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e YRk and uses thereof Disclosed are _ _
benzoxzf;?laﬁz derivatives, and associ ated conposi t?SF@,PZOMO”:’ﬂ
their uses for the preparation ofl faedi canents, and

met hods of preparation thereof The actions of t he
neurotransmtter 5-hYdro"Yxtrl'pfamne (5-HT) as a

maj or nodul atory neurotransmtter in the brain, are

medi ated through a nunmber of receptor 5 families

termed 5-HT1, 5-HT2, B&roddEide ng}?ﬁées andf WlaherasrH16, _and
5-HT7. Based on a h| gh leve receptor nRNA

in the brain, it has been stated that the 5-HT6
recept or maypl ay a role in the pathol ogy and treat nent

of centyig| &ed;é/ge isorders. hl particular,
5. -HT2 and d 5 ﬁ&ézé%?rqe%atl"“gé AL aied cpypRapitions,

créflf i de pr prppuetit af iydiseltit, il hbols 68 ABataok thereof.
‘cert ai ers suc nson's di sease

Hunt | n{}u‘ o(;}#ﬁsﬂlgd‘§ l[cs)ée)gs iﬁ?f‘@f T e e g m g | ﬁcHT) asa major
d é@@d;ggﬂoqnpetpegmm‘mm: nﬁt;hlellﬁﬁﬁyare TREBASS B SR TR Y Bf receptor -

> e oy L SR P b 5 1T, Basodon

dhighrleet efs - eoep ol BBINIR i theUGind g hAS S 6kRed that the 5-HT6

{gcgé? 3) obesok g c, attacks, akat hi si a,
CIneT SRy Sl ‘ﬁ}b Patbolagy ppd dreabment of ceDHiDErve system
adisedeisotin @efaouw SUETY S0 5 AR el ciid IE%BQWEJMJ %%W;&én%ﬁaed as

abuys cal ne, 15 et hanol,
bpe(# etbqitxj ‘i“%%}ﬁﬁf &fftain C&R‘éjdmlslorsohush agBadkinson’s disease,

° ?"““ b gphal R, Sl lepl S STB AR B DGR LU, SHE e
% S%%‘Vﬁg‘?}nP plsvgalisordey »reend disondery, allgl'agﬂﬁmzhleﬂﬁ&éd(hﬁﬁlse

((Eiﬁan@éﬁ@ﬁfjﬁfc gﬁfﬁ‘%ﬁuﬁﬁn rP}J @F&E' %{Fal :@e cﬁor crs su egs anorexia,

or. exa
Sa ia an glgw ty.J88ic a’jagks altatbBid] 4@ ntion Rficitth b:@kﬁﬁ &sorder

L 320-327, A J. 20 Sl el
%DHITD %?% %egigir% liso (gcﬁ (Aié%)a %fgavfal @'onaﬁ{:p@@blyc Sl?Ch as cocaine,

15 @ben@hm::ehnaind béendiaadiifes, RhiRPheans, Qm&‘laﬁf) gmo}&éﬁ associated with

Tyl maht %58&&%&5”(: eﬁm@éﬁﬁs s vempoundsare dso

fﬂn Clﬂgfg there continues to be @ nee
ovrddjisard ForSeatuekanply Ba. Both emidl/ hiPhiahaad hBip. Ther,,

ié?éﬁ“fg A IR PR, s 2007,y

stals Iinmﬁrmlmdﬁmnd @fs, ahé Al pISTaaia et bl), Ser&Bnin ID
RMh Alert 1999' gé); 115-8. TFurther references may be found in documents
‘W0 2004/041732, WO 03/035434 and WO 89/07596.

While some 5-HT6 modulators have been disclosed, there continues to beaneed
for compounds that are useful for modulatmg 5-HT6 and/or the other 5-
hydroxytlypjamme reoeptors noted abovc.
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R13 N)mY ~ R2 or a pharmaceutically acceptable
salt, solvate thereof, wherein: m sfronoto3;
XisNorCH, Y is -S0- or-CHr; each R is independently

al kyd, halo-C;-C12 al kyl, Cl1-C2 al ke¥frpr2004/013557
c?‘log%eog“g}%xy Cl-C5 al kyl, Cl-CL2,al koxy-Cl-C, 2 >
al kyl, -SO R C(ONIRR -SO "WKR R, - SRb,

- N(R ") \Y/ e each
) T B By g Yol ol
aI kyl, and each of R5 and R ig® i ndependent!|y
hydrogen. C1-C, 2 alkyl, or halpb- Ct-C2 a][19], R2 is
aryl or hetesoaryl opti onasl [y ststuted by d-Cl12
al kyl, halo, halo- C-c2 R -C, 2 al koxy or
cyano; éach of R3 and R4 R” Rient |y Cl-C12’
al kyl , hydroxy-Cl-Csal kyl or -2 al koxy-Cl1-C12
al kyl, or R3 and R together with t cagbon to which
they are attached may forma’c oyp with 3 to 6
ting atons that optionally des Het er oat or n
selected from ivr, 0 and S d~each of R RR7, Rs
and RS is independently hyfd‘r)gen 0|‘i‘ -@ alk'y3, or
Its and one of-RS' .R6 R, or R3 together with the
atons to which they are attached f OIRA a
het erocycloamino ring with Sto 7 ring atons.
Di s 6 dRBFEPeticabt dsesmeablecelt, polepartierg, conpositions
CONphising, and methods for using conpounds of -
Formula (). In a second aspect, there is provided a
met hod f aeris frv@ gabepar ati on of a conpound of formula
is WO 209%9%8&417 PCT/ EP20041013557 2a RO Gv\ i1l

Yis ~§0r~ or -CH,—;
each R'is independently halo, Cy~Cyy alkyl, halo-C,-Cyg atkyi, C;-Cyz atkoxy,
cyano, hydroxy-C;-C; alkyl, C,-Cyz alkoxy-C;-Cy; alkyl, ~SOR?,
~C(=0)-NR'R", -SO,- NR'RS ~SRY, -N(R)-C(=0)-R’, ~C(=0)-R", or —
N(R"-50:-8?,
- where
T each R® is independently C;-C;; alkyl or halo- C,-Cyy alkyl, and
each of R®and RS is independently hydrogen, C;-Cy; alkyl, or halo-
Cl'Cp alkyl, :
Riisarylor hetemaryl optionally substituted by G -Cu, a]kyl halo, halo- C;-Ciz
alkyl, C;-Cy; atkoxy or cyano;
each of R® and R* is independently C;-Cy alkyl, hydroxy-Cy-Ce alkyl or C;-Cya
alkoxy-Cy~Cyz alkyl, or R® and R* together with the carbon to which they
are attached may forrm a cydic group with 3 to 6 ring atoms that optionally
includes a heteroatom selected from. N, O and S; and :
each of R, RS R/, Rfand R® is independently hydrogen or Cy-Cys alkyd, or R and !
one of B, R, R’, or R®together with the atoms to which they areattached
form ghet_emcycloamino ring with § to 7 ring atoms. } |

> Disclosed are methods for preparing, compositions comprising, and methods

for using compounds of Formula (D.

In a second aspect, there is provided a method for the preparatton ofa compound of
formula i:




N 30 2005/638847R3 (R)ul \OS I\ Bi O/ (RO) PCT/EP2004/013557
conprising the-steps of a) reactima a conpound of
formulaaBr \ OH (R) I / NHz a 5 with a conpound

of formula b O Br /Br R3 Ra ks to obtain the

conmpound of formula ¢ Br OHOBr 4 (R) HR33 Ra b)
performing the cyclization of YT conpound of formula

c to a conpound of forrruladCB \ ORg R t) HO 10

d c) reducing the conpound of 14\bF r mul %d to a conpound

of formulae Br OfR3 R (R
. Q
(R‘“)

comprising the steps of:

a) reacting a compound of formula 2

5 witha compound of formula b

to obtain the compound of formula ¢

Br
OH
Q
Br
N /u7<
(R1)m H R3 R4

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

Br
@sz
: R
' N (o]
R‘l
R g H

c) reducmg the compound of formula d to 2 compound of formula e

(R)Q: j<



VO, 70031 47 PCT/ EP2004/ 013557 2b d) reacting the .
conpogoﬁﬁf%g??gfor mulae with a corrpou%(kg of formul a fPCT/EP2004013557
(R10)~l t to obtain a conpound of rmula g Br \N O R3

1 (R) OS O (R150 5 e) reacting the conpound of

f or sachngiherom ot farrotle e oA @mpourd qifopmnuled

obtain the conpound of fornmula i wherein Rl, R3, O,
RO, R10,mand n are as defined abayeti a third
aspect, there is provided a nethodifqgr the preparation
~of a conpound of formula mgR9/~1 CN) 4 O-iRR3
(RL)mNqgl '\ m(R7 /~/ conprising the steps of a)

reacting. a conpou farmula d Br OXR3 R (R mHO
15 &ﬁ’?ﬁ%‘w&w@dﬁwﬁﬁm a j WO 2005/ 058847

PCT/ EP2003/ 013557

5 e) reacting the compound of formula g with 2 compound of formula h

9, \
RN NH
A—
h
to obtain the compound of formula i
wherein R, R?, R*, R®, R m and n are as defined above.

In a third aspect, there is provided a method for the preparation of a compound of

formula m:
9
R
®
N 4
@0 RR3
®), N
o ®YT
comprising the steps oft
a) reacting a compound of formula d
Br
o.__R:

I=
O

RY,

15 - with a compound of formulaj




2c ~)11 to obtain a conpound of formula k Br O
RS‘%E&ZGO%%S%%N O (R o). k b) reduc%}‘g t he conpounfCHER2004/013557
o a conpound of fornmula " ORR3
R* c¢) reacting the conpound of formula I
with a conmpound of formula h RNNHfi~gto obtain the
conpound of formula m wherein R, 'R3 R4, R9, R1O, m
and n are as defined above - (km n a fourth aspect,
there is provided a nethod for the preparation of a

formul a.g: i NORR3 (pors 7
(Rr% 0 ga&fb?rﬁ?IPBP ??@@@p‘% of WD 200- 5/ 058847 2d
PCT/ EP2004/ 013i 57. a) reacti ng a compound of formula g

o. _R*

(O

GOV

(Rm)n K

b} reducing the compound of formula k to a compound of forpula I

Br

®) N
RO g

©) reacting the compound of formula I with 2 compound of formula b

a9,/ M
RN NH
__/
h
to obtain the compound of formula m,
wherein R, R’ R R, R m and n are as defined above.

In a fourth aspect, there is provided a method for the preparation of a compound of

formula q: '
9
R
N
o._R'
¥
& |
O—//S
o)
q
R,

~ comprising the steps of:



8r WORKTOSss4Rs R) N i ( mOal\ Ofl (RIO)~ _with -
a compound of formulan Rs 11 Ormd5 to obtain ’é'\CT P2004/013557
compound of formula o Rs N HORA R3 (R)mMNSI \

O eREetmel) cotging e%tfmgrﬁhgg conpound of fornula o to
a conpound of formula p °N OR4li uURB N 0=O0OR

(Rf% c) dehydrogenating the corrgpund of formula pto
obtain the conmpound of formula ¢, paherein R, 1t3
R4, RO, RO mand n are as defy dj@ Inaflfth
aspect, there is provided a ¢ prepared by a
process as defined above. WR'2005/ (5“58847 2e PCT/ EP20 O

4 /013 55 7 In a sixth aspect Or kS provided a
phar maceuti cal conposition conpri fn effective
(Rw)n

 with a compound of formula n

5 to obtain a compound of formula o

®™), 2
b) dehydrating the compound of formula o to a compound of formula p

9

N
TR
O—S
O
) e Rw)

c) dehydrogenating the compound of formula p to obtain the compound of formula qs
10  wherein R1 R% R, R, R m and n are as defined above.

In a fifth aspect, there is provided a compound prepared by a process as defined above.




anmount of the conpound as defined above in adm xture

with a pharnmaceutically acceptable carrier. In a

sevent Wagpls@sgsst here i s provided the use of a

conpound of the fornula | as defined gbove for the ¥CIER2004/013557
manuf acture of a nedi canent useful for treating a

central ,nervous system di sease state in a subject. In

a ei ght f;]n a§ﬁ‘§te3p qohiere i prauided iaGghdrmioeutivig Q:OQ’FO@iOn comprising an effective
coffpamna tf cénRuddds iR hodR j08f,ined above Tor the ]
manufacture of a nedicanent - USSfUTUF $pih a pRaraseyticylly acceptable carrier.

di sorder of the gastrointestinal tract in a subject.

WO 2005/ 058847 PCT/ EP2004/ 013557 -3 The subj ect

conpoun¥sa sersatti aspdcy dieere2is Brodidel ¥ husSHASLLL

) ) X . guu%?t gthgzJ I%ormul Tasd
- ot hermdisulst i L Ubion at the 2-position TER a [ as defined above

a

benzoxazi ne ring &ySHERhutetd frsrentiiermteptralestrbiseybitm disease state in a
gr%ﬁﬁ%& affinity for 5-hydroxytryptanm ne receptors,

particularly 5-HT-6, than is found in conpounds

wherein only hydrogen is present at the 2-position of

t he benzoxazine ring system 5 Unless otherw se

st at ed, A& sspoditribere Bmnevided ek vise of hicBnpARfl dreat oeiula I as defined above
| Nabuge Rghnhil ot ' nd cl ai ms, .have the o .
definitions ﬁ?ﬁg’ﬁggﬁ{dg&‘?‘gﬁtﬁg ffﬁuﬁlls{(j’r &g petro %Ef’? E’ﬁ§aw‘”“tes““al tract in a
usél¥e4tn the specification and the appended cl ai ns,

the singular fornms "a", "an," and "the" . include

plural referents unless the context clearly dictates

ot herw se. "Agonist" refers to a conpound t hat

enhances the activity of another conpound or 10

receptor site. "Akyl" means the nonoval ent |inear or

branched saturated hydrocarbon noiety, consisting

solely of carbon and hydrogen atons, having from one

to twel ve carbon atons. "Lower alkyl' refers to an

al kyl group of one to six carbon atons. Exanples of

al kyl groups include, but are not limted to, methyl,

et hyl, propyl, isopropyl, isobutyl, 15 sec-butyl,

tert-butyl, pentyl;n-hexyl, octyl, dodecyl, and the

i ke. "Alkylene" nmeans a |inear saturated dival ent

hydr ocar bon radi cal of one to six carbon atons or a

branched saturated dival ent hydrocarbon radical of

three to six carbon atons, e.g., nethylene, ethylene,

2, 2-di et hyl et hyl ene, propyl ene, 2:methyl propyl ene,

butyl ene, pentylene, and the |ike. 20 "Akkoxy" neans a

- nmoiety of the fornula -OR wherein Ris an-alkyl

noi ety as defined herein. Exanples of al koxy noieties
i nclude, but are not limted to, nethoxy, ethoxy,

i sopropoxy, and the like. "Al koxyal kyl" means a noi ety
of the.formula Rre- wherein Ra is al koxy as defined
herein and Rb is aikylene as defined herein. Exenplary
al koxyal Ityl noieties include 25 net hoxyet hyl,

et hoxyet hyl, 2, 3-di met hoxypropyl and the |iKke.
"Antagoni st" refers to a conpound that di m nishes or
prevents the action of




. Em

anot her conpound or receptor site. "Aryl" neans a
nmonoval ent cyclic aromati c hydrocarbon noiety

o@nmsbisegy of a nono-, bi- or tricyclic aromat] I
ring. The aryl group can be optiopally Subst i t LHER04013557
30 defined herein. Exanples of aryl nvoieties include,

but ar e TROdubjektFhiy liOn [ | uhstituted phenyl, |
napht hyl , . phenantF(&i/ll : ?yﬁgécl)]!rléé%%a/% %lﬁrﬁa%ﬁk}tfl?mspoémhﬁ’f %ﬂ‘&y?f;t}t““‘m at

aé_b F §$H S}norb(?(f)taﬁ bﬁgﬁ%@nqﬁ%@wm mmﬁyﬁﬁfigﬁ :If&@lﬁ@?ﬁ greater affinity

anbp ' i I+, I € sul rLonyl ,

di henjlg A &r’gﬁw d%ﬁé%’f%béﬁ%%%agﬁn@? %‘Eﬁz’%fwﬁﬁywmpounds.
R e i e e e

’ ben ;\}_)}gy r %%%nﬁrﬁg ?Q%%h ?%%@%‘ﬁlgéltms useg ﬁ] ‘Rus Applicatién, including the -
Inék]ial fégé_'dla@_dybhsn wtmlrz ?’F dyfimivods g DEOW! 1t BOG bel fifed that, asused
t b e RO & el ) it Hoge 156, Trothnd “the”
i’ HrcBidstinggd atfergnts moless thercadiegadled R0QRY Q&%&ﬁ :

e
PCT/ ERZ20 8] 97 -4 -R2 where Ra s an allcyl ene
gr oup é‘h&drﬂé{b }%grsg 2 S?Woﬁ‘i‘R‘gﬂjﬁt sahancrs the gctiigaifanodeycompound or
10 peasentor siphenyl et hyl , .
3-(3-@{}&&50 ehen | ) - 2- mgi hyl.pentyl, and the like are :
_exanpl’es’o a&fé’&&f“@?". en Ok Pranchedsesurated hydrocarbon moiety,

monostihe sdlels af crbéresh By L6 | i LS of
5, [D0x or""g' cyclic ri % gégég})%gﬁnmry gyﬁcglﬁ‘%glgt%% %%Yq@arbon
be LSt T vﬁe%eﬁs 1978 2371 gisye, of angibe ik cabobatoms. Examples of
whigt graupe aedude bt rt HeFlmited | dentl y_hydr ox ] _
;5 al k%l iy k%%? halr)g;,én haT ool %?‘?glﬁaﬁ; %@ﬁ ffrfpi‘ﬂxs?pﬁldpﬂ, isobutyl,
RO BE R FETHURE, PgiThc-hexel ashilrdodeayl) mskthetiker wi se
speci“Aligadil LRk Bad.e doal kyl,. .
mF))' eties i :Zﬁdggm but %ﬁ%@%@gﬁg%&oﬁ/’é@%%e@ s
E&B&W or %E’@Féﬁé‘rﬁﬁw??edﬁdalﬂlme hyﬂr,oc?wh ?&rgmlmhm six catbon
, b€, Rant4_ upsat ur at.e
erl vatlg;s \%%H’?h’ie%%?kﬁ%zﬁ %‘gb%?ylrs 1 RFRRASHS, 2rigedylpropylene,
iyicme petiencaanhdedik® is aicylene and R' is

= YRl S M ol Gl B S

dhined heramir Boempletafnfkop veikine 'ﬂmﬂﬁ@(l? BEELe Wot Htfgteg fo; methoxy,

[ t _ind ntly selected fromthe
con r?@ﬂ’ﬁ%"%ﬁaﬁgﬁ?gfﬁwm and -S(0)"Rd (where n is
an i"Alleggulkfl arels 4 o ik ool wagler i 1
O R e Tt K ARy o detined

e point.of. attac nt_.of the heteroal
htteﬁﬁr‘% Eﬂﬂ?%ls Fi3s anE‘?ﬁd hrene Enemplars alhymtkybmoidiey include
25 oadthykyetio) CliRadykihbl, 2 BLdieyeel : ' -and R are
i nde e%nt Ly flyéach ot he@ﬁt@%éﬁ%@%ﬁ , al kyl,

cy doafaspRist gefers folasgrmpavalithit; diarivishastoe pravens the adftbn of

- ahGthBy 858P6ihd & KYdot oal kyl, or cycl oal kyl al kyl, and
whep . n ig 1l.or 2, PR%C%%' is alkyl, cycloal kyl,

cyd oép[l’g,qxgmk@q mongivakat cpdiclaastiontic hydweabey b Ron@éting of a
B s TR S S e
30 qgﬁq@d;e@, Pxdmypleonarprhyietistiithade, b didWel oyl 8PY e daty
substituted phenyl, naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, ézulenyl,
oxjdiphepyl, biphenyl, methylenediphenyl, amino diphenyl, diphenylsulfidy],
diphenzlsﬂfbnyi, dipﬁenyiisopropylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl,
benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,
35 benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl, ethylenédibxyphéﬁyl; and
the like, including partially hydrogenated derivatives thereof. ‘ |

"Arylalkyl" and "Aralkyl", which may be used interchangé;bly, mean a radical



hydr oxynet hyl et hyl , 3- hydr oxybutyl,
2, 3-di hydroxybutyl, 2-hydroxy-I|-nethyl propyl, 2
am noet hyl, 3-am nopropyl, 2-nmethyl sul fonylethyl,

Wana0pueEs4Tonyl met hyl , 25 ami nosul fonyl et hyl, PCT/EP2004/013557

am nosul fonyl propyl, methyl am nésul f onyl met hyl ,
nmet hyl anj nosul fonyl et hyl, net hyl agn nosul f onyl propyl
and (HER{ where Pl—lscwmlk?sétnqgwum@d@ # anpi B Eyoupfastdagned herein; c.g.,

ST P S R KRR e AR oot
regdieBorl et hyl., hydroxyproPyI -2, 3-di hydroxypropyl and
e R SRS U AR A TRRRE S, 9 pomsisingof

| Imamb~ mftaqahomgs c(:yddaﬂqrbmmthumm@y hmﬁbsﬁtw&d vath dre @anore .

HERG TrhgP EpaveobLeRy Crdperep e Bl algh s o
tmaﬂt;m,anahb,aﬁhﬂmkylarﬁ@mnm diblkyTamihe eleastbrwisdbedfically

dpticarils PyR0eCo | BB RO dkrs R T e R SR 56 chlopropy)

- r@t}@bﬁ@l \ebrcl ofing ) @ﬁlohﬂ}ﬁjll Ugtelohdpiil, aicﬁheaﬁe,riﬂcﬂu&hgpmﬂuy .
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al, | %sztgstl uted i mdazolyl, oxazolyl,
§ cIt FiyPL- i sot hi azol yI, oxadi azol yI y
t hl ad‘l elohiy Vrrﬁédn@)ﬁmméﬂi}lo?}ﬂié for:gﬁllalﬂuR”eﬂll&lenleR is alkylene and -
op a pyranyl, pyridyl, pyrrolyl,
léffﬁq?#{q"lﬁifﬁ‘?ﬂ%’l g#re”hw nol i nyl , isoquinoliuyl, WO -_
2005/ 96834 AGHERZAR0MGI 13B&T as dé:ﬁnkéﬁﬁéﬁw{vﬂérem one, two or thiree
&EY zot hi ophenyl , benzopt hlgfﬂ\{r an benzi m dazaql y
:grmefaz%qrm have yery rsRRgrhYHR gIsu @ﬁezlémeazlaﬂayﬂ}' Ytécted from the
G@ﬁ&&ﬂsﬁﬁh?éﬂ(ﬂj{a "NEWW-@QM!);{R&[I (%Qﬂéﬂ is ah sakadabid 6 0 2), with

triazolyl ri azinyl, quinoxalinyl, puriny

e rRdoFiERging thatithpding ofypttactiragmtafy hﬁtﬁyﬁﬂoﬂ radical is through a
ma?d'dnddtl%ﬁl Wh%@ﬁl@%f’ht&rogﬁ 9% g,ﬂﬁ'l ﬂﬁi@ﬂﬁﬁi 'Fryéycloa]lcylaﬂcyl R®and R°

acridi nyl artia

W@H@gﬁfrmleéﬂ}' dlearly attiey bsdlpﬁm e, 51D ayelonissly ordydloalpiallyls and

‘a tltuen{y&lg)lguoro g:g(ﬁor t %ﬂ%&&gﬁry?&%&{nm or2, R

Wdhiamdwlkﬂ medordkydalkt) angis o desfylanino eomialiylaminhj atiialkylamino.

Y o IR NI QRRR o8 D0E Ry SRLAGES MLl S0Es O
-hpreglyprdpyl, 2HECRG 1"hmmm&h}’b§1)’ﬂol2m}dﬁaﬂi cypropE, 1 |

RO, LR oy 0 S BRI, R mevtpropyl 2

mmoemlas«mm@adpﬂmmmmuﬂﬂon@eﬁryn gt @nifofyitetah

2P Bar By i B FEREtRY) BetbRes e IR fings
Irﬂﬁb?l@mﬁlﬁfsulﬂ@}}@dtﬁyl mmyla&nnédﬂieﬁylgfop‘ywhdmmle{eoat ons
het or BOGPAICR Aty BEBpt: BRI HOSK icen feis liylene s

@eﬁm&eﬁler&ar gxém laEplayaRbBalkef mbaties Dekde i&?rdxrasayr@we@d:oxypmpﬂ

i.ncl but ren mted to, optionally
‘ “@#‘V tﬁ%i]rd‘ﬁr pi per azi nyl ,

h ono F’I—I@%’.’r@a@lﬂ yﬂman@a &mnwdlc Bmc%nc%&xh,of 5to 12 ring atoms havmcr at
yrazol i din “imdazolinyl, imdazalidinyl,

i eRyPTa W@@tﬁw QP v PETHSS Tinghetsioriamsylected fom N,
O, or S, the remaining ring atoms being C, with the understanding that the attachment -

- point of the heteroaryl radical will be on an aromatic ring. The heteroary] ring may be

optonally substituted as defined herein. Examples of heteroaryl moieties include, but are
not limited to, optic naﬂy'subsﬁtuted imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl,
furanyl, pyranyl, pyridyl, Pj:n‘olyl, pyrazolyl, pyrimidyl, quinolinyl, iscquinolinyl, * -



i soxazol i dinyl, norpholinyl, thiazolidinyl,
i sot hiazolidinyl, quinuclidinyl, quinolinyl, 20
i soqui nol i nyl, ben2|n1dazolyl thladlazolylldln%lIz?)q“OIBSW
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“Treating” or “treatment” of a disease state includes:

(1)  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 disease state, but

does not yet experience or display symptoms of the disease state.
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_disease state or its clinical symptdms
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 The terms “treating”, “contacting” and “reacting” when referring to a chemical -

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

" produce the indicated and/or the desired product. It should be appreciated that the
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reaction which produces the indicated and/or the desired product may not necessazily -

resulf: dxrecﬂy from the combination of two reagents which were initially added, i.e., there
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al koxy, cyan, hydroxy R
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. wherein:
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. —C(=0)-NRRS, ~S0,-NRR", ~SR; —N(Rb) C(—O)—RC ~C(=0)-E®, or ~
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halo C[-C 12 alkyl ) '



Cl1-C12 al kyl, or G -C 2-al koxyC, -C,2 alkyl. 20 In
certain enbodi nents, R2 is hal ophenyl. In certain
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cyan, hydroxy C -Cl2 al kyl, "dPC,-Cl2 al koxy Cl-Cl2
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f or Tl eatalid. emnbbdinfenty, Yis SOz, mis 0 or 1, X is N, R is halo, C,-Cy, alkyl, halo C;-Cy, alkyl,
C,-Cy, alkoxy, cyano, hydroxy Ci-Cy, alkyl, or C,-Cy; alkoxy C,;-C), alkyl and R’ is halophenyl.
In certain embodiments, R* is aryl, preferably optionally substituted phenylor
optionally substituted naphthyl. More preferably, R%is phenyl, 2-fluorophenyl, 2-
chlorophényl, 3,4-dichlorophenyl, 4-chlorophenyl, 3-chlorophenyl, 4-methoxyphenyl,

' 3,5—dic1ﬂ05:0phe;1y1, 2,6-dichlorophenyl, 2,4-dichlorophenyl, 3-

methanesulfonylaminophenyl, 2-methanesulfonylphenyl, 2-carbamoylphenyl, 3-
methanesulfonylphenyl, 4-methanesulfonylphenyl, 3-fluorophenyl, naphthyl, 2,4-
difluorophenyl, 2-cyanophenyl, 2- chloro—é—ﬂuorophenyl Z—mefhyl—S ~fluorophenyl, or 5-
chloronaphthyl. In specific embodiments, R® phenyl or balo-sub stituted phenyl. More
preferably, R%is phenyl, or halophenyl such 2-halophenyl, 3-halophenyl or 4-halophenyl.
In specific embodiments, R? may be 2~ch10ro—subst1mted phenyl or 2~ﬂuoro-subsi1tuted
phenyl. )

In certain embodiments, R*and R*are Cl-Cu alkyl. In still other embod1ments R and R*
tOgether with the carbon to which they are attached may formft cychc group with 3 to 6
ring atoms that optionally includes a heteroatom selected from N, O and S." In specific
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In certain enbodi nents of the conmpounds of fornula Il
R10 is halo. In certain enbodi nents of the conpounds

WOR0EHPTa 11 n is 0 or 1 and RLO is hal o. BF004/013557

the representative Conpounds ofilForrmula | are shovvn in

Table 1 bel oy, tpgether vvltg mel t,i ng _point or

§B’é’@f1¥na?ﬁfﬁnRe@Lﬂ Rrarg giethyhioa R REAR fegepur i the earb@n to which they
SOL). c e salts unless

%%daltt%%ed S?Eerwggggabm Fﬁbl’%&%ﬁd tructure Name MpC or

MrH Imcaqtain embxpd(c@enﬁ;f g@mpomiszcefrf@mhla O yre mprespefifipaly-of the

@or%ﬁ E{get hyl - 8- pi perazi n-1-yl - 3, 4-di hydro- 227.1C

CH3 2 enzol 1, 4] oaazi neN O=0 J-1F WD 2005/ 058847 - -

PCT/ EP2004/ 013557 -12 #°Structure Nanme MC or :

MtH N H 2 (N 4-(3-Flupro-benzenesul fonyl)-2, 2-

>300C / o CH3 dinet hyEN i perazin-1-y1-3,4-di hydro \

I ( OH 2H benzo[1, 4] oxjazing (dec.) N OOSF HN 1 3
(N 4-(4-Fl uoro- benzenes onyl)-2,2- 184- 0 CH3

«di met hyl - 8- pi perazi n-1-yl - 3, 4-diglydro 193 C CH

2H benzo[ 1, 4] oxazi ne k S j/\le_\

wherein:
~ nisfrom0to 5; preferably n is from 0 to 2;

each R'is independently C,-C,, alkyl, halo, halo CV,-CIZ alkyl, alkoxy‘or cyano; aﬁd
m, RY, R, R* and R’ are as defined herein. -

In certain embodiments of the compounds of formula Inis0orl.

In certain embodiments of the compounds of formula I R* is halo,

In certain embodiments of the compounds of formula Il nis 0 or 1 and RY is halo.

- Some of the represen‘tati;fe Compounds of Formula I are shown in Table 1 below,

- together with melting point or mass spectrum molecular ion data. Melting points are for

the correspondmg hydrochloride salts unless indicated otherwise.

Table 1.
# ~ Structure ' Name Mp°Cor
| ' M+H
1 [ j 4-(2-Fluoro-benzenesulfonyl)-2,2- ' 222.9-

o Ff - dimethyl-8-piperazin-1-y1-3,4-dihydro- 227.1°C
j—CHE' 2H-benzo(1,4]oxazine . .
F ' o :




widtusmser

2 2 di met hyl -

Fr= V- nzal A1

-8-piperazin-1-y|
2H benzo[ 1, 4] oxazine N O'|
0- 4- (2 fl uoro- benzenegglfonyl)
8- pi perazi n-1-yl

OF H4 (NN D 4-(3-Chl oro-benzenesul fonyl) -2, 2-
233.2- 0 CH3 di net hyl

- 3, 4-di hydr o-

4- 265.8

21 Ae I\ 20

262%?4/@32%13557 ,

/I O EQQ/]I
\SAS Ay o

dihydro-2H-benzo[1,4]oxazine

2Ll he A1 r\l:
U 1T UUIILUL Ly "rJ \J/\ XZ 1 UTUI7 -
3@#/EP2004HD&355€ 13 # Structure Nadéuhbc or MrH H{Mp°Cor| .-
: CN 4-(4-Chl oro-benzenesul fonyl)-2,2- 273.0-, O MaH
inethyl 8- plpera2|1 1- yI 3, 4- dihydro- 277.1C  CH3
nzgi-4foxazine S OC—H-(i\
u?i&if (3 quoro bewzenesulfonyl)- 197-
4-(3-Fluoro-benzenesulforyl)-2,2- "I >300°C
ot dimethyl-8-piperazin-1-y1-3 4-dihydro- | _
j<CH3 2H-benzo{1,4]oxazine (dec‘)
N .
i
.. 0=$ F
o
H
N
[N:] 4-(4—F1uor0¥benzenesulfonyl)—2,2— 184~
o. CH, dimethyl-8-piperazin-1-yl-3,4-dihydro- .
TCHs 1 2H-benzo[1,4]oxazine 123°C
T_ | |
O.:_;/S
AP
F
H
N
(Nj ' 4-(3-Chloro-benzenesulfonyl)-2,2- "} 233.2-
o | CH, dimethyl-8-piperazin-1-y1-3,4-dihydro- 235°C
jéCHs 2H-benzo[1,4]oxazine
? ,
O=
//S\@Cl
O
- H
N
[Nj 6-'}?11.101‘0—4—(2-ﬂuor0—benzenesﬂfonyl)'— 262.3- |
2,2-dimethyl-8-piperazin-1-yl-3,4- 265.8°C




O CH3 2, 2-di net hyl
CH3 di hydr o- 2H benzo[ 1, 4] oxazi ne

- 8- pi perazi n-1-yl

-3,4- 198.2 C \N

F/ Ol F OH8

CND N 6-Fl uoro-4 (4-fluorobenzenesul fony)1l -2>2- 20
azin-1- 1yl 3,4-di hydroPCTiﬁ??O%m@}””

WO P

i met hyl - 8- pi per

2H benzo[ 1, 4] oxazine F

- RPEH-EP2004/ 013557
1 9 4-Benzenesul fonyl - 6-fl uor.o- 2, &adinet hyl -

@

CNB

-14

/ N a/3-0 F W 2005/ 058847

t Structure Nanme MiC or

MtH  H_

CH3 8- pi perazin-1-yl

259. 6
-3, 4-di hydro-2H .264.2C CH3

>} Mp°C or

M+H

behz:[l 4] oxazine F N "Il o HNI 10 ON o
:'(2 et ||y| 8 : pe{'q-'i' A1 y1 2 3 19D 6- Q.. H3 .. .-
di hydr enzo[ 1, 41 oxazi nje-4-sul fonyl)- 192.2C - CH3

_benz tr|Ie Os HN _ :

6 | 4-(4-Chloro-benzenesulfonyl)-2,2- 273.0-
dimethyl-8-piperazin-1-y1-3,4-dihydro- 277.1°C
2H—beﬁzo[1,4]oxazine

H
B
7 [-N : 6-Fluoro-4-(3-fluoro-benzenesulfonyl)- 1 S7-
' o. FHs 2,2—dimeﬂ1y1~8—piperazjn-1—y1—3,4— 198.2°C
) j/\CHa dihydro-2H-benzo[1,4)oxazine ’
] |
o—ﬁ?UF
9]
H
)
8 N 6-Fluoro-4-(4-fluorobenzenesulfonyl)-2,2- | 204.7- -

dimethyl-8-piperazin-1 -y1-3,4- chhydro«
2H-benzo[l.4]oxazine

210.3°C |-




11 N 3-(2, 2-D net hyl - 8- pi perazin-1-yl-2,3- 189.0- o
CH3 di hydro-benzo [1, 4] oxazine-4-sulfonyl)- 194.9C /
CH3 benzonitrile N O H 12 N -
WQ2538@sul f onyl - 2, 2-di met hyl - 8- 213.6- o CHET/EP2004/013557
pi perazin-1-y1-3, 4-di hydr o- 2H" ?45.0C PH3
enzo[1,4]oxazine N . QAS O/ WD 2005/058847

PGT/[EP2004/Q1355Z 15 #[Structure Namead®C or MH H|Mp°Cor
N 123 N 4-(2-Fl uoro-benzenesul fonyl)-2, 2-spiro- 194. 8 | M-rH
O cycl obut an- 8- pi perazi f- 1-yl - 3, 4-di hydro- 207.6C
b enzoll. 4loxazine [N Cz'S—F/ H NI 14 CND--
A- (3 F uoHo- benzenesul f nyl ) -2, 2-spiro- 200.1- O.
cycl obuﬁn- - pi perazi n-1-yl - 3, 4-di hydro- 206.1C , |
2§+ bgn_z []'\'-l’ 4] oxazine %ﬂ\cl.n(z)eoﬁ%suﬁfon%—glﬂu'(\)lro—z,}dimethyl— 1 259.6-
' o. s 8-piperazin-1-y1-3,4-dihydro-2H- 264.2°C
CH, benzo[1,4]oxazine h
F i
T
0
H s
| 10 [Nj | 2-(2,2-Dimethyl-8-piperazin-1-yl-2,3- 190.6- |
0. CH, - dihydro-benzo{1,4] oxazine-4-sulfonyl)- 192.2°C
7 jiCHs benzonitrile I
N
oS3 | |
0
N
H
N
11 [Nj 3-(2,2-Dimethyl-8-piperazin-1-y1-2,3- 189.0-
o dihydro-benzo[1,4] oxazine-4-sulfonyl)- 194.9°C | ¢
O TCHe' benzonitrile '
N . .
Osg AN
o7 \©/
H
N
12 (Nj S 4—Benzénesulfo.nyl-z,z—dimeﬂlylu8— | 213.6- |
oSt piperazin-1-yl-3,4-dihydro-2H- 215.0°C
jégHa ‘benzo[1,4]oxazine '
N ' o .
O:__:\IS
O/ @




15 CNJ 4-(2-Chl oro-benzenesul fonyl)-2,2-spiro- 191.7 0

cydobut an- 8- pi perazi n-1-yl -3, 4-di hydro- 194. 3C

2H benzo[ 1,4]oxazine O N ;S d 0 WO 2005/058847
wOCTsER#004/ 013557 -16 # Structure Nanme MpC ACT/HRRAP4/0ESS7

16 N 4-Benzenesul fonyl -2, 2, 6- tribret hyl - 8- 262.9- N CH3

pi perazi n-1-yl - 3, 4-di hydro 2H 264.6C CH3

bez[14oa2|neH3CN OIS OH 1 ‘ - o
“4-T3LF uorog%B%Cﬁlzlréenesulfcnyl)-2, 2, 6- 2%% 3- N O CHs Mp C or

frinet hyl - 8- pi perazi nyl -lyl - 3, 4-di-hydro 255.8C CH3 M+H
2H benzo[ 1, 4] oxazine HBC N QG s\_~F 0. HN 18 CND _

4- (2t F tirbro benzenesul fqnyl)-2,2,6- 274.6- 0 CH3

tringt 8- pi perazi n-1-lyl - 3, 4-di hydro- 276.2C -CH 3
PH- b o[} 4]oxa2|ne I+ H3C/ NF O-S0 D
13 4-(2-Fluoro-benzenesulfonyl)-2,2-spiro- | 194.8-

cyclobutén~8—piperazin—1—y1—3,4—'dihydro— 207.6°C

jO " | 2H-benzo[1,4]oxazine
. _

O:;é
!
F
H
N
| [N:' | 4-(3-Fluoro-benzenesulfonyl)-2,2-spiro-" | 200.1-
‘ Ou _ cydobutan-8-piperazin-1-yl-3,4-dihydvo- | 206.1°C
jO : -2H-benzo[1,4] oxazine
| - |
O=g. _~_F |
o O/
-
N
15 [Nj l 4-(2- ChIoro-benzej:lesulfonyi) 2,2-spiro- | 191.7-
o cyclobutan- -piperazin-1-yl-3,4- dlhydro— 194.3°C
, 2H-benzo{1,4] oxazine




WD 2005/ 058847 PCT/ EP2004/ 013557
MoC or

M-H H N11 19

CN

(4- Benzenesul fonyl -2, 2-di net hyl -8- 419 0 CH3

-17 # Structure Name

WO REs/0a881 M- 1- y| - 3, 4- di hydro-2H (MH) CH3 PCT/EP2004/013557
benzo[ 1, 4] oxazi n-6-yl)-nmethardb- NOHO S~ 0 HMN
20 CN) 2, 2-Dmmet hyl - 8- pi perazin-1-y1-4- 389 0 CH3 7
(pyfidine-3-sul fonyl) -3, 4-di hydro-2 H (CH3 MpCoril
b*gnzo[ 1, 4] Sxidie TN OAS N 0 Anof hgﬁa%gect of the |MPC°
prekent invention proviides a conposition conprising a M+H
therapeutically effectiive anpunt of a conpound of
orfrula (lg and a pharngaceutically acceptable
carrier. Et anot her |aspect of the present invention _
proyi des; a nethod for treating a di sease ate in
a6sbj ect~gonpri si ng aciﬁ%@?@Pﬁ%@%@'@“@ﬁﬁl}Yz‘%t a |2629-
therapeuti tall y .creff egiiegrianoprs -dfhydregmpound of 264.6°C
forpul a Prefer abl y h (1 sease state conprises -
psyEhose hi zpphiten Q,‘mﬁﬁﬁi ioﬁéﬁeessi ons,
neuf Q| & di-sor ders,; nenory di sorders, attention
defjcrt disaorder, Parkijnson's disease, anyotrophic
| at eral scl &G8ts ™A zHeimer's 10 disease and
Huntington's 4isp $till another aspect of the
present invention~provijdes a nethod for treating a
di sprder of the gastroijntestinal tract in a subject
comprisingiadmnistering to the subject a
t herapeugi'cal |y effectijve anount of a conpound of
forfula |(1).; Anot her agpect of the present invention
avoyi des thod for pre@uBiuagp-henzesesslfapBimd-Gf 253.3-
for ' trimethyl-8-piperaziny1-yi-3,4-dihydro~ 255.8°C
2H-benzo[1,4)oxazine =
“H
N
18 ENj 4-(2-Fluoro-benzenesulfonyl)-2,2,6- 1274.6-

‘trimethyl-8-pip éram—l—y1—3,4—djhydro~
2H-benzo[1,4]oxazine

12762°C

L e,



WO 2005/ 058847 PCT/ EP2004/ 013557 -18 In an

enbodi nent, specific conpounds of fornula I, hereafter

desi gnated as conpounds of formula is R CI\U Ca
WQ R0 /%?ﬁgﬁ NS O 1010 nmaybe prepared accor di ngP93mé’2094/013°’7

met hod conprising the steps of 17-5 a) reacting a

~compound of farmula a Br OH (R) mrNH2 with a : .
cq;rrpound ofstf@himal a b J Br Br R3 R. 4Jath® oObtain the Mp°Cor |
conpound of formula ¢ CH 1" Nx /Br (R)mMHR3 Ra 1( LT
b) perform ng the cycli Fati on of the compound of - . M+
ormqula ¢ to-a conpoundlof formila-d—Br - OR (RWwd HO
C) reducrﬁ the conpound of fornula d to a corrpound of
f or nul ar’e %)2005/ 05884 PCT/ EP2004/ 013557 -19 Br-

119 N - | (4-Benzenesulfonyl-2,2-dimethyl-8- . 419
o s piperazin-1-yl-3,4-dihydro-2H- (M+H)
CH, benzo[1,4] oxazin-6-y1)-methanol
)
OH 0=8. :
120 [ j | 2,2-Dimethyl-8-piperazin-1-yi-4- 389
o. ,CH, - (pyridine-3- ~sulfonyl)-3 4—d1hydro 2H- (M+H)
CHa 'benzo[l 4loxazine
*i‘
O
=3
X3
d’/ ' N
e

Another aspect of the present invention provides a composition comprising 2
therapeutically effective amount of a compound of formula (I) and a pharmaceutically
acceptable carrier. | | '

5 Yet anb_ther aspect of the present invention provides a method for treating a CNS
disease state in a subject comprising administering to the subject a therapeutically .
effective amount of a compound of formula (I). Preferably, the disease state comprises
psychoses, scﬁizophrenia, manic'd'epressions, neurological disorders, memory disorders,
attention deficit disorder, Parkinson’s chsease am}rotrophlc lateral sclerosis, Alzhelmer 3

10 disease and Huntington’s chsease

Still another aspect of the present invention provides a method for treatmg a
disorder of the gastromtestmal tract in a subject comprlsmg administering to the subject
a therapeutically effective amount of 2 compound of formula (.

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

15 | compound of formula (I).



R \ O-R3 (R) 0 mHe d) reacting the conpound of
formula e with a conmpound of formula f \ SQ2C [/ f
(R) to obtain a compound of forrmula g Br \ 0s /

wdRodo@sH ry | \ O (RLOn / 5 . e) reacting PGE/EP2004/013557

10

conpound of formula g with a cogpound of formula h RN
NH h - to obtain the conpound of fornula i wherein R,

R3, R afSub&ERem, apeetifit @ne>oasdeef foﬂlﬁdlaﬁﬁh@ia:{f&b@l‘%ﬁgnaték&é .

I n anot her. _enbodj nent speC|f| c conmpounds of fornula
PompQRsof EMFRT gnat ed as conpounds of formula m Rs

~CG\ND RQ. OR (R.)mt maybe. pllr?epared accordl ng to a

nmet hod conprising the steps 15 a) reacting a

-conpound of formula d WO 2 8%0 8847 PCT/ EP2004/ 013557

-20 Br OR3 JR

o

i
= (Rm)n

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

a) reacting a compound of formula a

Br
oH

w

 witha compound of formula b

to obtain the compound of formula ¢ -

- Br
OH
Q
Br
(R1)m . H ]? =

b) performing the cyclization of the corpound of formula ¢ to a compound of formula d

Br : 7
@ffa
. . TR
"/ N @]
R g H . .

c) reducing _thelcompound of formuladtoa Compound of formula e

A
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- of formula m wherein R, R3

OH with a conpound of formula j Br (Rto)n 1 to
obtain a conpound of formula k Br OR R (RR)mNO
(Rto)n k b) reducing the conpound of fornula k to a

weonopoissd of formula | Br 4 OR3 (R1)m/ N (PRIGP2¢)013557

reacting the conmpound of formilla-1 with a conpound of
formula h { RON--\NH V h . 10 to obtain the conpound
Br R4, R9 R10, m and n are

as defined herei nabove In sti her enbodi nent ,
speci fic conmpounds of for , ‘eaf t er deS|gnated
as conpounds of formula q:, Y&2Qe5/ 058847 -

PCT/ EP2004/ 013557 -21 R&NN 0 R4 (R N3 (R), my
be prepared according to a nethod conprising the steps
@) readfing 8RGbhPuadof fpatinde afth hebapband oBforRla fRR3

, Z: .50,Cl
f
(R,

to obtain a compo’und of formula g

_ Ojf;a
1 ; i N
R o “é
(&)
R

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

g b
RN NH
S
_ : h
to obtain the compound of formula i
wherein R, B, R% R?, R, m and n are as defined hereinabove.

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

o |
OjLRRa

R

m

: m RY

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

2) reacting a :coﬁlpound of formula d



(R O(Rto) 5 with a compound of formulan R n O -
to obtain a conpound of formula o Rs HOO RQ R
(RI). 0--~s (Rio) 2 b) dehydrating the conmpound of

wé 00030Es84D to a conpound of fornulla p WO 2005 PEFEPAG04/013557
PCT/ EP2004/ 013557 -22 R9 N OetR4 R3 NP (RO c¢)
dehydrogenati ng the conpound of fornmula p to obtain
the compound of fornula q, ®herein Rl, R3, R4, RO,
R10, mand n are as defined herepnajpdve. The '
illustrative synthetic readtidn s mes shown and
descri bed bel ow further 5% e these net hods.
The starting materials atr, reaants used in preparing
t hese conpounds generally ar% ei ther avail able from

- CQ rci-al suppliers, such as Al drich Chem cal Co., or
&t a'?ﬂ%@&gg PHEt hods known to those skilled in the
art follow ng procedures set forth in references such

as Fieser and Fieser's Reag Br Organi ¢ Synt hesi s;
Wley & Sons: New 1o York, Vol unes 1-15; Rodd's
Chem stry of Carbon Conpogaffer iEI sevier Science

Publ i shers, 1989, Vol unes 1- "5 and Suppl enent al s; and
gmca Rrﬁﬁouﬁosff?r\%ﬁﬂ( & Sons: New York, 1991,

OW ng synthetic reaction schenes |

umres” 1-
are merely illustrative ofgsonme methods by which the
conmpounds of the pr esent n%enbl orh.;can be

| GO
: (RTD)H K

b) reducing the compound of formula k toa compound of formula 1

®' )Q T
(R:@

n

© ¢) reacting the oompound of formula 1 with a compound of formula h
R°N Nﬁ
N/
f

to obtam the compound of fo rmula m,

o herem RYL R, R4 R, R¥m and n are as defined hereinabove

In still another embodiment, specific compounds of formula I, hereafter desig;ia_ted |

as compounds of formula g:



synt hesi zed, and various nodifications to these
synthetic reaction schenes can be nade 15 and wi Il be
suggested to one skilled in the art having referred to

W es/dissel osure contained in this Applicati o®CITEPE004/013557
starting materials and the intenrnedi ates of the
synthetic reaction schemes can be isolated and
purified if desired using cgnhventional techniques,
including but not limted o, filtration,
distillation, crystallizatfion, chromatography, and the
i ke. Such 20 material s. canbe characterized using
conventi onal - neans, including o ;%aﬂcal constants and

ed

- spectral data. Unless spe @°the contrary, the
" reactions described hereinp rably are conducted
under an inert atnospher@*hpyaénn heric pressure at a
reaction tenperature range qg about -78 Cto
about 150 C, nore preferablgy out 0 C to about
25 125 C, and nost preferably a@ﬁqconvenrently at
about room (or anbient) tenperature e.g., about 20
%gf?arﬁ &%b%g%'%%ﬂh%ﬁ% %E@m%)fﬁgﬁgﬁ 'd% procedure
usable to prepare specr ounds of” fornmul a (I)
g% é§h n are as defined herein. WO
2005/0 847 /EP2004/O 3557 -23 Br Br Br 00 OR
aNsw:L~&ep2~3finll&ralORBrR
‘Al kylation / NBr Cyclizatiod / AN Oﬁﬁedu (R7)ma NH2 R
b (Rt)ymo ff Ra R4 (R1l) d Br 4 BB 0O R3O0

R3 Step 51 Step 4 R1 / fon / N N
Sul fonylation (RI)m N s ® (Rl)mH e S02C 0=11
RN-j \HOQ / f fl (RLl)~ 'g ) (Rt)n

R

with a compound of formula n

to obtaina compound of formula o

R
1
N
HO oL R
Jw
GOV
. O%ﬁ
0
R, 2

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



SCHEME A In step | of Scheme A, an ortho am nophenol a
is Nalkylated by reaction with acid halide b_to
af ford benzam de conpound c. This reaction may be

waansoadsout in dry polar - 5 aprotic sol vent ®CIERIMEHA3SST

10

tenperatures in the presence ob2an am ne base. Acid

hal i de b may conprise, for exanple, 2-brono-2-nethyl
propi onyl brom de (providinpg R3 and R4 each as

met hyl ), 2-brono-2-(2-hydrdgxyethyl)-butyroyl brom de
(providing R3 and R4 each a3 2-hydroxyethyl),

2- br ono- 2- ( 2- met hoxyet hyl J>pft opi onyl brom de

(providing R3 as 2-nmethoxyet hwyl rtnd R4 as nethyl),

1- br ono- cycl obut anecar bon rofigfe (providing lo R3

and R4 which together wt shared carbon forma
cycl obutyl ring), and the Ii he brom ne groups on
acid halide b nay be repl aceq) Wi hl oro or ot her

| eaving groups in many instance n step 2,

benzani i de conpound c undergqesa@qcycllzatlon to form
benzoxazi none conpound d. This cycllzatlon may be

f h&ﬁ?%eﬁ%’m%%ﬁ% lcgrg BENE 8Pt H8 uEPRUMN €hd ddniftRind s formula g,
51 & Eesuch as potassium car bonat e
wihelein ROy RABAR .00 ayel wenstas dowend iestigabovehe

benzgxa NE G eﬂ%eﬁ;ﬁxﬁﬂaﬂher
31 o T FispR-FsCRERRHD el oeRe Shohh, SEUAERIb bR SRt
Aitustratel theseenethmds. exanpl e, reduci ng agents such as

b b .
Rg:] :3%{5 ?’%F(té‘%f rﬁ%‘%ﬁ%@ Inﬁcg %eaggntts E{%& %&@é@ﬂg }&Fé;]é’%%gﬁbﬁﬁis generally
henadeazialeble fonrermgmercia sspplfeon yhdtds didn dechdpinalifp., or are

treat nt wt s | f op hal4 d
HISHE Yoﬁ‘fﬁ‘ihogﬁﬁi%%? se slﬁj]etgli 181, zfﬂ(:) 1%1/1{) gﬁb?eélgﬁslsgtnforth in
QffesheR sdch AEBIEer @z&SF;]eMer e&tfeegdnafon ﬁ)damqﬁylngheszadeﬁr & Sons: New

-Sf(%lél\(/ igt} dl L 1??%(?4%56&?&%%% ﬁ@uﬁ%f n nﬁ%g gs, lﬁ&%%r Science
'P%Bhﬁfe@éj 1@89 Wﬁllﬁﬁ&&f yhnd Supplememylls atl @rganeﬁeg@tms anIey & Sons:

ﬁﬂ%}qqﬁég Sul {/plglﬁmesglAq gli.‘,‘ﬂﬁefslécp]t hi.en gtLl’Q rfeg{%{]) s':hei(mes awj:nerely

%ﬁ)&ﬁl&ﬁ@@@f‘%n{o A éthB2OBAVRIER Bisy comﬁfﬂmld@ ofthe @r&entanvenﬁon can be
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am nation reaction is. carried,out erein_ar

whosest el rioss mockigEbO A s SR e DESBAE (o e made
tmﬁﬁ [ F%@ﬁ&?tooéne%kﬂl%ﬂ haeeln E@ﬁr? fdrred nel e disdhosure contained
ar SO nt conditions, to afford a piperazinyl

‘ anﬁMsﬂprﬁypﬂbenzova|ne i:.The compound i is a
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c d”pmﬂ%qtag{m RLAHB aalkhd ﬁtéﬁﬁe@[a@éﬁﬁﬂlé/ﬂyhfhehh eeaction schemes can

i nve erein Xis 5 N,

aptisafated myd Blm;@qd if é@sggd ypp@gypnve@ﬁén%ec’hﬂglueﬁmgﬂén@ut not
| Wi 2V £OERon, SRR z dcdrstﬂﬁzmahgd&eewgt@ | 3hBthe like. Such

ou o) , descr.ibed above
Imﬁfeadee@ hdamcReizeg usipg ﬁ@gﬁ@ﬁttog@:ne}gp@%@ Bﬁ physical constants
Hfrtﬁgk qple protection strategies maybe used to
ﬁ% corresponding ring nitrogen_of plpera2|qﬁ
i , ar@iess specified to the contrary, the reactions described herein preferably are

conducted under an inert atmosphere at atmospheric pressure at a reactlon temperature
range of from about -78 °C to about 150 °C, more preferably .from about 0 °C to about

125 °C, and most preferably and conveniently at about room (or ambient) temperature,

e.g., about 20 °C.
Scheme A below illustrates one synthetic procedure usable to prepare specific

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



deprotection to renove this BOC or other protecting
group maybe carried out in step 5 to follow ng the
am nation reaction. Many variations on the above

whhRSRSM £ are possible and will suggest thenselVERIGHMI3557
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those skilled in the art upon.pgview of this

di scl osure. One such variation, shown in Schene B,

maybg used to provide corrpounggls of formula (1) whgrein

Y isj- -|r¢stead of -S2- .11y Br. Br 2CNR4NO4 R

'S %ﬁr\ $St “®Step ) '

Be ti.oﬁf( QaRedoet | 64 AR i ioclizgnn R
4/ TR 8z | ~~ (R ohrh/m ~RHgs" @5 k SCHEME

step 12 of Schen% B, benzoxazi néne d (prepared as 4

descri bed above in Scheme A), undergoes. an s

N- benzyl ation by reaction with benzyl bromde j, to :

afford N-benzyl benzoxazi none conpound k. N-benzyl [ j

benzoxazi none conpound k may then be 20 reduced in

step 2 to provide an N benzyl bgnzoxazine 1. N benzyl
benzoxazine 1 may then in turp n& am naektd:;ﬂ:n by AN
rea pi pe¥tezt ng h (s @ i nj Scheme” AT T o™ '

®)

o

aro

azi enzy! réxanine m Whi'c a N
n Nof Lfor Q\rﬁomf’si? e 'g?"n o)é%; S Y i8N Chigr . "SS5S

c

ms opti ofial | y § stituted phenyd, R5, R6-/ R7 i
and Rs are hydroggQ Wiere RO ifs 2% a suitable TRY
protection/ dep&Roﬁnectl on strategy 25 utilized :

during the am nation react |SO]HMEmot ed above. Anot her

variation on the proced eof “ ith acid
Schera step Lipdy ggirrefgéoeno HREFRAEP qgésggoﬁjgngQdH;reac on with ac

%ﬂﬁﬁyt_ﬁ) &fkdr dmﬁiaﬁhlﬂe KbropGirhd dSlSTlﬁaﬁhaoﬂioﬂ\mgLV\be carried out in dry polar
005/ 058847 PCT/ EP2004/ 8

H@r@tq:agp Ivent sigedy ce@gergegﬁt%l%ssgg élbe érgse?ge ﬁ';;f agathnun% %I[:w O AR halide b

Yoo ot %ﬂﬁé)z—ﬁf%ydhahﬂqrtoﬁxﬁhﬁ Broxmde (prowdmg R*and R*
eacli gsgmet?lgrll),o n~b1l-:zo)nr10 2- 8—]1Yd\IOXYEthYB butyroyl nggm:lde Yprow(au{g[ ® and R*
each as 2-hydroxyethyl), 2-bromo-2-(2- methoxyethyl)- propmnyl bromide (providing R’
as 2-methoxyethyl and R* as methyl), 1-bromo-cyclobutanecarbonyl bromide (providing
R3 and R* which together with their shared carbon form a cyclobutyl ring), and the like.
The bromine groups on acid halide b may be feplaced with chlor_o or other leaving
groups in many instances. | : '

Tn step 2, bemzariide compound ¢ undergoes a cyclization to form benzoxazinone
compound d. This cyclization may be achieved by heating benzamide _compoun@ cin the
presence of mild base such as potassium carbonate under polar aprotic solvent
condifions.

The benzoxazinone compound d of step 2 is reduced in step 3 to afford
benzoxazine . The reduction of step 4 may utilize, for example, reducing agents such as
borane or borane complexes, sodmm cyanoborohydnde, Raney mclcel/hydrazme or the
like. _

- Instep 4, benzoxazine e undergoes a sulfonyla.ﬁon reaction b}r treatment with aryl

sulfonyl halide fto yleld arylsulfonyl benzoxazine g. The sulfony]aﬂon reaction of step 4

" 'may be easily effected under polar aprotic solvent conditions in the presence of an amine

base. The aryl sulfonyl halide £, it should be noted may be repla.ced by heteroaryl

sulfonyl chlorides such as pyridine sulfonyl chlorides, thiene sulfonyl chlorides, furan
sulfonyl chlorides, or th_e like. :
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SCHEME C Instep 1 of Schene C, aryl sul fonyl
benzoxazi ne g (prepared as descri bed above in step 4

wobooSoksae A) is treated with an al kyl |ithi umpoyacyen4/013557 -

such n-butyl -l'ithiumunder 5_aphydrous pol ar aproti c
conditions and dry ice/acetone tenperature,

gene 1?{5;% %eéui érﬁirﬁhsﬁ réa@ﬁ&{ g%@ﬂrpeﬁ%ue %Ereﬁ%ﬁlf&f&?ﬁ&iz@xazine gis

roup nﬁoun gis rep aced

ation and provi et erocycl yl - substituted

i G pELREeS |a§aﬂ4¢élﬁnd:a’%a@ét pydernon-
;38@9 F@Q@&oﬁ&h&%né’“t& fooxjag. e{ﬁ%&%ﬁiﬁ&l‘ a?yll‘(ﬁfo AP Rz 42,2k b e’?ﬁe

amyxpsuhcﬁ msyal cob@mtod af fommudn, (Imcmn@dglﬁl the ikeentipe wherein X is-

?\?Xf Bis of)ﬁgnaﬁg%ﬁ'@t Euted 118’37? RATR d@ng am R@F}Wﬂ ?Iogen
or ater ive yrroniaif or azepi none 3
\ﬁhnqimmde is momnpeuﬁaiﬁlm canmoba@ o&foriWr @) Reesizsbed above.

- hyd i .
p?/otr Zlg 'tltf%aﬁ"'%%{:‘?( etr(é el‘g:}w&)ggré Bgigdg grqt%&lg?l\é)?% l%er ts%lgable protection

efxmgleﬂmaybe agerto tpfomﬂtthdf apyspoedikgtiop mtrqge:a npiperazine i, and

| A go b gfﬁ:l%.PB ?,F«%B(gvl' t}%& %‘;ﬂ% Qﬁel?{%%t g_Bg g%%lp i bsgljlédu&ﬁqn step 5
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vvher i X ks ClglteYIS FéndRzls é@aﬂys'ceps

ﬁﬁlo@xﬁﬂgﬂféaﬂnnsmmsﬁeacttwned aryl sul fonyl benzoxa2| ne ois

dehydr at ed . 15 t ment th mld.
t he # V&ﬁ[a 8 VFH)@OW 36‘6 ?8?8&)? EH%H @ﬁf%gﬂestdﬂaemsdves to
sk bidllby inhs ﬁtbﬂp@h e6kiev Bf €@y disdddupirting st ariddonsshown in

gmg}?@e uspﬁ (gglg)%{c@ COB%BE%@H%I%?]&@ %elpgee CH;— instead

bBydwgenated to provide substituted benzoxa2| ne

conmpound q. -This reacti on maybe achi eved vi a .
hydrogenation using a 20 platinumor palladium R

catal yst- under mld ethanolic conditions. The T ENj
benzgxazi ne conpound - gri s- a conpound of . ornuka (1)

N

‘;«;ﬁwé@ h R ??2

1 i rﬁgﬂjéhon CIE Amma jon 1
mceqdt aryl sy y(l “benz\g@ne g, to affo R
conpounds of nul a(l 2 erein Xis CH, ' ‘\U
-CH2-, and@R2"T's; opt i onal |y B8bst i t ut ed pheRBl. 1, Mre m gop,
specific detail s for produ ounds of Fornula I
are described in the Exan&:—u MEBt i on bel ow. The ‘

conpmsl 13&3&&&@@&%&@@(@%@@& &é;’(%efs&Ibeﬂ&Bo@d’mScheme

nor e Irox r an) ne rece cludln

4) I-‘FFQier@ez 8 eswﬁgzon ¥ F4pSio W#ﬁéenw ogHA? bilo sffqurﬁ%“-bemﬂ
k;

Egtgl R y%&aﬂ&nww BB 8l BERIH BB oIS L RS BEbe

. reduced iri step 2 to provide an N-benzyl benzoxazine l. N-benzyl benzoxazme 1 may

‘then in turn undergo amination by reaction with piperazine h (shown in Scheme A) to

provide piperaiiuyl benzyl benzoxazine m; which is a compound of formula (I) wherein
Xis N, Y is -CHp-, R* is optionally substituted phenyl, and R5, R%, R7 and R® are

_ hydrogen Where R is hydrogen, a suitable protection/deprotection strategy may be

utilized during the amination reaction as noted above.

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

" to prepared compounds of formula () Wh_eféin X is CH instead of N.
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10

15

' er ;(4ADD WI t H 3
coﬁ iC
@ ren| é‘ky""‘ﬁ‘i‘?d %

psychoses, epil epsy, obsessi vezgpon‘pul sive disorders,
nmood di sorders, mgraine, Al zheiner's disease
(enhancenent of coghitive nmenory), .sl eepr’di sorders,
feeding 5 disorders sugh as anorexia, b i mia and

~ obesity, panic-attack akat hi sira, att nt| on deficit

hypg; activity disorde ADHD), attenti onydef | cjt
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&ﬂnt@cﬁﬁaﬂ?suﬂsﬁt@e@gh@il conpounds of the present

el cla Srnocg\fitllrle 0 Scher%rerz]é] {n%%r also ge used w1th N-benzyl benzoxazmone

compoundk in place of arylsulfonyl benzoxazine g, to afford compounds of formula (I)

- wherein Xis CH, Y is —CHy-, and R”is optionally substituted phenyl. .
More specific details for 1,;):coduc1ncr Compounds of Formula I are descnbed inthe

Examples section below
The compounds of the invention have affinity for one or more 5 A
hydroxytryptamine receptors, including 5-HT1, 5-HT2, 5~ HT3, 5-HT4, 5- H‘I‘S, 5-HTS,

and/or 5-HI7. The compounds in general have selective 5-HT6 receptor affinity and as
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The follow ng preparations and exanples are given to
enabl e those skilled in the art to nore clearly
understand and to practice the present invention. They
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EXAMPLES
The fo]lbwing preparations and examples are given to enable those skilled in the art
'~ tomore dlearly understand and to practice the present invention. They should notbe
20 considered as limiting the scope of the invention, but }xlerely as being illustrative and

representative thereof.
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4-(2- Fluoro—benzenesulfonvl)-Z 2-dimethyl- S—Dlperamn— 1-y1-3.4- dihvdro—ZH—
_ benzol[1,4]oxazine
25 This example illustrates 2 method for producing compounds of formula () using

the synthetic procedure of Scheme D below.



NH2 0/ Hlc Br Br~/Br / \ Pyridine (1.8 nil, 22.3

mol ) was added to a sol ution of

2- am no- 6- br ono- phenol (4.198 g, 22.3 Mol ) in dry
wOkd§Bs{200 m ). The mixture was cool ed in i GETARINN01355T
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2- br ono- 2- net hyl - pr opi onyl br omi de (2.8 m, 22.6 mol)
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2-di nethyl -4H benzo (1,41 oxazi n-3-one WO 2005/ 058847
"PCT/ EP2004/ 013557 -32 Br Br 0 Step 2 O O Br Heat /
DMVi NNO H- H The
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o by
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SCHEME D
5 Stepl
. 2- Bromo N-( 3—br0mo—2—hvdr0xv—phenvl) Z—methvl—proplona_tmde
‘ Br . ’ :
lijog . ‘Step1 @
NH, o /”7<Br
: Br
Br ‘

Pyrldlne (1 8 mi, 27 3 mmol) was added to a solution of 2-amino- -6-bromo-phenol
(4.198 g, 22.3 mmol) in dry CH,ClL (200 ml). The mixtare was cooled in ice and then a

10 solution of 2-bromo- Z—methyl—proplonylbromlde (2.8 ml, 22.6 mmol) was added slowly

The mixture was stirred at the room temperature for an hour and was poured into
- CHClz and Watér. The organic layer was washed with water, dried and concentrated in
o vacuo to yield crude 2~b:c0mo—N—'(3—brom072—hydroxywpheny1)—Z—methyl—propionamide,
which was used directly in step 2 without further purification. - :
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| ,8 Bromo-2.2- dzmethvi zﬂ{{—benzojl 41oxazm~3 -one
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ST

8~Bromo-Z,Z—dimeth}rl—B,4~dihydro—2H~b_enzo[1,4] oxazine hydrochloride (518 mg,

2,14 mmol) was dissolved in 5 ml methiylene chloride, to which pyridine (253.85 g, 3.21 " -
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4- (2- Fl uor o- hgnzenesul fonyl ) - 2
2-di met hyl | ra2| n- 1- yBB5 4- di hy drcg ?
benzo[ 1, 41 oxaztye” YO 20057 058321 PCT/ EP20A) 013557

-34 N OYO<|—(I)_(§\| Iftep(s}c NHCI/EriijﬁNI\U
F

Pd(dba),, BINAP o=$ f
OJ'

A solution of 8-brom6—4—(2—ﬂuofo—benzenesulfonyl)—2,2-diti1€thyl-3,4-dihydr0~ _

2H-benzo[1,4] oxazine (450 mg, 1.124 rumol) and 1-Boc- piperazine (209.4 mg, 1.124

mmol) in 5 mL of toluene was added to a warm, degassed mixture of Pd,(dba)s
(Tris(dibenzyﬁdeﬁeacgtoné) dipalladiumn(0), 20.59 mg, 0.022 mmol), BINAP (2,2‘-
bis(diphenylphosphino)-1,1'-binaphthyl, 35.0 mg, 0.056 mmol) and NaOt-Bu (151.26

~ mg, 1.57 mmol) in 5 ml of toluene. With stirring, the solution was heated at 90°C for 2

hours, and then allowed to cool to room temperature. Ethyl acetate was added to the
reactionwhich was then filtered through celite. The filtrate was washed with water (2 x

15 ml), brine (1 x 15 mlj, and dried over MgSOy, after which the organic fraction was
concentrated in vacuo. The resultmg residue was purified by flash chromatography
(159%-30% Bthyl acetate [ Hexane) to give 470 mg (0.93 mmol) of 4-[4-(2-fluoro-
benzenesulfonyl)-2,2-dimethyl-3,4- dihydro- 2 -benzo[1,4]oxazin-8-yl]-piperazine-1--
carboxylic acid tert-butyl ester. MS: (M+H) 506.

Step 6 '
4-(2- Fluoro—benzenesulfonvl)—z 2= dlmethﬂ- wmperazm- -v1-3 4—d1hvdro—2H~

benzo[l&]oxazme o




O=S 0S. 0 O 4-[4-(2-Fluoro-benzenesul fonyl)-2,2-d
nmet hyl - 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n-
8-yl ]-piperazine-1-carboxylic acid tert-butyl ester

WO(%)Z%., 7 0.93 nml) was dissolved in 3 nm epbamphoos/TB557
t

'S solution was added 1 m of,,10% et hanolic
hydrochl oric acid 5 solution. The nixture was heat ed
at 100C (st eam bath) for 15 m nutes, and then cool ed

“to roon1te at which tinme a mhlteHcrystalllne
solid fornEdN T%<&§O|Id was collected b [tration
and dried. under under ﬁ%%uun]to p{o&]de 160 ny
of 4-(2-
fluoro- benze es%Jo yl) -2, ZH’]E?myI 8- p|-“ .ﬁ

, 4-di_ hydr o- be [1, 4]oxa2|ne as a hyw
Salt. MP: 2 7.1 C. Ms: (MtH) 479.
sol ution was a_pome to cool to roon1tenpemai
0.115 g. of 4-1% 8-
pi perazin-1-yl -4k zo[ 1, 4]oxa2|n 3-one hydroc oride

salt is collected as a |light vyellow powder after
filt qt[z;ngz@mr@lbwm@esmfo 1yamadimsnmem 4- ﬂ'ﬁ,ydﬂ)zm{ﬂbht@[l 4] oxazin~

\ﬁeYlé“Pﬁﬁeéﬁisf‘gé‘% gblizct%q tgg; rl IFF?%gI @@%abﬁfgﬁl%ﬁ Wa3 dissolved in

- IRl @6hR. Bofthideslahenwanesddl paY lof et eetiagelid nycﬁb&morac acid

.3

1

=

with the app ropr|atesbst|t ted esul f onyl
shlusiondEhe wixtgtayagihseied af 18 |(St&qnwg>,a&é daynéllt 5, and then cooled

't %@:ﬁ%&&%&aﬁ{@ ri@w%ichr{ﬁh@mhﬁe @ﬂz‘sﬁﬂﬁielabmlfdﬂ@edn Thé @fidAvas

@@Hp@%bﬁgﬁ]@q«a@m gg CMO ﬁgéc}]a Qg'fﬁgqggl%ggrgmb rFéo %Wd i Trpgggld% $00 mg of 4-(2-
2 { -2i8]4 gapdkobirndi n

ot SXATRE Lo N aﬁﬁ&h’éfgnﬁ%ﬂéf@% T e’1L Ghpdtouadi g

denrelitosrinconpbiiashloride plt MRyER:-6H r¢ CM{S %‘%‘5‘% 479.

d et e f erbﬁﬁltﬂaﬁ was A bRUEL (BBP{CJ ﬁ@&?tegﬁfe%ﬁ‘ﬂe@ﬁf{ '0(1'1§ go(ff 4—b enzyl-§-

nity are ma conpet|

[rﬁpﬂramﬂ Vlnfﬂéé:lenzq{é,d«lﬂxaﬁr@ -dof hmdvlpﬁﬁ? R eEféﬁ P%a hght
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EepAcing 2nﬂ\ﬂcﬁeb:@ﬂzénesulﬂmydi chlptidgindstep 4 @thGhe ipprepumesubstituted

roli -
hsipSicaifint (il Q0 s SRR B E SRaRE R A bromo-2
WRERy] I—Wyﬁﬁonﬁﬂeanst@m wgh%diremobqtbbﬁtam@@bmyhbrmlde These
37 C -filtered ont blg rd GF-B WO 2005/ 058847
ag g?g?esf(pre-soaked with 0.3%
PElI) using a Packard 96 melh.celffyarvester and washed
3 Example >

This'example illustrates in vitro radioligand binding studies of compound of

formuta (I). .
The binding activity of compounds of this mventwn in vitro was determined as

' follows. Duplicate deterniinations of ligand affinity are made by competing for binding

" of [PH]LSD in cell membranes derived from HEK293 cells stably expressing recombinant
human 5-HT6 receptor. This cell line was prepared by the method described by Monsma

et al., Molecular Pharmacology, Vol. 43 pp. 320- 327 (1993)
All determninations were made in assay buffer containing 50 mM Tns—HCI 10 mM

MgS0y, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37 °C, in a 250 microliter reaction

volume. Assay tubes containing PH]LSD (5 n_M), competing ]iga;id, and membrane
were incubated in a shaking water bath for 60 min. at 37 ¢C, filtered onto Packard GF-B



times in ice cold 50 MM Tris-HClI. Bound [3H] LSD was
determ ned as radi oactive counts per mnute using
Packard TopCount. Displacenent of [3H LSD fromthe

wohtdiorgssi tes was quantified by fitting 5  PCI/EP2004/013557

16

15

' rtaﬂ«tsahuganohi ﬁhnhMEﬁ&H@ tH‘vemdé

'UQ;Q-bm-hO'O' N

concentration-binding data to as4-paranmeter |ogistic

~equation: binding =basal + Bnmax-basal

' s#at%s &)r{:_%éék(eh 9?{11% %@@Z)’ 15&194 acﬁgckméewéﬂ éeh HasvekdB€artd Wdshed 3

ncentyation of conpeting
]eInStD We§ @ﬁermmed as radioactive .

di o f bi ndi f
Bl B R BT TRbEIRE 0 hdow i < the. o

rd| f f drigpleenizet weSHL}T B faraxhdnddmgelteﬁmsbﬂsaﬁiﬁed by fitting °

CanaBe PR BR e ¢ PP et Bl BERBRRY ona 1o be

5 HT6 ant agoni sts. Surprl ngly, Quhgs of orrrul a
(1) wherein R3bmﬁd1g%sak T T AR, and R4
together form a cycl obut yl \IgFldup g ?‘5 §

?‘{%Qm‘{-m%ﬁ: ?@g%%?ﬁdl R ngtﬁﬁ%%%u&crr%ga et &t ﬁgﬂ%%nag{gﬂﬁand and

AR, B Y @gesiratidn®f um&tga@ﬂ@ebdmg Halfl-matintadsiedificpinding of
Il:qlal %Egzﬁ%[ %ﬂe geaiﬁ%mcﬁng window is the d%%rencebbe%ween tgo g%loayc%gd the
%a@gpﬁkﬁ@z&gbggzenesgl f403?/lh) drzozzgll- net hyl 184p| p:; aﬁl n-
met h)}liismg the procedures of Example% COmMpPOLL % g:)[tmulal 8i(were tested and

4fo{u§d £ o @Hb%@?g@% | fouimy, les)ing? Fébﬁ@baﬁﬂsfhﬂfoﬁthula (B-wiRrein R® and
‘R =8.90 dih H-be4nzo[ 4 oxa2| rogen
4R(aze e, @méw ef%i]lR otﬁﬁ erfopmg il ) arogp, eghipit SFIT6

3 f@m%gof about one half lo%l order or more better than the correspondlng compounds

AL ] At i b A LA

- Igvalugs ho@mfBabicz. 4- di hydr o- 2H benzo[ 1, 4] oxazi ne
rogen

6} Ebugpoond- ( 2- f | uor o- benzenesul fonyl ) - 2, 2- lemRhyl g- | PKi

R, R=9.68

p| peEduarobepke@sudatiyhyd? cipethyebpujetazal dx aA nB et hyI 9.68

61 F- drdihylr¢-2H-beronfl, Hemaznesul f onyl ) - 8- pi genethyh- 1-yI
R =9.14 3, 4-di hydro-211-benzo[ 1, 4] oxazijne hydr ogen
@l{zﬁlmmbdaehemaﬂ&ﬁml)ia}pme)&zﬁ; Z—y‘s«ﬁ;%o cycl|gbuRan-8- R 8.90
RbfyaroveE-@azo]1,4] oxazine hydrogen
perazi n-1-yl - 3, 4- di hydr o- 2H benzo[ 1, 4] oxgzi ne

Y 21(9 U tb-benzenesulfonyl)-2,2,6-trimethyl-8- R, R*= 9.39
{a@eﬂz Jagna@. Hhenk)[1 3 ptap@azi n- | -jyhetByld- R,

7. 95 i hydro- 2H benzo [1, 4] oxazine hydrogen
4{35131‘1!1&}6%eB%&é%ﬂﬁa%%l)t@BYJtﬁﬁigrﬁgéﬁtxhol Gycljapyrasl - 8- | 8.70
g&mz@{ 3Cnzofi Al adgEN-1 1-3,4-dih hydrogen
o 2H— nzo[ 1, 4] oxazi ne cycl obutyl WD 2005/ 058847

CH RSO R HE50 T enzenesiifonyl)-2, 2-dimethyl-6- R R*= = |9.68
piperazin-1-yl-3,4-dihydro-2H-benzo [1,4]oxazine , methyl -

_ 6-F1uoro~4~(Zeﬂuoro—benzenesulfonyl)—8~piperazin—l—yl- TR, R = 014
3,4-dihydro~2H-benzo{1,4]oxazine hydrogen
4-(3-Fluoro-benzenesulfonyl)-2,2-spiro-cyclobutan-8- R, R form 8.93
piperazin-1-yl-3,4-dihydro-2H-benzo[1,4]oxazine cyclobutyl

- | 4-(3-Fluoro-benzenesulfonyl}-8-piperazin-1-yl-3,4- R, RE= 7.95 -
dihydro-2H-benzo{1,4]oxazine = | . | hydrogen . | |
4-(3-Chloro-benzenesulfonyl)-2,2-spiro-cyclobutan-8- R’, R*form  |9.30

piperazin-1-yi-3,4-dihydro-2H-benzo[1,4]oxazing cyclobutyl
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W%B‘]ﬂé@?gsfﬂecogmtl on task model. 4-nonth-old ma

10

'p[hysn ol ogi cal saline and tested at _three dases

-36 4-(2-Chl oro-benzenesul fonyl)-8-piperazin |l-y4 R,
R = 8.67 dih dro-2H benzo[ 1, 4] oxazi ne hydrogen le 6
The cogni ti on-enhanci ng properties of conpounds of the
nvention maybe in a nodel of animal cogniti b 61/013557
IENst ar
5 rats (Charles River, The Nett¥ri ands) were used
Conpounds wer e Drepared dai |l y_and._dissolved in

(DG satbanevaslfomwhpperginvadrlid.d. (i njldet RoA B8.67
iipibrol2Fiiehkefll H0xmineut es _before Ti. Scopdiydneass -

hydrobrom de was injected 30 minutes after conpound - |

‘infection. Two equal. testi ng_gy_ﬁ_gs were made of 24

rats dvveret ted exper i ment

or dorroRkee fhesdu ep b L RG] o B ke ma

X R bfeiibfi \t@h@u@ﬁ rth‘zco:rbjmd rmgmgoa tmbdxuhcbdz:l blimdnth-old male Wistar .-
pr ot reate ce Wt

E s &&flﬂrh,ﬁ Rl*ﬁ‘{eTg%}(ls @\gﬁ arﬁﬁurssc%. ?8%&130 Es v?fear% PF%%§C% ddady and

aBssgRee ﬁi ﬁ[@j@}d}?{ &tll @?m@ e teshrd, gt Dakadeus., Adlmaams’t%ﬁn was always

new gne-tri s or r obi udi

G o St D TGRS et

%Qa’s %the@ 90 o126 AedrQoRBAvin P ifédtida0 W@@&Sﬁé’mng%i‘oups were made

Clains .1.. A compound. of the formul a 2%9 ws

R Rfkeats andupr epiesteR Y foyxprRIimegfers, %ﬁ@%ﬂ%@a@w §ps wa

?ﬁ&?ﬁ%ﬂ{a ﬁg&@iﬂ% Oﬂ'he%%é{'ﬁﬁéltﬁ ﬂ@fe%&fomﬁﬁ aﬁlag A dofible$lind protocol.
rom 0

Yis
ddbmtsyer gea%é@@éﬁ%hwﬁi drse @n@%ﬁh%\?‘ww FrBogniton test was
ﬁﬁgﬂrﬁld g—@es@ﬂﬂgéd b))' Erkinbel?, A aDloX s, 7.CVIB80A new one-trial test for

roxy-Ct-06 al kyl, Ci-Ci2 allcoxy: Cl- C12
1olog1ca1 studies 6f memory in rats. 1: Beha¥/10ra1 data. Bahavy bram Res. 31, 47-
59.




10

15

20

.25

C(=0-NRbR', -S2-NR'R', -SR', -N(Rb)-C(=0-R ,
-C(=0 - Rb, or N(Rb)-SO2-Ra, 15 where each Ra is
i ndependently Cl1-Cl12 al kyl or halo- Cl-Cl2 allcyl,

wanwsesssh7 of Ro and R is i ndependently hydr ogeii/EP2004/013557

Cl1-C12 al kyl, or halo- Cl1-Cl2glkyl, 20 R2 is aryl or
heteroaryl optionally substituted by Cl-Cl2 al kyl,
hal o, halo- G-Cz al kyl, Cl1-Cl12 al koxyor cyano; each
of R3'and R4 is |ndependentIQL’@E§C12 al kyl ,
hydroxy-C'-C5-al kyl or Cl-Cl12 al koxy-Cl-C12 al kyl ,
R3 and R4 together with the carbon to which they are
dt tached ey coepontd @bt fasmglody with 3 to 6 ring 25
atons that optionally incl s a. heteroatom sel ected
fromN, O and S; and each pf R5, R6, R2, Rs and RRis
i ndependent |y hydr ogen or Cl2_.al kyl, or R9 and one
of R5, R6, R7, or R} tRye #RTh the atons to which
WO 2005/ 058847 -PCT/ EP2@04 $54¢ -38 they are
attached forma heterocyclegifino ring with 5 to 7 ring
atorrB 2. The conpound of c]aim1, V\Qqereln Yis -SO2-.
5 3. The conpound of cl akm.2 ein Xis N 4. The
2 R2 is . 10 5. The
conpound of claim 3, wherle R2 isloptionally '
subst-i tuted phenyl. 8_3[1 e-conppdbund of claimb5,

conpound of claim 3, wher
wherein R3.and R4 are €12 aly . 7. The conpound of

“claim6, wierein mis O or 1. 15-42 8. _The conpound of

claim?7, wherein Rl is halo, Cl1-Cl1 allcyl hal o

a%&ma@uﬁéﬁhly a&gptzgﬂ@saﬁ"o} 5% thegdb@nN0, hydroxy-C - C6
al kyl, or d-TC | coxy- O -Cl12 alkyl, 9. The

c‘ﬁ‘?ﬁ&‘é‘&md of cl a| m 8 wher ei n R2 i s hal ophenyl . 20 10.
The con‘pou%glsq:;oﬁb%gw 9, wherein R2 is 2-hal ophenyl,
- hal ophenyl. 11. The conpound of

3- hal ophen &ﬁw‘é
cl ai m 10, Nﬁl‘rpIﬂQ i s 2-fluorophenyl or 2-
" Y is -S0;—or —CHz—;
each Rlis independently halo, C;-Cyz alkyl, halo-C~Cy a]kyl Ci-Cra
alkoxy, cyano, hydroxy-C;-Cs alkyl, C;-Cy3 alkoxy-Ci-Cyz alkyl, -
SO,R%,
~C(=0)}-NR’R’, SO NR'R’, —SR" ~N(R") ~C(=0)-R, ~C(=0)~
R, or ~N(R")-SO,-R%,
where , ,

.each. R® is independently C;-Cy, alkyl or halo- C;-Cy, alkyl,
each of R® and R° is independently hydrogen, C;-Cy; alkyl,
or halo- Cy-Cy alkyl, '

% is aryl or heteroaryl optmna]l}f substituted by C;-Cra a]kyl halo, halo--
: C1 Ciz alkyly Ci-Crz alkoxy Qor Cyano;
each of R and R* is independently Cy-Cyz alkyl, hydroxy-Cy-Ce alkyl or
Cy-Cya alkoxy-Cy-Cpz alkyl, or R®and R* ﬁogéther with the carbon
" to which they are attached may form a cyclic group with 3 to 6 ring
atoms that optionally includes a heteroatom sdected from N, O
and S; and ‘ :
each of R%, RS, R/, R® and R’ is independently hydrogen or C;-Cyz alk}fl or . -
R’ and one of R®, RS, 7, or Rf together With the atoms to which



25 cuorophenyl. . 12. The conpound of claim®6, wherein
R3 and R are methyl. WD 2005/ 058847 PCT/ EP2004/ 013557
-39 13. The conpound of claim6, wherein R3 and R
wol98¢isher Wi th the carbon to  which they are aCwaehed013557
may forma cyclic group with 3 k0 6 ring atoms t hat
optionally " includes a heter oatsom selected fromN, O

and S. 5 14. The co n cl ai r o -
‘R4 together wit fiYﬁlg‘P %EBF%S(?&FIOH %ﬁ?@ﬁ ét!\%gl;i/ﬁg?gl@?mﬁ@ﬁjto 71”1%

attached may foetoms.cycl obutyl group. 15. The conpound
- of claim1, wherein said conpound is of the formula
(I1): RCNDR4 \I/° OR3 (R)mU ~ 10 (R701n H
wherein:-nis from0O to 5; each R10 is independently
¢l - C12 al k¥ithe chmipoundaf daih 1,@8RrehRyils)SC—~Cl 2  al koxy
or cyano; and 15 m R, R3, R4 and RO are as recited
5 inclaiml. "16. The conmpound of claim 15, wherein n
is O or 1.- 17. The conpound of claim 16, wherein R10 -
Bs hal'o.  30el8mpAungbvhddint Brwhdreind sparati on of a
conpound of forrmula is WD 2005/ 058847
PCT/ EP2004/ 013557 -40 RO (N} N 4

4. Thecompound of claim 3, wherein R?is aryl.
10 5. The compouhd of claim 3, wherein R* is optionally substituted phenyl.
6. , | Thie compound of claim 5, wherein R® and R* are C,-Cy; alkyl.
7. ~ The compound of claim 6, wherein m is 0 or 1.
15 .
8. _ The compound of clajim 7, wherein R?! is halo, C;-Cyz alkyl, halo C-Cya
i alkyl, C;-Cyy alkoxy, cyano, hydroxy-Cy-Cs alkyl, or Ci-Cyz alkoxy- C1-Crz alkyl.
9. ~ The compound of claim 8, wherein R? is halophenyl.
20 . _
10.  The cbmpound of daim 9, wherein B* is 2-halophenyl, 3-halophenyl or 4-
halophenyl. |
1. - . The compoﬁnd of claim 10, wherein R? is 2-fluorophenyl or 2-

25 - chlorophenyl.

| 12, The Eoﬁi?omld of claim 6, wherein R and R* ave methyl.

T




ORa OICN (R) 1 mOS Oi / (Rln) conprising the

steps of: a) reacting a conpound of fornmula a Br \

H, (RL) I / NH2 a 5 with a conpound of fornula b O
wdBkoosiesssi8 R4 b to obtain the conpound of farondrom/013557

Br 0HO mR3 R4 (RON Ghb)sgperformng the

cyclization of the conpound of fornula ¢ to a conpound

f fornul . ( gttt ,
oo iy G g S oo
Which @efR aBe attached may form a cyclic group with 3 to 6 ring atoms that optionally

includes a heter_oatom selected from N, O and S.

5 14 The compound of claim 6, wherein R® and R* together with the carbon to
which they are attached may form a cyclobutyl group.

15. The compound of claim 1, wherein said compound is of the formula (II):

_ - = '
_ & R,
10 , - i

* wherein:
n is from 0 to 5; _ _
. each RY is independently C;-Cy; alkyl, halo, halo-C;-Cyz alkyl, C-Cra
- atkoxy or cyano; aﬁd

15 . ~ m,RLR%, R*and R? are as recited in claim 1.
16. The compound of claim 15, wherein n is 0 or 1.
17. " The compound of claim 16, wherein R is halo. |
.20 | |

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



~ R N (Rl)YmH e VSO 2005/ 058847 PCT/ EP2001/ 013557
-41 d) reacting the conpound of fornmula e with a
compound of forrmula f \ SOP f (R1O)n to obtain a
wEanmpotee of formula g Br 4 OTR3 ' (R) . M O=S BCIEP2fQ4/0dp357 -
(R70)n 5 e) reacting the conpownd of fornula g with a
conpound of formula h RN NH h to obtain the conpound
of formula i wherein R, R3z R4, R9, RIO,mand n are
as defined in claim15. 10 19. A nethod for the
preparation of a conpound formula m R9 CND 4
OR3 (R)mN(RI5i mc i sing the steps of a)
reacting a conpound of for Iaod ﬁﬁa \ OR
‘ R

j‘_- |

comprising the steps of:

a) reacting a compound of formulaa

Br

a

OH.

R/ NH,

with a compound of formula b

R® R
b
to obtain the compound of formula ¢
Br ,
' OH
O
" ',U\,<Br

(R1)m H R3 R4 .
' &

_1'3). performing the cyclization of the comp.ound offormulactoa compound of formula d

‘ Br |
4
O
R" ﬁ o
A |

'C)r reducing the compound of formula d toa cqmpound of formula e

Br '
4
_ Oj(';a
W/ N '
Ra H e

10



Ra/ NO (R)md H 15 with a conpound of fornmula j WO

2005/ 058847 PCT/ EP2004/ 013557 -42 (R10)" to obtain a

compound of formula k Br 3- OXR+ J~ NO (R )m (R+0)"
wk200¥/0588auci ng t he conpound of formula k to aPREGRPUHADIISST

of formula 1 Br O-R3 +/" N-4R)m (R10)n 5 c)

reacting the conpound of fornmula I with a conpound of

e RN BE folauRbtvailna téepeanbaiformds £f or mul a
HPfethlg?gel ﬁc ;EJO RX, RO R10, mand n are as defined

inclaim115. 10 20 A met hogf oso,the preparation of a
~compound of formula gq: 9 /Rf4 R3- RL- NI (
) moOs : ®RY) h ‘

to obtain a corﬁpound of formula g

" 0=8
it \l; )
°
q
10,
(R

5 ¢ reacting the compound of formula g with a compound of formula h

g
RN NH
_/
h

E to obtain the compound of formula i
wherein Rl, R%,RY R RYm and nare as defined in claim 15.

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

]
oy

1D

comprising the steps of:

a) reacting a compound of formula d

Br
B
R
(’Y N ©
d

15 with a-cbmpound of formula j



conprising the steps of WD 20051058847
PCT/ EP2004/ 013557 -43- a) reacting a conmpound of
formula g Br OR4 R (Rl) _ O $ (Ron/ wtha

woRipesasy of formula n Rs O 5 to obtain a ceEepEraeh4613557

10

formula o Rs N HOOR4 / ~Ray2 (R N OOS (RIn g b)
dehydrating the conpound of fornula o to a conpound of
formumlap ~R N OR4 ~Rs..NO P (RLOn c)

dehydr ogenati ng t he conpouni fdtnula p to obtain
the conpound of fornula q, AL wherein R, R3, R4, R9,
R10, m and n areas definedRidn cl & m 15. 21. A conpound
prepared by a process according to clainms 18 to 20. WO
2005884/ RCTIGERRANH R13557 -44 22. A o
phar maceuti'cal conposition conprising an effective
amount of the- Br

RY

m

(Rm)“

b) reduﬁing the @mpomd of formula k to a compound of formula

Br
o K

oM

“N

®RY, ;
(R1 0) i

n

c) reacﬁng the compound of formula l with a compound of formula b

9, ¢ \
RN NH
/

h

to obtain the compound of formula m, |
wherein R, R, R R, R mand n are as defined in clajm 15.

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

comprising the steps of:



conmpound of claiml1l in adm xture with a
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b) dehydrating the compound of formula o to a compound of formulap
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c) dehydrogenaﬁng the compound of formula p to obtain the compound of formula g,
10 “wherein R, R, R, R, RYm and n are as defined in dlaim 15.

21. A compound prepared by a process according to claims 18 to 20.
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22, . A pharmaceutical composition comprising an effective amount of the

compound of claim 1 in admixture with a pharmaceutically acceptable carrier.

23. - ‘The use of a compound of the formula I according to claims 1 to 17 for
the manufacture of a medicament useful for treating a central nervous system disease

state in a subject.

¥

4. The use of Claim 23, wherein the disease state is selected from psychoses,
schizophrenia, manic depressions, neurological disorders, memory disorders, attention
deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease,

food uptake disorders, and Huntington’s disease. - . {

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

tract in a subject.
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