am no, onyl’, or ‘carbonyl am no.
R9 is hydrogen, alkyl.
4. The compound according to any one of claims 1.to 3, wherein Z' is N.
5. The compound according to any one of claims 1 to 4 of the formula:
®Y)
(CR'RY
65,5 ; P

wherein
RLR% R} RY R RS, R’ R® R° m, n, p, and Y are as defined in said Claims.

6. The compound according to any one of claims 1 to 4 of the formula:




2. The conpound of claim1l, wherein mis an integer fre@and dBezo0e3- The
conpound of claim1, wherein msQOorl; 13 Novenber 2006 -58 n 1s an
integer from2 to 3, pis 2; Yis -S(2)-; Z'isN, each of R and R2 is
hydrogen; R3 is aryl- or heteroaryl; each R4 is independently hal o, alkyl
or al koxy; each of R5, R6, R7, and R8 is independently hydrogen or alkyl;
and R9 is hydrogen, alkyl. 4. The conpound according to any one of clains
| to 3, wherein Z° is N. 5. The conpound according to any one of clains 1
to 4 of the formula: (RA)mO (CR RZ N(RRC, NNRN-(R/RS)Z Y R3
wherein R, R2, ‘R3, R4, R5, R6, R7, 9 RO, m n, p, and Y are as defined
in said ains. 6. The conpound according to any one of clains 1 to 4 of
the formula: 13 Novenber 2006 -59 -Qf N~ (RBR7C) % CRSR6)n N O |11
(CRRZ)P (R4),n N N
(RSR‘JC) / \(CR5R6)
N/ "

N
~ A
| P (CR'RY),
i
e N

Y

R3
wherein

R', R R? R, RS RS, R7, RS, R, m,n, p, and Y are as defined in said Claims.

7. The compound according to any one of claims 1 to 6, wherein n and p are 2.
8. ' The compound according to any on of claims 1 to 7, wherein Y is ~SOp—.
9. The compound according to any one of claim 1 to 8, wherein R! and R? are hydrogen.

10.  The compound according to any one of claims 1 to 9, wherein each R* is independently

halo, alkoxy or alkyl.

11.  The compound according to any one of claim 1 to 10, wherein each R* is independently

" chloro, fluoro, methoxy, or methyl.
12.  The compound according to'any one of claims 1 to 11, wherein m is 1.

13.  The compound according to any one of claim 1 to 9, wherein R? is aryl or heteroaryl.

14. The compound according to Claim 13, wherein R’ is aryl.

:15.  The compound according to claim 13 or 14, wherein R? is optionally substituted phenyl
or optionally substituted naphthyl.

- 16.  The compound according to any one of claims 13 to 15, wherein R? is phenyl or halide
substituted phenyl.




Y~Rs wherein R, R2, R3, R4, R5, R6, R7, R8, RO, m nj3Roveaiddr 2008 e as
defined in said Clains. 7. The conpound according to any one of clains 1 to
6, wherein n and p are 2. 8. The conpound according to any on of clains 1
to 7, wherein Y is -SO2-. 9. The conpound according to any one of claim1l
to 8, wherein RL and R2 are hydrogen. 10. The conpound accordi ng to any
one of clains 1 to 9, wherein each R4 is independently halo, alkoxy or

al kyl. 11. The conpound according to any one of claim1l to 10, wherein each
R4 is independently chloro, fluoro, nethoxy, or nethyl. 12. The conpound
according to any one of clains 1 to 1$0- wherein mis 1. 13. The conpound
according to any one of claiml1 to 9, wherein R3 is aryl or heteroaryl.

14. Th- corwsuniprausd p@nonyng to Alyainmof lairh €3 &5 16, Rberein Ry ;s|phex1>a 2-The

oy U AERHT s ok iyl cchpironfionut b Forbelent. - HlivsBRe. decor ai ng to-

any onrethbxyphaiys3,3-didhlordphenyl) Ql’fﬁdlﬁhleﬁaph%n)ﬂh@ﬂédlc}ﬂ’cﬁroﬁl?énwp@- substi tut ed
phenyl . 13 hb enber 2006 -60 17. The conp ound according to any one of

cl ai mgnethanegulioy %@?@}Wh@-m%thmmiﬁqnylpémm Zeedgmeniphenyd, Thi or ophenyl |

3, 4-di 0

3. 5. ciren AR en ) € AR AR o B R AP RSB,

met harfesyandpirenlia B ohbgprbetrftioroghenpt, Betlmmlztmethylphe’rw,l S-cileangiampy | phenyl , 3-
met hanesul f onyl phenyl , 4-net hanesul f onyl phenyl, 3-fl uorophenyl, naphthyl,

2 O, R i 5 SYSRERR R i i b LB Meow nepiche o

cl ai Miyddxkeheh?l, 4%5&@13-1 dr2, PdhaebenAr MEldpipaeny! . 2- hydroxyphenyl,
4- pi perazin-1-yl or 2, ydrobenzo[l 4]d|0X|nyI 19. The conmpound of any

one of clains 1 to 17, V\,herel n R3 is phenyl, 2-c¢hlorophenyl or 2-
f1 uor dﬁhen? he compommbofanana eé clateot ti Wg “tlnre@n Ri i phenylyhrehleiaphenylios 2-

sel ectep( g tpﬁlﬁxw t he group consisting of:

6-tert- J (2-fl uoro-benzenesul f onyl ) - 8- pi perazi n-1-yl - 3, 4-di hydr o- 2H
benzo[ 1, 4] oxazi ne; 4-(2-Fl uoro-benzenesul fonyl)-8-(4-nethyl -pi perazin- |
-yl) - 394- dithy dompaikkd according to Claim 19, wherein it is selected from the group consisting of:

6-tert-Butyl-4-(2-fluoro-benzenesulfonyl)-8-piperazin-1-yl-3,4-dihydro-2H-
benzo[1,4]oxazine;

4-(2-Fluoro-benzenesulfonyl)-8-(4-methyl-piperazin-1-yl)-3,4-dihydro-2H-
benzo[1,4]oxazine;

6-Fluoro-4-(2-fluoro-benzenesulfonyl)-8-piperazin-1-yl-3,4-dihydro-2H-
benzo[1,4]oxazine; |

4-(2-Fluoro-benzenesulfonyl)-6-methoxy-8-piperazin-1-yl-3,4-dihydro-2H-
benzo[1,4]oxazine;

4-(2-Fluoro-benzenesulfonyl)-6-methyl-8-piperazin-1-yl-3,4-dihydro-2H-
benzo[1,4]oxazine; |

6-Chloro-4-(2-fluoro-benzenesulfonyl)-8-piperazin-1-yi-3,4-dihydro-2H-
benzo[1,4]oxazine; and

4-(2-Fluoro-benzenesulfonyl)-8—piperazin-1-yl-3,4-dihydro—2H-benzo[1,4]0xazine.

21 The compoﬁnd according to Claim 13, wherein R’ is heteroaryl..




benzo[ 1, 4] oxazi ne; 6-Fl uoro-4-(2-fluoro-benzenesul f ony{3d ndepbenszi n- 1
-yl -3, 4-di hydro-2H benzo[ 1, 4] oxazi ne;

4- (2- Fl uor o- benzenesul f onyl ) - 6- met hoxy- 8- pi perazin-1 -yl -3, 4-di hydro- 2H
benzo[ 1, 4] oxazi ne; 4-(2-Fluoro-b

enzenesul fonyl ) - 6- net hyl - 8- pi perazi n-1-yl - 3, 4-di hydr o- 2H
benzo[ 1, 4] oxazi ne; 6-Chl oro-4-(2-fl uoro-benzenesul f onyl) - 8- pi per azi n-
-yl -3, 4-di hydro-2H benzo[ 1, 4]oxazine and

4- (2- Fl uor o- benzenesul f onyl ) - 8- pi per azj n- 1-yl - 3, 4- di hydr o- 2H- benzo|

1, 4] oxazi ne. 21 The conpound accordlﬁb to Caim13, wherein R3is
heteroaryl 13 Novenber 2006 -61 22. The cgnpound according to Caim 21,
wher e2A. R3 The cg@ppwiaacwrdmg tGlaigt 24 wheoguRnéd dptiphally vasmtotedlmqqumbslfls t ut ed

penz o Rkt SBbYRAR oYinBHAT) S hEL PR TEIS thonn Bl pPREw N SRR RNAR,

subst bemﬁaﬁmﬂxaﬁio@my ylbstituled 1mTH'&o(‘5kD,rﬂi‘<b‘pﬂdnzf:l@Csﬁbﬁihﬁlgd bénZckadiiold,
wherein R3 is. qU| nol i n- 8- yI 2-t hi ophenyl - chI or ot hi ophen- 2-yl

i soqui_pol i benzo[ 1, 5] t hi adi azol - thyl -1Him dazol 4-yl,

o bBeRSol 1 1SS mRat Sringp Claim 23saeEis iAok oh AghIOBhEy. e of
clai ”Ehﬂ)r&tﬂmﬁhen"‘@?[ fdduifioli§-5: yﬁ%nz%@ ifilfiaG P um'n f&ﬁhﬂﬂai%alq(lal m 24,

wher ei n IS ary het er oar 3 e conpo |ng to m 24 or
25, whlebmzn[leb,é]othazcﬂ~4ryidependentIy hal o, al koxy or aI kyl. 27. The
conpound according to any one of clains 24 to 26, wherein Rl and R2 are

hydr ogen. 8. The nd ,accordin Iai 24 to 27,
vvhere?%‘ n ’arﬁgc%mg?@%?@%él NEHR ALY B %ﬂ% iln%rq’dl ﬁ@re{no ahy vhe of clains 24
to 28, wherein mis 0 or 1. 30. The conmpound according to any one of

cl ai ng5.24 The 28mpwhidraetdidig tb €1din B whehen RO RN hakeskgdi ng to any one of
claims 1 to 3, wherein R3 is aryl or heteroaryl. 32. The conpound

accor di ng 1[,%3'0 aim 31, erein each R4 is independgnt!ly hal o, al koxy or

al kyl 26:33. éOIBB%?é@ﬁeP B84 a7 10 arersin eafah& a5 wdspendently halas” The
conpoyRd«@fr k@i m 14, wherein is R9 hydrogen. 35. The conpound of claim 32,
V\/nerelh!n % ' ﬁ R7 and Rar e hydr ogen.

_27. The compound according to any one of claims 24 to 26, wherein R! and R? are hydrogen.
28.  The compound according to any one of claims 24 to 27, wherein n and p are 2.

29.  The compound according to any one of claims 24 to 28, whereinmis 0 or 1.

30.  The compound according to any one of claims 24 to 29, wherein Z' is N.

31.  The compound according to any one of claims 1 to 3, wherein R is aryl or heteroaryl.

32, The compound according to Claim 31, wherein each R* is independently halo, alkoxy or
alkyl.

'33.  The compound according to Claim 32, wherein Z' is N.
34.  The compound of claim 14, wherein is R® hydrogen.
35. The compound of claim 32, wherein R®, R, R and R¥are hydrogen.

36, The compound of claim 32 or 33, wherein m is 0.




36. The conpound of claim 32 or 33, wherein mis 0. 131NqQyemBer208906 -62
37. A process for producing a conpound of claim4, said nethod conpri sing:
(a) contacting an aryl halide of the fornula: X’ o (CRIR2), N (R). Rl
with a heterocyclyl of the formula: RO N (RBRC2 ) CRSR6)n N H in the
presence of a coupling catalyst to produce a heterocyclyl-substituted
phenyl of the formula: Rv I /NN (RBR7C) (CRSR6)o N O (CRR2)P (R4)m
Rl (b) deprotecting the heterocyclyl-substituted phenyl to produce a
deprot ected heterocyclyl- substituted ghenyl of the formula: RO | N
(RR7O)2 i CRSRe)n N -62-

37. A process for producing a compound of claim 4, said method comprising:

(a) contacting an aryl halide of the formula:

1

N4
[// SCR]Rz)p

®.
- with a heterocyclyl of the formula:

R’
I
N

AN
(R8R7C)2\ /(CRsRG)“
|
H

in the presence of a coupling catalyst to produce a heterocyclyl-substituted phenyl of the

formula:

R9
1
N,

/N
(R'R'C) (CRR),
~

N
N
[;\r (CR'R?,
SN '
1

R i

(b)  deprotecting the heterocyclyl-substituted phenyl to produce a deprotected heterocyclyl-
substituted phenyl of the formula:
R9

o
N

/N
(R*R7C), /(CRSR(’),I

EI\ QL
[, L R,

®y




O O / (CRIRZ)P N (R4)m A 13 Novenber 2006 -63 and 14 RiverPRiAPEI NQ t he
deprotected heterocyclyl-substituted phenyl with a conpound of the
formula: R3-Y-W to produce the conpound of Caiml, wherein R, R2, R4,
R5, R6, R7, R8, RO, m n, and p are as defined in Claim1l;, Wis an
activating group; R11 is a nitrogen protecting group; and Xl is a halide.
38. A process for producing a conpound of Caim4, said nethod conpri sing:
(a) contacting a hal ogenated aryl of the formula: XI O (CRLR2)P N a, _
(RA)ym1 with a compound of the formula: R3-Y-W to produce a hal ogenat ed
phenyl conpound of the formula: 13 NoQ&mber 2006 -64 Xi rr O (CR1IRZ) p
(R4)mYdR3 and

arn

(c) contacting the deprotected heterocyclyl-substituted phenyl with a lcompound of the
formula:
R-Y-W
to produce the compound of Claim 1,
wherein
Rl, R2, R4, RS, Rf', R7, RB, Rg, m, 1, and p are as defined in Claim 1;7
W is an activating group;
R'! is a nitrogen protecting group; and
X' is a halide.
38. A process for producing a compound of Claim 4, said method comprising:

(a) contacting a halogenated aryl of the formula:

- . . XI

NN A
ﬂ// SCRIRz)p

s N
R)m i

with a compound of the formula:
R-Y-W

to produce a halogenated phenyl compound of the formula:




(b) coupling the hal ogenated phenyl conpound with a hejgnaemstsdoosonpound
of the formula: RO /NN (RBR7C)\ CR5SR6)n N H in the presence of a
coupling catalyst to produce the conmpound of Claiml1, wherein Y, R, R2,
R3, R4, R5, R6, R7, R8, R9, in, n, and p are as defined in Claiml;, Wis
an activating group; and X is a halide. 39. A pharmaceutical conposition
conprising a therapeutically effective anount of at |east one conpound of
Claim1l to 36 in adm xture with one or nore pharmaceutically acceptabl e
carrier for use in the treatnment of diseases. 40. Use of one or nore
conpounds of any claiml to 36 for t &% manuf acture of a nedi cament for the
treatnent or prevention of a di sease state that is alleviated by 5-HT6
agoni sts. 41. The use of clai m 48! vvher in the disease state conprises

di sorders of CNS. 13 Novenber 20 \42. The use of C aim40, wherein

t he di sease state conprises psyc 2 : é@hiRz)ephr enia, manic depressions,
neur ol ogi cal disorders, nenory d| , attention deficit dlsorder

Par ki nson' s di sease, anyot rophl(B Imat er sclerosis, Alzheinmer's disease and
Huntington's disease. 43. The use of clgabm 40, wherein the di sease state
conprises disorders of the gastrointestinal tract.

and

-(b)  coupling the halogenated phenyl compound with a heterocyclyl compound of the

formula:

R9
|
L SN
®'R'C),  (CRRY,
N

|

H
in the presence of a coupling catalyst to produce the compound of Claim 1,
wherein

Y, RLRE R RY, RS, Rﬁ, R’ R% R®, m, n, and p are as defined in Claim 1;

‘W is an activating group; and

X' is a halide.”

39, A pharmaceutical composition comprising a therapeutically effective amount of at least
- one compound of Claim 1 to 36 in admixture with one or more pharmaceutically acceptable

carrier for use in the treatment of diseases.

40.  Use of one or more compounds of any claim 1 to 36 for the manufacture of a medicament

for the treatment or prevention of a disease state that is alleviated by 5-HT6 agonists.

41,  Theuseof claim 40, wherein the disease state comprises disorders of CNS.




13 November 2006
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42.  The use of Claim 40, wherein 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.

43.  The use of claim 40, wherein the disease state comprises disorders of the gastrointestinal

tract.




