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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.
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fﬂn Clﬂgfg there continues to be @ nee
ovrddjisard ForSeatuekanply Ba. Both emidl/ hiPhiahaad hBip. Ther,,
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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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| ~OR4 R13 N)mY_ ~ R2 or a pharmaceutically
acceptabl e salt, solvate thereof, wherein:
m sfronot 03; XisNorCH Yis -S0- or- CHr; each R is
y halo, C1-Cl2 al kyd, halo-C, -Cl12 al @élrmpmmmﬁj
Cmgaﬁ%gyy, ctano, hydroxy- Cl ~al kyl, Cl-Ci12 >
alkoxy Cl-C 2 aIkyI -SO R - NIRR -SO_ WKR

. -S - O R
vvhere Eggﬁf'r\&gg gt’lt% é{gld%fl %‘E%Fgg Pﬁ/!ﬁg(}fhal 0-
C3-C12 al kyl, -and each of RS Fagnd R is independently
hydrogen. C1-C, 2 alkyl, or halpb- Ct-C2 a][19l, 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

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-
. Cr-Crz all, _
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 ahet_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:




Ci wXo 20030844l a O/ R3 (R"I \OS !\ Bi O/ pcilB®roos/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

conpound of formula ¢ Br OH O By (R) HR33 Ra b)

perform ng the cyclization of; 'YT conpound of formula

c to a conpound of formula d CBr \ ORg R t) HO 10

d c¢) reducing the conpound of fbrnul %d to a conpound
i : 3

of formulae Br OJLR
N
i

S
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n

®R)

comprising the steps of:
a) reacting a compound of formula 2

Br
OH.

&/ N, '

1

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
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@Z(C’fz
: R
' N° "0
®) H |
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¢) reducing the compound of formula d to 2 compound of formulae -

Br
@OTR:
’ R
N
RY, H e
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2b Ped&®1ng the conpound of for%;ul ae with a  FPCI/EP2004013557
compound of forrmula f (R1O)~I t tO obtain a conpound

of fornula ngr \NOR3 1 (R oS O(R150 5 g}é

r eachiTAtstipg Ehecontiotmd fffororlagmathy smrppumditpeang fof

formula h RN NH h to obtain the compound of fornula

i wherein R1, R3, 0, R9, R10, m Cerie as defi ned
above In a third aspect, there rqvi ded a met hod
for the preparation of a co of formula m RO 1

'CN) 4 O-iRR3 (RI)mNgqgl \ mYR7 /~/ conprising
the stg s of a) r fthO I1clul%{gcorrpound of forrmula d Br

da1n a COID. ouna o

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:
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comprising the steps oft

a) reacting a compound of formula d

Br
o. _R*
. N" 0
R d H

15 - with a compound of formulaj




R Q 15 with a conpound of formula j WO
206g‘$é9§’g)§°?§9pcw EP2003/ 013557 2c % (R1~) 11 t o PCT/EP2004/013557
obtain a conmpound of formula k Br (R*)YmN O

(Rio). k b) reducing the conmpound of fornmula k to a

conpound of fornula | Br ' OR®E(R)MNS (R* ¢)
reacting the conpound of fornul I/'vvith a conpound of

formula h RN NH h to obtai I’tho) cgmpound of formula

m wherein R; R3, R4, R9, RIO,Mmand n are as defined

above ; t 10 In a ,fourth aspect, there is provided a
met HOGPHR 2 Frappiadg %ﬂ“&lﬂ f a compound of fornula
g0 Rs i NORR3 (pors 7

®) N
(Rw)., i

©) 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
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o._R'
¥
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~ comprising the steps of:



( RO 20050088p7 | Si ng t he steps .of WO 200- 5/ 058847 2d N
PCT/ EP2004/ 013i 57 a) reacting a cahpound of for nfiF HEF2004/4013557
8r ORM \ ~Rs R) N i (mOa\ Ofl (RO~ wth

a coapeudtthef o dﬁiﬁ%f%lﬁ%fz 1 On 5 to obtain a

conpound of fofrn?r%laoRs [*HO R4 R3 (R)YmNSI \

04 (R1% - b) dehydrating the cgppound of fornula ot

a 0
a compound of formula p Re N TO R4 I4+ UR3 N 0= OR
R!l

(RS % j‘

 with a compound of formula n

5 to obtain a compound of formula o

9
R
N
HO o. _R*
Jw
GO
0=
o)

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

9

N

R
N
0.__R*
Jw
| N

N :(]
O

. | B Rwo,

c) dehydrogenating the compound of formula p to obtain the compound of formula qs
io Wh’erein RLR3 RYL RS, R¥m and n are as defined above. ' '

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




. ceﬁﬁr@gngﬁﬁx%ggo§¥st%n1dlsease state in

c) dehydrogenating the conpound of formila p to obtain

the conpound of fornmula q, 10 wherein Rt, 1t3 R4, RO,

R O m 2 2pesgsssens defi ned above. In a fifth aspect,

there is provided a compound preparechdy a process de-TEP2004/013557
defi ned above. WD 2005/ 058847 2e PCT/EP20 0 4 /013 55

7 In a sixgﬂ1aspect, there-is provided a

In a.s: o, .. . g )
phar maceuf i8Hl *®empbertis OrovEiodnar phainfgeudital Qfoﬁ)gé‘sﬁtio%ﬂ%omprising an effective
adm xture

an&oount offthd bangerPavRth.asrdet | ned above in. , '
with a pharmaceutical l'y a%ogfg pt AB1EYE X’thiaé’ armpggutically acceplable carrier.
seventh aspect, there is provided the use of a

compound of the forrmula | as defined above for the

manuf actns evaih apse dlleﬁeﬁliﬁpfbtv./ iddS Bk 'ﬁLe Jf%rcoﬁigoeu%tg Iﬁ)ﬁ]%g gqrmullar{ as defined above

a ei ghth aspec FEPEmgt Bichy ifgderatingen eosalofrvavs system disease state in o
coﬁﬁﬁﬁ%d of the formula | as defined above for the '

manuf acture of a medi canent useful for treating a

di sorder of the gastrointestinal tract in a subject.

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

co %p u g d§ a gg?thl fretabdleris praiidet kel uss ubmdntp?ﬁmﬁs ti@f formula I as defined above
ot th€l inSaid [ - Posi tion e o .
benzaxazi ne (Edln{r?] ggcé;’sﬁ%dg%nm%ﬁg? etﬁlufr%ﬁ?rfj%linﬁ gl ‘{})SOF‘%E Gf fhg geyjrointestinal tract in a
gréyﬁg? affinity for 5-hydroxytryptam 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

stated, the followng terns used in this Application,

including the specification and clains, have the

definitions given below It nust be noted that, as

used in the specification and the appended cl ai s,

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

plural referents unless the context clearly dictates

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

enhances the activity of another conmpound or 10

receptor site. "Alkyl" neans the nonoval ent |inear or

branched saturated hydrocarbon noiety, consisting

solely of carbon and hydrogen atons, having from one

to twelve 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 timted to, methyl,

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

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

like. "Al kylene" neans a |inear saturated dival ent
hydr ocar bon radi cal of one to six carbon atonms 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-nethyl propyl ene,
butyl ene, pentylene, and the |ike.




20 "Akkoxy" nmeans a nmoiety of the forrmula -OR, wherein .
Ris an al kyl noiety as defined herein. Exanples of
wlgknsyoeieties include, but are not limted to .
met hoxy, ~ethoxy, isopropoxy, and,the Iike. PCT/EP2004/013557
"Al koxyal kyl " neans a noiety of the fornul a Rre-

wher ei nTRasubRctah a herein.and Ro
altﬁgl ene asu J:Jléetf i Jggamﬁgggq gglﬁ(%%dz d;ing’fl yUOsTREL A W‘S“bsmunon at

it ghggsrq%cp fithe beOﬁmIl‘mwyhlgthl thet h&pylﬁhg’lylresults in greater affinity
nist" refefs
to 5 conp oun {a%g%{ (fﬁ %ﬂﬁ%sé ?éré] cgl%rlgrﬁggi?ﬂg g formdiigfompounds.
of Wh "é‘?’i‘ﬁt ﬁhﬁg@umgregmtme&mm pbs1ﬁbng ef the:ﬁk‘eﬂioxaﬂﬁé‘ﬁ%g Systemn.
DOV car bon. npj e
> consi gtk Ilg%gS o‘i‘%{é‘rlvﬁs% Sﬁ{e%nﬁmgg %IPU PRy e o ’g‘ﬂ%‘g@hcémﬂ» including the -
r iSPefE cpﬁ@nam;i (dlagpe bpvethe definiiphi gﬂrah b¥losiu @%h&ﬂﬂe%é&fthat asused

3 f f I |
ot o peate PR HRUEE i i B e phesidnd “he”

n amhtdmlurqb hfémms quidss thfelcUﬁfeQﬁ)lbarIY mEGRY bthepgRL 2l enyl
azul ezﬁx hen (?% met hyI enedi phenﬁll
am no ‘D?}eny %ﬁ% ke agdm dtengiher compound or

10 dt%ﬁéﬁybﬂtﬂsopropyl i denyl benzod| oxanyl benzof ur anyl ,
benzodj benzo anyl , benzoxa2|nyl
.benzoxaz HX?PS thﬁéﬁ‘?b‘g%{?gf a5 PF brapshodssitratedAipdyocartai mOIety
 bonzotipg Scdél’ydf fla)tbon hﬂilﬁ %eﬁf‘&bin@ ghngny m.one fo tur?llve carbon

émxl edi o §¥ al}}}/ enedi oxy
vl gaf fgdﬁcm, b AU RO sgewnaians Eamplcof
15 Intﬁ'ﬁﬂg;@% argn a r adi ca#@%ﬁ?@%ﬁdff@r@yg isobutyl,
exghRstibdndecaandsthalikal | cyl ene

g rou D‘f\ﬂﬂ%ﬁ?ﬁ n:lieg?ﬁﬁhﬁéa}‘ Eaﬁa@é@&@ﬁeﬁ?ﬂ)}tﬂ'g d DS I‘ealdPCEll S die'to six
?}g}i 185 g%hwpl}ed;mm{iﬂqglldpalﬁm lhydﬂnakbbh gaditHof Biree to six catbon
e L 8S iy
_ n vai%e nt . se{%e%/g(fﬂ Mcézr' &ﬁYISM}}%‘-’iﬁgﬂg}'OBﬂﬁgq Supgigylpropylene,
. go »PWmmwdﬂmlﬁaengs C,ycl oal I ryl can optionally
' be s ubsti tuents,
2 V\herg’?rg)ejacﬁ subgﬁ&te'i%go Hﬁe@ﬁd@;ﬁ@? @F‘@%Vlmmewas
debrpt heaﬂnkoﬁmmﬂiexl af alkolip hﬁﬁéﬁﬁﬁ indadd, Bt are not Ilmlted to, methoxy,
#S %‘ﬁ{&p 3{1 ]g]lfal Kyl am no, unless otherws
&%ﬁ a Andghelikeq. Exanpl es of cydoal kyl
i ewuas:yaﬂmr usbans Ditoidty 61 B9 Foihitl TOR" hfher ) ?{ %D:ﬂl?%rlcﬁs defined

cI ob cl opentyl, cycl ohexyl, ,
agﬁ i %@?ﬂflaﬁa heﬁmy Exemplisy 0&’&3@1 moieties include

25 et %&h&@@tﬂ] Q}@j{éﬂgﬁé ans a noi ety
of tcgs f}gr ere R is '*5 fﬁ%%&%ﬁ is
cy doalidpenyt’ r& TS Racomposing. thaﬂdbn:enmbéslo@pkeveﬂaanea@jbn of

- anbthey borhBitPbr @S5S diaed herein wherein one, two or
thrge _hydrogen atons have been replaced with a

subsATi L Esanyg aepevalittcydlicaedeatieHydrooirbot thoiety consisting of a
mono-, bi- or tricyclic aromatic ring. The aryl group can be optionally substituted as
30 deﬁned herem Examples of aryl moieties include, but are not limited to, opﬁona]ly
substztuted phenyl naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, b1phenyl methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
dlphenylstﬂfonyi dlphenyhsopropyhdenyl benzodioxanyl, benzofuranyl, benzodloxyiyl
benzopyranyi benzoxazinyl, benzoxazinony], benzoplperadm}d benzopxperazmyl
35  benzopyrrolidinyl, benzomorpholinyl, methylenedloxyphenyl ethylenedloxyphenyl and
the like, mdudmg partially hydrogenated derivatives thereof.

Ary'lalky "and "Aralkyl" which may be used mterchancreably, mean a radical



15 group consisting of -ORa, -NRbR, and -$(0)"Rd
(where nis an integer fromO to 2), with the
under standi ng that the point of attachnent of the

WeeevesKyl radical is through a carbon at onPCHEBPSHALISST

Ra i s hydrogen, acyl, alkyl, cyéloalkyl, or
cycl oakl aI kyl; Rb and R are i ndefendently of each
ot her-fhELdegt@rR iseydllyleelgybup eydiBalsanyiyl gorup as defined herein; e.g.,

T A T

lkYRd 20.is aI kyl, cycl oal kyl , cydoal kyI al kyl ,
%g] P P g; an nfogjék? 5 %ﬁp(%gwglﬁ cflasng'ga’teg 0 %‘Tbg % 1ﬁ é}m‘%’ ssisging of

tmpnd- dstyiﬂqug/ﬁhgey |Cycalkyy cmaptionalpybe substituted with one or more

S S e A OHVIRL I S 81l YOI Bl Bl

Zﬂemqmyﬁmuyxhuﬁyﬂkylanmmdﬁmwmﬁﬁﬁwmpﬁw&bm& specifically

am.n g %E]”h #6 éff?%ﬁ% ?ngr@,olp ﬂ%ﬁﬁéﬁ[}%g&i‘am %t gLhyh Yo, cyclopropyl,

. SRR LA) SRR ioh L oAl d 0¥k amh idingpecially
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15

20

25.

- 30

35

osul fonyl et met hyl am nosul f onyl propyl
-a‘i‘ﬂ:?mtx’ﬁ%n%la vt d%%‘?? | kyl" means a noiety of the

f or mAcy, abkyheeERls B oidietly Sf BeihAAR RS R'IehEREd s alkylepe and
IFE’ ein @Eﬁg&p& ydroxyal kyl noi eties i ncl ude

6‘@ %‘611 XNftopyl, 2, 3-di hydroxypropyl and :
the IijefaroalRn" Heley KA radif%@ﬁssdeﬁn@ﬁ%ﬁf’%h&eﬁrone two or thiree
t}gycllc radi cal of 5 to 12 ring atons having

£eB 30 RS TR P Teplgeck with aisabsiignesy @depweﬂenév S‘tl‘?ﬁt@eﬁom the
rdrB&p BRIREARLOIBRS Q{]ﬁm‘ceﬁndf Iseam ! I}kd (wBereH is on lﬁt r from 0 to 2), Wlth

remai ni ng ring atons e|n C, W th the understandin
e%q%rougha

‘tthaenderstapdipg poinpfattagimenteof Hea katesanliey] radie]

b [
B B TR 60 D AL LA o
e idependentipplaacke chenbvimeen, ot Al cydsaligt o1 wnhoeléﬁlaﬂwi and

DR S N i o0

tihallagdi ercbsialkyl, cwqaébﬂaﬂyjﬂ amlhomlammgnn@rndaﬂlg&aﬁuno, or dialkylamino.

PR arre bl nd SRR Lo b AR B

’511@5384'12 meﬁmlﬁﬁ&hﬁeﬂﬁfLﬁd*dﬂﬂYdrmroPYl 1-

B %B’Tﬁ%ﬂ %gﬁfrg@c@ntdﬂgz@?f rcﬁ‘h“?’dgggrg;g?;ﬁr i‘]%q% Y hethylpropyl, 2- |

tmﬁnzomthylaﬁamzmﬁptbpylbbmaﬂmyfummflﬁt}m dﬂim{d)su]fbﬁ)ﬂm&ﬂ@i,yl :

tr| a s}’lzlj%flﬂyﬁthy a2| n%qu q}ﬁlg}]OP?ﬁ ﬂ%ll $ q]rgq%lyheﬂl}d
pﬁahjaldnnmdsmf@g;l : f)ﬁlfib, Ia@ﬁﬁ@mﬂﬁbhylp@b;ﬁyzaa&mb/d like, '
acri e |like
e oH e B P oR 4 i M b SO R trathersin B is lgriene as
d@ﬁlﬁﬂﬂlﬁﬁem WhiiePlaFENRIRoHSRE] Ml hande %?ﬂﬂbx)rétﬁﬁq{yc&@wpmpﬂ
tituent Iu r cbloro bronp, or i od
%W“(’Pﬂé&ﬁ@gﬁ as defined herein i n whi ch :
one GHef%ﬁ-ylhme’aﬁgsﬁl @@@%ﬁha élRJ B&iesl bt 1§ﬁH§aﬁﬁns having at

i fferent hal ggen. oal kyl s_i ncl ude
@ffame aromatic ring contauunc one, two, or three nnv heteroatoms selected from N,

O, or S, the remaining ring atoms being C, with the understanding that the attachment -

- point of the heteroaryl radical will be on an aromatic ring. The 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, * -
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l o - CH2CF3," -CH2CC13, perfluoroallcyl (e.g., -CF3),
and the |ike. "Heterocycl oam no" neans a sat urat ed
ring wherein at |east one ring atomis N,

WW(E’P@y‘igﬂand the remaining ring_atonms form an P&ITIQ‘%W%@BSW

group. "Heterocyclyl” neans a fonoval ent sat urat ed
noi ety, consisting of one to th i
bmmp@,r@m@qphenﬂwao@mwfe%5?21%«5???519{%?@}285%28%

erocyc i ng
aliefalyletiabiykiguino

—’t%:% &?&%ZI)]&P m’:ﬂ]zlo ﬁ;&%o%&@@lyp ) begbphtihyl, inBaB, isoindolyl,
vl be optional I'y substi t ut ed

ueisyo AURat ARt dEPHZiRg %%H%@gmdmﬂ

: | ne é]PdI;e %IE %éozﬁ Se e@gg% Frgpgxg;ﬂ ggf;gén?%ﬂ@@l@hky including partially

pteda]zrmgﬁv,es’dazeqm nyl, pyrrolidinyl,

oI|d|n »d 3 AR M hangeabt fer &
yr| %f%? élg ﬁly éﬂ y%ﬂ&u ngjll ny le%hzai\:zo ?n§F%y¥ et s
dubexREs ﬂtdjm,ydhlornﬁnptrm:l omoldp thi azol i di nyl,

' : gggﬁﬁaﬁgﬁqﬂ Irrp lsezﬂ% g;f}.n ﬁ'h]@%/k_t}hn ?g?g?bfﬁl mg?eql drogen has been

henzel Withzahe di differenbbalagez axyﬂnpm;moalkmw@,dg @{H;pl, |

rﬁ%@ﬁ?ﬂy B perfyorb kR E SRy, LR BB RKEL OPYTanyl

t hi afpple) dl@éthﬁluf freans a siahhytttdcumgl witdr¢inf | Jeast one ring atom is N,

T i RO B
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itin synthetic organic chermstry, i.e., an atom or group displaceable under substztutzon '

Optional

su bS‘fHétH&)@ﬁdyl’ whefs Mﬁ@ﬂo*hﬂerﬁ&ﬂ:ﬁfﬁtai mmtwcmlﬁlswgy)lf bne to three
phenyl eteroaryl"™ .25 or tero C
gqagq, chﬁé)ﬁ?’qmg 1 Q3 oF ﬁre%?r @8{ g% Senrﬁ%%gﬁlt%}en,

£ pakdibar). SHRSHdidrd bR ing ﬁrﬂt@%@@hbyaﬂm substmwkd lasdéibud herein.

- E@D;él%égfﬁ:@%ﬁﬁ’é i%%ge%é Elgg,lg%rt t%ﬂ%‘g‘?@ff’a‘?& i}lnglly substituted

E@gﬁ&ﬁ?ﬂ bgﬁékazuﬁry HoRoApdeinyl, zﬁqiuﬁ;rl pyﬁdﬂhim}dmmaxohdmyi

oxy1 ani no, aiym_gm m)no al iy %Qfm

%ar? ﬁéﬁf&%%ﬁb 01 rtﬁgﬁﬂl Kéﬂthaaﬁﬁlﬁﬁlﬂl @indidinyl, quinolinyl,

Do grinolias, hviidelylrhieiogo! w%a“%p’éﬁg@ﬁwﬁﬁwﬂba%ﬁ%oﬁmﬂ

| Mﬂﬁﬂrm thiasoktalioyl,
e %ﬁ?ﬁ REVATI NG T

%,hg dn no%gle pe n %t%’ah?&%’qg%?ﬁn (r)teﬁflgié y&nsogﬁﬁbﬁﬁyl aa[eililélkt)!/?I9 tke.

en LR
_' cydoanmdmaﬂwuﬂasumm@n whiay lisedin ewyi:mé@n nyavhy eyl "Bgteroaryl”

8{)'3\‘% 5%’8% D%&a%sg%gar?léﬁﬂegl ﬁ)gﬁpoa\f‘idtd?rlll%%s%%ﬁ t II(ﬁ:lgh is optionally

 gutgdnited ﬁifﬂepemienﬂy wnth@n;e t@fouatstdnﬁmen@?r pigferahlz pracedm e

et AF SRRD PR %&%ﬁﬁwom]kyl

roups
\ 'h&l@l HiE®, quhb E;r@m@oblkbx;maﬁmb taoyla:haiooge:uw-a%ar digalkylamino,

é@sgﬁg%ﬁﬁ E@t%roaflwf oﬁ@?h@er%g %‘;%J fg‘:’%%{f ﬁlﬁxﬂ phenyl or

bﬁéﬁéﬂﬂ%ﬂ? EORFRE T~ @U}O]DKWherdhlﬂ@dmpkﬂngfnom@/ﬂocﬁxy a.nc?/ R” are
y substituted benzyl oxy, r.opyl oxy.,
alebendentlpiatdtdgen bi #llsyl, S Riscuragspral eﬁYgloaTkﬁLoFYéE’tﬂké’lﬂle

| %ﬂ?éyl Iop ;ﬁén%f%at]l%d)\/,\/lo}: E((?R h%r g&bNRE%% (Wli]l‘:e}.‘eeri}?' 1Csta|n(13n %crer from0to 5, R -
. and R” are mdependently hyd:ogen or alkyl, and Ra and RP are, mdependenﬂy of each
~ other, hydrogen, alkyl, cycloalkyl, c;rcloa]qulalkyl phen’yl or phenylalkyl)

“Leaving group” means the group with the meaning conventzonaﬂy associated mth



i nclude, but are not limted to, agoni st, antagoni st,
and the Ii ke as defined herein. "Optional" or
"optionally" means that the subsequently described

WEMWeR058847 ci rcunst ance may but need not occur PCIAFZEUAEISST

the description includes instafhces where the event or
circunstance occurs and. instances in which it does

: ﬁ@iﬁonk@ndﬁoﬁ&ﬁﬁn@latoé leammggsoumyn@p% gggaxe@@ﬁmqeg;;p halogen, .

10

et ha@

mpt om or at i on :
1K4RET BT ¥65]I€9 on Q’ngu%e sg%%/ngnt g gert Under tOK%
Sandithy 1%2@&&5&1@@1?1@@?@5}&0}:}19 end Qudle}él@m gdalophosphinoy. oxy,

con unctlont rewith, .inclu
) ortrpaelBsubsidf nZHeRh PR Poﬁgaf%?)%g’l ry%ﬁp%r an, - :
NN- cingB & Yot OB adﬁolecﬂbt’tat bftemnts wiBt hipkgate Tohingrragions

or di chl or onet han di chl oroet han t
mchude t&;gamtgpgte ATORES a.ﬁ@? £ g.}l%ﬁiee ].Eéé asq:feﬁﬁéd hereln

b ?Eo:aﬁ* B tionRityd gﬁlé@k ﬂldtﬁ]ﬁmsﬁﬂnpaqwhﬂy ﬂ@rsﬂbed event or
ut ano I oxane, i di ne

sipaohdtined ntay b eeediat PEFSF; a‘iﬁ‘gm%%i \%5 AtS %Ous a3 &?‘% ipsfances where
ﬂ)%%%ﬂt%@ SirQmithScy 888 Rhd Erﬁ’t/a@m&d iwarwldckeit |dt0e$ mots ol vents.

harmaceutically acce tabl e" ans th %_L‘ )
usef {iDis¢ase Peisp ardany2ny TeR-CE ont Iﬂnar;‘_11 '
' S 9 AR Rﬁenﬂ’ﬂ:ﬁeitﬁlthhﬁﬁvéﬂtmlmgﬁ oatlénythe
e[glg{t%%%%lrm:m@é%nundea rakc))l e and i ncI uges cy%g]for

mmﬂBﬂtf alivt rsadtiom heingedeserhed 18 SORERFUGL e
gh & rp;f? %%#ﬁen% A1dsse. acetgﬂﬁm%%ﬁh*}fcﬁ@fdr}in aq Qﬁﬂthﬂformarmde,

a CO ound neans salt's_that

B I@ﬁafdfmmmﬂlew ng o épradridorometin fish ey, dighy! ether, eyl

15
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t MeleizTdee: ) as, Aol tert-
?ﬁegat aarC%ﬁfe‘gs ettﬁ@ug%’? ét%ﬂ 'sal ts |;é§}1ﬁgjé’%b ac:l‘\)‘dpwP 0

ddthinbl, droxsa, pgrlﬂmﬁrm the tike. ﬂﬁ@ﬁ@féﬁiﬂ‘éﬁ%@'& GRFragy the solvents
| oric _aci kuric acid, :

H%%‘P %\E?&Cﬁoﬁﬁgé g:hoEH ?g%ﬁg%%g‘mcgln%ré%ﬁ% ??T(gg or formed

vv| t h “Phganceartdisaccepiale? hmeansdhitewhich é useful i preparing a

nzenesul oni c Y f. ORI BEhiol it _
e A
Pingwhe phoaiebleahd incdides dnit whiabiig accgp@b]@;fpgveéwry as well as

glycol i,C aC| d gag dr oxynapht oi ¢ aci d,
H ‘T‘omc aci d, Iactlc acid, maleic 30

aci d «pﬁa&na@e@faany adraptablecalat] of 2 nemgeivid medes salts that are
nmet-hanesul foni c a acid
@&Bﬁﬁ#&}f@‘ﬁé’é’&F‘?&B g’*%&%%% ‘?yﬁ%ﬁ& baPd %%act pgssess e desin

| 3%1 552 DhGivagf te@atet tamacink]. Stp:hslab.‘tmehésm fonl c

25

A e T aCht | o add and the LIk |
famd,@dit;,qg;ql% ?%2115\1?@8}5%@%2 B’Idég cf}i{ %I‘dec{%hﬁ)ﬂc 23id, hydrobromic

| a?@ﬁﬂﬂﬂlc%&db Bftrik 8cifl %Fﬂo@ﬁﬁﬁldb)tld andetedikef alnfoxlsﬁ@ W}thaamgamc acids
a

' t kal t h
et i o coss BOBICAH D BE i EHEBROS IR i cicic acid

30

bl goBEgenicachnges mmahd@utamm acid,
YRR OARE el iﬁ%‘?am ﬁe gc %f e

tglyeetiband) lrazdrmnalphw 085 gﬁlénﬁtuc acid, maleic

- PCT{ EP2004/,01357. . acﬁ qeﬁchﬁi ink@harfegientiabdié, mucomc acid, 2

i 16T G Cl ases 1 nc e al um nu_n hydroxj de, &% 1% d
naphthalenesulfomc acid, propionic acid, sahcyhc acid, sucanic acid, tartaric ac1 , P

. toluenesulfonic acid, trimethylacetic acid, and the like; or

salts formed when an acidic proton present in the parent compound either is replaced by

a metal ion, e.g., 4n alkali metal ion, an alkaline earth ion, or an aluminum ion; or

coordinates with an organic or Inorganic base. Acceptable organic bases include-

. dlethanolamme ethanolamine, N—methylcrlucamme, tneﬂlanolamme, ’rrometharmne,



hydr oxi de, potassi um hydroxi de, sodi um carbonate and

sodi um hydr oxi de. The preferred pharmaceutically
acceptable salts are the salts forned from acetic

VR PWSO58Ur ochl ori ¢ acid, sul phuric acid, PCT/EP2004/013557
nmet hanesul f'oni ¢ aci d, naleic aevd, phosphoric acid, 5
tartaric add, citric acid, sod|un1 pot assi um caIC|um
zipddhe bied qun:elslﬁ irmrgdrtic bivesiindivigie almdenst lyoidoxid atlcakd

%ﬁ&ﬁﬁ%ﬂ?% E%%%ﬁ?@dggﬁflékﬁ o#%gﬁf Fg&?&esunlﬁwgp§gfa

ﬂ&nquef@pecﬁ phnmpsh&)’ucaﬁy aetpabld shiesre&fe the selfts oh@ed fsangetic acid,

di "Pro
AP e b S RBH LBl SERuSE i
mmﬁi icitelc adif @odinng petdstiih)edtinen ainccodpaaitsiadt h

- ot SR oo Rl i e e Bty s incude
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sdiecnmrddithe foany@olvaRRpdd &fystd 96964 @bBehdkbhd) ak Hefinkd herein, of the
%gtheé adchen1stry Certain processes of this

FAdeRET 8AdHgR ylhpon the protective groups to bl ock
reactive nitrogen and/6r oxygen atons present in the
reactants. For exanple, the ternms "am no-protecting

group: n._pr.otecting .30 qgr "_are.used; - . :

Tt or EraE R R PR S e P ohC ol G iectvely blocks
gm@eupstiva EIManﬂnﬁummhdabniﬁcﬁmﬂi stictoiana di@ﬂtﬂgeeicﬁeﬁ can be

undes,] r ghle r durin tic edur es
ST R R gL Ret b e e RaR iR sprentionally
Asdoclakdd Witk ithie ﬂidtt{d dheﬁmge tGdrtain I:s@éﬂdf @I;us ilﬁ)@ﬂﬁd)n relyupon

benzyloxyc car.bobenzy] oxy,
) S T g%wm feﬁuﬁps%@éfﬁ SRR yfeent in the
@dckandt Rup g ah PRk te(r rotd&ida®ohp kéd “HiRogen fprotectmg

-artisan in the art wl “know Qow to o0se a group
6?1%11}?3 > 5@ g IRierhaageab h{rhfr% pog ﬁ%fera%th?&ewrg@l%\s&oﬁgf tended to

EGht AW dEn LRAChIENS un)i@n%gﬁ%%gﬁéaunn thetic procedures.
CT/EP2004/613557 g EoTvates” means. solvent

‘Haenplasnsitfogemprateriing coniaiinclade hut arstoot Emitedse.trifnegoacetyl,

0 LRI U AU e Ul R

'Hﬁﬁwﬂwbﬂmwkﬂyutbsnﬂq>nhehcnmé@akmbnaﬂswﬁﬁmﬂsxwmdxmwhG%DC)and

g’gﬁ%{] g‘h?gﬁ}%%%at @l llxgt%gﬁ’um\ﬁgoncbt%%e ago lt Gl Ig?lh t%g ease of removal ‘

aldfohohe ity t6 vﬁ@lsﬁaﬁﬂ ¢hd followthgireacgional cohol at e.
Hydrates are fornmed by the conbinatron of one or nore
ol ecul es of water with one of the substances in which

 -the water retains its nolecular state as H2O such

“conbi nation being able to foorm one or nore hydrate.
"Subj ect”: neans mammal s and non- manmel s. Mammal s neans
any nenber of the mammalia cl ass including, but not
limted to, humans; non-human primates such as 1o

chi npanzees and ot her apes and nonkey species; farm:
animals such as cattle, horses, sheep, goats, and

sw ne; donestic animals such as rabbits, dogs, and
cats; laboratory animals i-ncluding rodents, such as
rats, m-ce, and guinea pigs; and the |like. Exanples of



non- mammal s i nclude, but are not l[imted to, birds,
and the like. The term "subject"” does not denote a
particul ar age or sex. 15 "Therapeutically effective

W@ PwanEss4eans an anount of- a conpound that, VIMEEP2004/013557

10

15

adm ni stered t6 a subject for t&eating a disease
state, is sufficient to effect such treatment for the
di s ea&:évﬁtsﬁti&anél' fodvent htéciiﬁpesufotrma rt}h:yt ceffageditheestairbiontetric or non

oichictfintc pERRRRE OO0, 506 ch AR e SERRE R HaE o fxed.

. t:rh:éaﬁgﬁo afndﬂvenehﬁlddlbs hﬁlé:letd‘ysﬁsﬂhﬁdmhé whafeetys fddading Oudleate. [f

of adm n t i o udogemnme f the
A ol s st L DBl Gl i A SHERE st B Rot the
edlkee f(frﬁﬁe}il@s“ & alddildte rH'g?r&IatdB Qﬁff!':‘fo@ﬁfed he ﬁle&l@@fﬂﬁn atﬁ)ﬁig)lf one Or more
0S | ne er el nrererr varl g e
mieliss PE YR B PBF aF s CUD LD OB Hoter Hiin B lecular
vatd Al 0, axchwekibiatioB il disko fofBIcacRE alRe hattoand

rmst“ refe,,rred defi ni if any. "Treating' i

B L 28 wari@aww&m@% Ipﬁns any member of

ﬂieeﬂﬂ%ﬂhiaﬂg Tbfi8ndh&i@ Sﬁxtsdo@hﬁnteli 6, hit8dH3! A¥h-hB@an primates such as
Ini cal sy ons o i sease state . not to devel op

F BiPSHAY el DIREGicE:JUER AP b 3B iiephorses,

Ehep o%.@aaiﬁs%\hﬁé Bordebiic aReR sNt ad/fAbbRsS Hg&s' ﬁilfc%tsofaboratory
di spI ayésgl@gtorrs of the disease state. T3 i nhi biting
&

fREnady i3 $3angs, sticheas ratgyiics: dbERRE R!ﬁfvé‘ll birdile. Bramples of
LB8-rHirseas SRl Buidle hbSlimbd B, B@lds %ﬁﬁﬁ@lﬂ% T8 tdth “subject”

f(illl) relieving the disease state, i.e., causing
@Wdﬁ@fﬁﬁpﬁéﬁﬁhh&ﬁor%gres& on of the disease -
stat @I‘}Eérraﬂehﬁcﬂg REGRE af )R] eafﬁ(’?\fﬂf%f abo B g&ﬁ:ﬂgthat when

"cont act I’ng"” reactlng en referring to B
edinigered to eadich foriveeating aditersg starte, S wfﬁr.gentt twefboct suoh greatment

FEHS ST OBRASALSH S0 DO SN il B i e

epppewidatisenst bate behng 185 teds thutseverityior d;‘.ha diseashfomied; the age and
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' gescrlbe

R LT N A ——

umdmmechtd onkitetinang peadtitiohé bhy otted &dtors.. e. , t here

e e LT AT N Y R S

wiriable mtdrpmﬂtes by refemacksﬂie@rbiabdéihﬁﬂimi ofahe odridbleas well as preferred,
|nd| ca /or th el%ﬁsieﬁ uct. In general; the -
eé‘ief}rag a%OéBPﬁe It E\'g’pd #%n is based on -

" AUTO‘MEMg” br ﬁuéhnnanBejﬂasﬁ@m ska18 irdutlee conput erl zed

stemfor t enerati.on of A terratlc
nePF@V%Utt‘lﬁ‘ﬁéﬁ e $igeSe ot EHERE fgﬁgﬂiﬂ ot thrgdlaqase state
ﬁ@ﬁom@ﬁdl dp BNSsubfect R BELBE aipo\éed ﬂf@ﬂﬁé&@d&@d m%@ﬂ;ﬁ state, but

herelnlds1 ?hovvn the formula: s
splay symptoms of the disease state.

oes not yet experience or
(i) inhibiting the disease state i.e., arresting the development of the disease state or 1ts
clinical symptoms, or ' : '

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

_disease state or its clinical symptbms

2«

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

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

" produce the indicated and/or the desired product. It should be appreciated that the

.35

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



71 z N335 4 Chemical structures shown herein were
prepared using ISIS(r) v. 2.2. Any open valency on a
carton, nitrogen or oxygen atom on the chemni cal
WG008388t%es herein should 1o be understood adCT/EP2004/013557
indicating the presence of a hylirogen: The invention
provi des conpounds of the fornula (Ié 9 RRNRs X Ra
[14

18R Pe Rae OROFgnteryiediRpes veicinatsipap dee iih@'aq:ipcgpre which ultimately
- 1@&&%@@@%&:&%&0 {heﬁﬂ&‘éétwaﬂ@/%f ?rféfdesuéﬁﬁﬁ 15 o s
fromO ; erab mis 0

p r effélrﬁbﬁlgﬂl >ﬂ1¢ somendfatuse usgdin ﬂmAppimtlon prb@afeércahAVT@NOMm

b2 PR el b Bl AASREGARA Lt Al i 32 SR e

5 @maidktatdiRor cOrvegica (ko PP A n@mﬁ:eanggﬂ the gosaﬁaans &’

%@5@%{% eg.rzm:sagz_zn_e %?%OUggs%m% e}}&é&% g:s o{ﬁ% %Iy‘sthe formula:-

i ndependently CrC2 al kyl or shal g, C1-C12 al kyl, and
each of Rb and R is independgen i hydrogen, C -Cl12
alkyl, or 25 halo G -Cl2 2005/ 058847

PCT/ EP2004/ 013557 -10 RN Or het eroaryl N
optionally substituted by Ci- Cl a kyl, halo, halo
C-C 2 alkyl, C-C 2 -alkoxy or' cyan; each of R3 and

R4 I@adnﬂdﬂnﬁﬂdﬁﬁésls}ioﬁﬁiﬁﬂe&ﬁle e e{i‘&cﬁﬁ@%g’ISIS G123l Any open

-Cl12. al koxy Cl1-C12 al k or and R
?i?&%&’ﬂ%? HOPR PHOSTLP LI SEH 2R %ﬁ%@m&% Fiﬂgam should
- 10 beaydeREdddPas indicating the presence of a hydrogen.

The invention provides compounds of the formula (T):

ora pﬁannaceutically acceptable sait or solvate thereof,
. wherein:
15 mis ﬁ-o_m 0to 3; preferablymis O.orI;
- XisNorCH; preferably X is N; | _
-  Yis—SOy—or ~CH,~; preferably Yis—SOy—;

eachR'is independentiy halo, C;-C; alkyl, halo, C;-Cy; _alkyl, C,-Cy, élkoxy, cyano,

hydroxyl C1-Cy alkyl, C,-Cyy alkoxy Ci-Cj alkyl,-SO,R",
20 . —C(=0)-NR’RS, ~SO,-NRR, ~SR"; —N(Rb) C(—O)—RC ~C(=0)-E®, or ~

o . N(R"»-SO~RY,
-where . :
each R’is independently Ci-Cy, alkyl or halo C,-C,; alkyl, and
, _ each of R® and R®is mdependenﬂy hydrogen, Ci-C)2 alkyl, or

%  halo Ci-Cyz alkyl; ' '



5 cyclic group.with 3 to 6 ring atons that optionally
i ncludes a heteroatom selected fromN, 0 and S
eferably R3 and R4 are C,-Cl12 al kyl; and each of

WO BB 7Rs and R9 i s mdependently hydr ogen Bf TER2084/913557

10
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alkyl, or RO and one of Rs,”8, W or Rs together
W th the atoms to which they are attached forma
het er ocy dt’asanlwohetérpagylwptidnaly ubstifuted BYGCAC Q Nkyl, hlo) Hald G -C, 12 alkyl,

to be underst ogghy %tapgya#]e scope of this invention
enconpasses ‘hot o various isomners-whi ch may

exi st buteaak sof th‘eanmr}k'bUS 1ﬁélepbrldlbﬂly0fcli-G@n.ﬂk)S, viidohyl

may be . f Furt he re, the pe pr esent

i nvention h §o Hgﬁconpggg@s alkSxy an%rqfs] h’?s

Conpounds RO&n&EF tgethet mm\mtmcerlmmytoafhuph theRrare mchqumay forma
R6, RR RS nd Rg}é%{gﬁ%% Ga%égtoﬁksktxﬁt Oéjftfe Irﬁg%f e d.es aheteroatom

'preferabl)?}r nore pr
al kyl . 155did@tedéntnd\i © axSopteimshlyR’ ayd Rbare g(ﬁlz al]ﬂiﬂ and

cert mbod s o
o mor PR OLRERY R gndk? 35 Pathndbiy bl £y, gkl prR/and
Cl-C12 al bﬁb of RYIRS, ICL ol togdtker twitiGhe Etdinstokwixiyh theyar attached

2, B s 4 S g,

cer {3l f @mﬂﬂz‘rm ﬂ}at ﬁﬁels&pe SEhis imverstich @rcoﬂl,paéﬁesmm, ool the

hal o, G | ky l'0,Cl-C12
vagiauspPEy RFICHTy B 63 bel Teerbe S e of ety gl ey be
fdrhe@l %uﬁhgﬂﬁhoﬁn@le@o e%f falpeberiybention derdnabiipasses solvates and

Sl et s, S ar pref er abl al.ly Ci-Cu alkyl,
s@@ﬁ%ﬂomnoél@ ﬁ@?ﬁ}fpiﬂt’éq: @r,eaﬁgpﬂg‘ éug& @t’é% RS dR°® are C-Cpp aikyl

h
4- chit ertahemPpdingenéh §riopteny| |, 4- met hoxypheny!
3, 51&'2:& EIBBEG yel[n'ts 2 Rodi-ghl orophenyl,

2,4-dicblorop - net hanesul f onyl am nophenyl ,
2- wﬁmmbom XyFN 2- car banl oyl phenyl , 3-

%@%Mgr op g%§ lzp@%;g gmo%rpéep?ﬁgﬁgcflb “'di chl or ophenyl ,

TSR ARAEALT o ORI CTL RIS 5 ko o, oy

2 @fﬁh:oplkﬁngﬂ C-Cr-elkbor ©-@;, falkgrbr ophenyl ,

2 T B LA SRIERY afiuandC, bl oronsent v

phewtﬂﬁmmﬁom alhié ’}’SOZE@ 58 Opﬂlﬁ"g}thi(%lrlagab Shianglkyl, halo C,-Cyy alkyl,
suc en 0 ..
speg f%|l ﬁ.éh{g’m%qp Qlﬂ OI El LR Ak ey alk){'lr:lndR is ha10pheny1

or o- Substit u
p he [w&er&ﬁn &andl@Lﬁdht:ﬁ Rb istaryﬂ;;trefara;bnmgﬂonauy sulsthited phenyl or

ts, 2,8l I i | )
BRSO RUAPET o M refe 99, RogerHu S Ehirheor. 2
cEl%E&iih@nﬁOs Mmgnofcrpwn;a f@c}ﬂbio@ﬁé}gm, ehlofopheny, £ yodthaxyphenyl,
%rou W th cgrlng at %é}@%otl 2lly|ncludes
@Féﬁ@?‘&é’teé}‘h 36rEehl N3 specific WO
n?&%éégiﬁﬁﬂmﬁ% 5D Q%&&&&%ﬁfomdﬁh eBfilp 9tk RAt @ ipheR, 3-
and W\ar e b n%pRS and R4 to%et ﬂb th.the rlblo‘r
meghamiesud fo yl, 4-methanesulfonylpheny] uoro enyl, naph
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. ;
I 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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are attached may forma cycl obutyl ring or group. In
certain enbodi nents, conpounds of fornmula (1) are nore

WQReI08§84al |y of the formula (11):, R E) O RPYVERSOH0I3557

OS ~1Rlol s/ Il wherein: nMsfmmOtoS

preferably n,is fyomO to 2; .each,Rl is independently
embeg EnﬁﬁkyR-mh%Rdﬂeﬁ@ﬂwi@EP&fadiiw%ﬁ famw@xge@mbontowhmhﬂuy

GYBRRch& Say Brofh oy gﬁiﬁ %M@l re as defined

herein. 10 In certaln oalnﬁnt "of the conpounds of
f or ik gertdin gribedgnats, tompppndsertifoirile () aui merg pedficallyef the

@ﬁgﬂg Q@S of formula Il R10 is halo. In certain

enmbodi ments of the conpounds of formula Il nis 0 or 1
and R10 is halo. Sone aff the representative Conpounds
of Forrmula | are shown i@ Tabl e 1 bel ow, together
wth nelting point or S5y spectrum nol ecul ar i on
data. Melting points are fpr 15 the correspondi ng
hydrochl ori de salts unl i ndi cated ot herw se. Tabl e
A. # Structure Name MpC k (%H#HN 1N

4- (2- Fl uor o- benzenesul §'ony 212222.9- 0 CH3
3, 4- di hydro- 227.1C C H3

~di met hyl - 8- pi perazi n-

2H benzo[ 1, 4] oaazi ne% ; J-N. WD 2005/ 058847

PCT/ EP2004/ 013557 - 2"# Strlicture Name MpC or
/,

Vi-H

; ' . 0 R,
) I

[

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 :




NH 2 (N 4-(3-Fluoro-benzenesul fonyl)-2, 2-
- 8- pi perazin-1-yl-3,4-di hydro \

o CH3 di net hyl
NGO SF HN 13N oomssr

wi G

dlnet

hyl -

1, 4] oxazi ne (dec.)

ro- benzenesulfonyl) 2,2-
8- pi perazin-1-yl -

>300C

184- 0 CH3
4> 8fhydro 193 C CH

I ( OH,

‘Mp°C or o

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

h-#% 3 ChlorakhgnzeneSUIfpnyl)¥2,2? 233N4ne 0 CH3
di net hyl - 8- pi perazi n-1-yl -3, 4-di hydro- 235 C CH3, M-LE
2H—b nzo[l 4]oxa2|ne N{O'l d OHS5 (N N6
' ropd=(2=ftuoro-penzenesut-fonyl)=—262-3=—b—€H3
2 2-di yl - 8- pi perazi p-1-yl-3,4- 265.8 C \ CH3:
di hyd i}+benzo[1 4] oxazi ne | | :
2 4-(3-Fluoro-benzenesulfonyl)-2,2- 1 >300°C
dimethyl-8-piperazin-1-yl-3,4-dihydro- | :
j<CH3 2H-benzo{1,4]oxazine (dec‘)
N .
i
. . 0=s8 F
ST
H
N
3 [N:] 4-(4-Fluoro-benzenesulfonyl)-2,2- 184-
o. CH, dimethyl-8-piperazin-1-yl-3,4-dihydro- .
TCHs 1 2H-benzo[1,4]oxazine 123°C
" | |
O::_-é
ST
F
H
N
| 4 (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
r;i ,
O=
//S\@Cl
O
- H
N
15 [Nj 6-'}?11.101‘0—4—(2-ﬂuor0—benzenesﬂfonyl)'— 262.3- |
2,2-dimethyl-8-piperazin-1-yl-3,4- 265.8°C




F/ N O WO 2005/ 058847 PCT/ EP2004/ 013557 13 #

Structure Nanme MC or

Wi

YH§147 8- pi perazin-1-yl - 3, 4- dj. Jydro- 277, 1@ CIHP004/013557

MFH H (N) 6 CN

Chl oro benzenesul fonyl)-2,2- 273.0- O C3

2H benzo[ 1, 4] oxazine S O C H3 (N N
. 6—Fyyoro-4 (Q fl uoro- hpr7en9mllfnn\ll\- 197- O . CH3 . . . .
2, 2-di net hyBﬁﬁct@teper azin-1-yl -3, 4- 19&:21338(: \N CH3 - Mp°C or
di hydr o- 2Hbenzo[ 1, 4] oxdzine F/ O®I1 F OH 8 CND

N 6- Iuoro 4 (4 fl uorobenzenesulfony'—)l' 2>2- 204.7 O °| M+H
fiHeHB—digrethyt—8—pi-perazi-p-~1-y1-3,4-dihydro- 210.3.C - '
2H be 1,4]oxazine F|/ NA/ O F W 2005/058847 .

PCT/ Fﬁﬂ /013557 -14 # Structure Name MC or :

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
)
7 N 6—F1u0ro ~4-(3-fluoro-benzenesulfonyl)- 1 S7-
' o. FHs 2,2-dimethyl-8-piperazin-1-yl-3,4- 198.2°C
) j/\CH3 dihydro-2H-benzo[1,4)oxazine "
J |
o—ﬁ?UF
0
“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 |-




MtH H CND 1 9 4-Benzenesul fonyl -6-fluoro-2,2
di nethyl - 259.6 o : CH3
8- pi perazin-1-yl -3, 4-di hydro-2H 264.2C CH3 L
WOMAIFE44] oxazine F N | o H N1 10 CN  PCT/EPI04/013SST
2- (2, 2-Di met hyl - 8- pi perazi n-1-y472, 3- 190.6- 0: H3
i hydr o-benzol 1,.4laoxazi ne-4-sul fonyl)- 192 2C - CH3 .

gqnzoni trilgnfhge H'N 11 N Name : '-MPDC or
- (2, 2- D net hyl - 8- pi perazin-1-yl-2,3- 189.0- o CH3 1 MeHE
di hyldr o- benzo [ 1, 4] oxa;Fi ne-4-sul fonyl)- 194.9C / CH3:
nzionitrile -NO -H12!{N : : — :
A- Benzeneﬁul fonyl -2, 2-dinmet hyl - 8- 213.6- o CH3
pi per azi n-;yl- 3, 4-di hydro-2H 215.0C PH3 ,
pbenzio[ 1/4] oxazine N OAS O / o ( 47 ., o o
ST/ EP200M 013557 15 # §f@&%¥n\§$§%%§ﬁé%§%’ grz dimethyl 259‘60 i
' ‘ EH, 8-piperazin-1-yi-3,4-dihydro-2H- 264.2°C
CH, benzo[1,4]oxazine h
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
, jiCHs benzonitrile A R
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 '
04 Za
H
N
12 (Nj S 4—Benzénesulfo.nyl-z,z—dimeﬂlylu8— | 213.6- |
o, Ot piperazin-1-y1-3,4-dihydro-2H- 215.0°C
jégHa ‘benzo[1,4]oxazine '
O:__:\IS
O/ @




MtH H N 13 N 4-(2-Fl uoro-benzenesul fonyl)-2, 2-spiro-

194.8 O cycl obut an- 8- pi perazi n-1-yl - 3, 4-di hydr o-
207.6C 2H-benzo[ 1, 4] oxazine / N Q'S F/ HNL 14
wehids4s4837 Fl uor o- benzenesul fonyl ) -2, 2-spi ro- 207/EP20@Y 013557
cycl obut an- 8- pi perazi n-1-yl - 3,-45di hydro- 206. 1C
2H benzo[ 1,4] oxazine /N NOAS F OH N 15 CNJ
4= (2[ Chl or oz benzenesul fcnyl )-2,2-spir 91.7 0 o
) c:y% put an- SStﬁlcplérream n- 1-y| -3, 4-di hydrfgjaLm 94. 3C MpCor
2H benzo[ 1, 4] oxazine O|N ;S d 0 WD 2005/ 058847 M+H
PCT/ EP2004/ 013557 -16 # Structure Name MpC or  MtH H
16 N 4- Benzenesul fonyl -2, 2,6-trinmethyl-8- 262.9- N CH3}
pi per 1-yl -3, 4-di hydro-2H 264.6C CH3
benzp[|1, 4]joxazi ne ;
13 ‘N . 4-(2-Fluoro-benzenesulfonyl)-2,2-spiro- | 194.8-
o : cyclobutén~8—piperazin—1—y1—3,4—'dihydro— 207.6°C
O jO 2H-benzo[1,4]oxazine
[?l _
°
F
H
N
14 [N:' | 4-(3-Fluoro-benzenesulfonyl)-2,2-spiro-" | 200.1-
0. _ cydobutan-8-piperazin-1-yl-3,4-dihydvo- | 206.1°C
[ | I : : -2H-benzo[1,4] oxazine
l}l ,
- O=5 AT
o O/
-
- N
15 [Nj 4-(2- ChIoro-benzej:lesulfonyi) 2,2-spiro- | 191.7-
o cyclobutan- -piperazin-1-yl-3,4- dlhydro— 194.3°C
, jO 2H-benzo{1,4] oxazine
I}l .
O=5 G
o \@/




HBC N OIS OH 17 CN
4- ( 3- Fl uor o- benzenesul fonyl )-2,2,6- 253.3- N O CHs
net hyl - 8- pi per azi nyl -yl -3, 4-di hydro 255.8C " CH3

tri

WQRPOSEMBAT 1, 4] oxazine H3C N O s\

4- (2- Fl uor o- benzenesul fonyl ) ~-262, 6- 274.6- 0 CH3

tr|

met hyl - 8- pi perazi n-1-yl - 3, 4-di hydro- 276.2C -CH 3

~F 0 H N PGEEIND4/013557

é%k enzo[ 1, 4[oxazine [~ H3C/ NF a2 0 VWO : 'Mpf’Cdr' )
0p/ 058847+ FEP20044013557 -17 # %t ructure Nane
MpCor MrH H N11 19|CN M+H
(4- Benzenesul fonyl -2, 2{di net hyl -8- 419 _Q_CH3
pi perazi n-A-yl - 3, 4-di hydro-2H (MtH) CH3
benkol[ 1, ﬁ%jazi n-6-yl){methanol NOHOS~ 0 HNL _
16 N ~~ | 4-Benzenesulfonyl-2,2,6-trimethyl-8- 262.9~
5. FHs 'piperazinn1-71—3,4—dihydr0-2H—' : 264.6°C
O jLCHs benzo[1,4]oxazine
H,C™ l?l ‘
O::,IS
e
H
N
17 [Nj 4-(3-Fluoro-benzenesulfonyl)-2,2,6- 253.3-
o. SfHs | trimethyl-8-piperazinyl-yl-3,4- d1hydr0- 255.8°C
' . ) jLCHs 2H-benzo[1,4)oxazine i
H,C N
O:f,, F
—
N
18 | . ENj . 4~(2—F1uoro—benzanesulfonyl)—2,2,6— 12746
o. ‘s ‘trimethyl-8-piperazin-1-y}-3,4-dihydro- - 276.2°C
jLCHa 2H-benzo[1,4]oxazine
H,C I'i«l P
o=s
0

L e,
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20 CN) 2, 2- Dmet hyl

(pyr

benzo[ 1, 4] oxazi ne
W%?@S’@?ﬂs” nvention provides a conposition co
therapeutical ly effective anmuhf-

i di ne-3-sul fonyl) -3,

- 8-pi perazin-1-yl1l-4- 389 0 CH3

4-di hydro-2H (MtH) (CH3

N OAS N O Another aspect of th .
nﬁpTéE‘,Pﬁ%iM@lSaﬂ

of a conpound of

formula (1) and_a pharnpceutically.  acceptable. . : .
carrli er. SSﬁt@@ot her pspect of t_he mﬁg@ent i nvent i- on Mp°Cor | -
provides a nethod for treating a CNS disease state i M
a subj ect conprising adn1n|ster|ng to the subject -a +
her i . h . Pnrxnmlnd of .
for mul a H . Preferably| the di sease state corrprlses ‘
psyghosg€s, 3%chi zophreni p, mani ¢ depressi ons,
neyriol ogi cal di sorders, tion 10

_ 'dg’?i cit dNSorder, Parki ngﬂ&z ?Ssgglé}qejfdl o%%l_ i a9

- Jatdgral sg GFQSI Ha Al zhepigerazis- —Ibidcrcbhﬂke ~24Thd (MA+H)
Huntji ngyion™y age.  bddyoAnak 2Glefihof he
pr esent rntl n p?OV|desZgﬁﬁg Eﬁﬁa treat?ng a
di sgrder of t#e gastrointestinal tract in a subject
conpréygi Ng @dii nistering to the subject a
t herlapeut i cal pctive anmount of a conpound of

Jforrmula (1). Ang aspect of the present invention
proyi des a nmet hod”for producing a 15 conpound of
orrmula (1). WD 2005/058847 PCT/EP2004/013557 -18 |n
an ean¢|nent speci fic} conpounds of fornula I,
her ea deS|gnated as| conmpounds of formula is R

: R3 Ca (R1)mO .1010. maybe prepared
%c]:c g to a met hod c%‘ﬁ@eﬁﬂdﬁﬁé‘&?@gél%fi" 5 a) |38
reagting a g ynd of [ @yitin@-Bsulfonyl)-3 4—dﬂ1ydro 2H- (M~+H)

'benzo [1,4]oxazine
*i‘
O
=3
3
S B
-

Another aspect of the present invention provides a composition comprising 2

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

acceptable carrier.

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, schizophrenia, manic'd'epressions, neurological disorders, memory disorders,

attention deficit disorder, Parkinson’s chsease am}rotrophlc lateral sclerosis, Alzhelmer 3

disease and Huntington’s dlsease

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

| compound of formula (I).
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Br OH (R) mrNH2 wth a conmpound of fornmula b O Br
Br R R4 to obtain the conpound of fornmula ¢ OH I
Nk /Br (R)mHR3 Ra 10 b) perform ng the 7
wEyokh®aii on of the conpound of fornula c to ®CTGHRYUAYISST
of formula d Br OR (R¥%d H O18) reducing the
~conmpound of formula d to a conpound of fornula e WD o
200510588470 REEhERROH A13huhds ofl®rBilaR, hdredDeRBefigaredlas
m H ew% rgacting the conpound of fornmula e with a
obforfgy

EJHPO BY¥hla f \ s»Cl / f (R) to obtain a
.conpound of formula g Br .\g8s [/ (R) OGS
@]
ojféa
1 N
®i osb
0
= (Rm)n

may be prepared according to a method comprising the steps of:
5 a)reacting a compound of formula a |

Br
oH

w

 witha compound of formula b

to obtain the compound of formula ¢ -

OH :
0]
Br
(R1)m . H o rR*

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

' Br : 7 " :
@ffa '
: 1/ N @] o
: ®) g H . -

c) reducing _thelcompound of formuladtoa Compound of formula e

A




ry I \ O(RIOn/ 5 . e) reacting the conpound of
formula g with a conmpound of formula h RN NH h to
obtain the conmpound of forrmula i wherein R, R3, R
WORN05/RBB4™M and n are as defined herei nabove. PUO/HPR004/013557
anot her enbodi nent, specific eagpounds of fornmula I,
hereafter desi gnat ed as conpounds of fornmula m Rs
- -CND.RQ OR (R )mt naybe prared accordl ng to a

met hod conprising the steps _&f: reacting a
conpound of formula d WO o@ 8 PCT/ EP2004/ 013557
d of formula j Br

-20 Br .OR3 JR OH vvlthacuj ‘
(Rto)n 1 to obtain a comi®und ofl fermula k Br OR R
(RR)YmMNO (Ro)n k b) reducing the conmpound of formula

) kéncing tiFRoupdual of eirfMilae with Bompound of formula f

, 50,01
f
(Rm)ng :

to obtain a compo’und of formula g

) 4
0: fRR3
i :N
R1
®n ot
N
0
_5 _ (Rm)n

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.

10

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

compounds of formula m:

E J |
ojLRRa

R

m

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

15 a)reactinga :,coﬁlpound of formula d



4 OR3 (RI)m/ N (Rto <c) reacting the conpound of
formula 1 with a conpound of formula h { RON--\NH V
h 10 to obtain the conpound of fornmula m wherein R,

WR2305R4884R9, R10, m and n are as defined herei P&FEP0GHP13557
still another enbodi ment, specifikrc conpounds of
formula I, hereafter designated as conpounds of
formula g: WO 2005/ 058847 PG/ EP2004/013557 -21 RO N
OR4 (R N3 (R), my be prepar according to a
nmet hod conprising the steps aj-R’eacting a compound
of formula g Br 0\ ,RR3 (R 5wth a
conpound of fornula n R.®YZ 0 -Hto obtain a conmpound
of formula o Rs HO 0 RQ d

 with a-compound of formula j

to obtain a compound of formula k

10,

(R )n !_{_

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

: . Br
i :ojLRéa
®y N
-(R‘!D) |

n

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

10 to obtain the compound of formula m,

" “wherein RY, 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:



R (RI). 0--~s (Rio) 2 b) dehydrating the conpound of

formula o to a conpound of fornmula p WO 20051058847

PCT/ EP2004/ 013557 -22 RO N O/R4 R3 NP (RO c)
walglydissgenat i ng t he conpound of fornula p toPEEtERREP4/013557

the conpound of fornmula q, whanrein Rl, R3, R4, R9,

R10, m and n are as defined hereinabove. The

illustrative synthetic reacgi on schenes shown and

descri bed below further 5 fllustrate these nethods.

The starting materials and rdagents used in preparing

t hese conpounds generally ~are either avail able from

commerci al suppliers, such _&s ri ch Chenical Co., or
- are prepared by nethods @ tjogt hose skilled in the
© art follow ng procedures : h in references such

as Fieser and Fieser's R&H Organi ¢ Synt hesi s;
Wley & Sons: New 1o York, urres 1-15; Rodd's
Chem stry of Carbon Conpour_alds Sl sevi er Sci ence

Publ i shers, 1989, Volunes 1-5 O)Suppl enental s; and
Organi c Reacti ons, Wley & Sons New York, 1991,

l-l;la:é@accm%g ﬁ'dxﬂ@éh@& c§ E%z?ﬁ%‘t&e Jt@;%%tﬁ on schenes
are nere

['ustrative of nmet hods by vvhlchthe
gpfgagﬁﬂ’gdg,c(ﬁlfl e TESERG ¢ nvent| on can be
synt hesi zed,” and vari ous rmdl fications to these
synthetic reaction schenes gan be made 15 and will be

‘'suggested to one skilled in thq) arﬂ“ having referred to
t he di scl osure contai ned | Rppl ication. The

starting materials and the di ates of the
synthetic reaction schenB3/c qgl be isolated and
purified if desired using con al techniques,
including but not limted 4o, ation, _
distillation, crystalllzatlon(RE ronatography and the

- like. Such 20 material s. can be characterized using

GRARVER hom 1a 4 NCl udi ng physical constants and

spectra data ess specified to the contrary, the
reacti ons descri bed herei n pr&!erabl y are ’
_ , L |
go‘J "n-

to obtaina compound of formula o

R
1
N
HO oL R
Jw
GOV
. O'—‘";/S
0
R, 2

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



conduct ed under an inert atnosphere at atnospheric
pressure at a reaction tenperature range of from
about -78 C to about 150 C, nore preferably from about

w®200s0msabout 25 125 C, and nost preferably amdT/EP2004/013557

10

15

20

.25

conveniently at about room (or2ambi ent) tenperature,
e.g., about 20 C. Scheme A below illustrates one
synthetic procedure usabl ego prepare specific
conmpounds of forrmula (1) wigrein R, R3, R4, mand n
are as defined hereirn. WO(2005/ 058847

PCT/ EP2004/ 013557 -23 BrB-Br 0 0 OR CON Ste 1 ~
Step 2 ~ 3 Step 11 Br p | R.BIR'R Al kyl ation / NBr
Cyclization / N O Redu ( a Rb (Rt)ymo ff Ra
R4 (Rl) d HRO | (N)  Br. = nO R3 0 R3 Step 5 |
Step 4 R1 / Amination / N JL ul fonylation (RL)mN s
(Rl)mS (R1)mH e S02CI 0=1%" {f N\HOQ / f fl
(R1)~/ h 1 (Rl) (R)n SCHEME A step | of Schene
A’ an ortho am nophenol a isp\@gdgyl ated by reaction
with acid halide b_to afford benzam de conpound c.

By L ALty s sl ot
m’ne&emﬁé T RRR’, & peanskis are ande ﬁ@d}qf%léabé’vﬁfay conpri se,

E 8: oj’}‘a %ﬁgﬁg‘?ﬁ glé&gﬁ 2 ac{?{] é’éheﬂfe? H:iog\ﬂly:indb:{e@éﬂﬂéﬁ below further

ahbtrafmhé’se@x?eﬂngdkr oxyet hyI ) - butyroyl brom de (providing

h
2 br 3%63} ealﬁﬁ ﬁ%kfg ? % ? pr%%%?/%kr?pagmg these compounds generally
Ry Stetl N&Qam ﬁoﬁSccB:aﬂiEtdnd)swltey& sagichs Bddrich (ﬁl@qrwgl)Co or are

%)Igpra(r)e g&%ﬁﬁc&o‘%% ‘r%%sne}/ PGk E)'ilg’%ﬁ%' P1lcedures set forth in
references such as Bieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New
York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Cdmpounds,.Elsevier Science
Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:
New York, 1991, Volumes 1-40. The following synthetié reaction schemes are merely

illustrative of some methods by which the compounds of the present invention can be

synthesized, and various modifications to these synthetic reaction schemes can be made

and will be suggested to one skilled in the art havmg referred to the disclosure contained

m this Application.
The starting materials and the intermediates of the synthetic reaction schemes can

- beisolated and purlﬁed if desired using conventional techniques, including but not

11m1ted to, filtration, distillation, cr}rstalhzahon, chromatography, and the like. Such

materials.can be characterized using conventional means, mcludlng phiysical constants

and spectral data.
Unless specified to the contrary, the rea.ctions descnbed herem preferably are

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

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

e.g., about 20 °C.

Scheme A below illustrates one synthetic procedure usable to prepare specific

~ compounds of formula (I) wherein RY, R?, RY m and n are as defined herein.
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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
20 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 7
25 - sulfonyl chlorides such as pyridine sulfonyl chlorides, thiene sulfonyl chlorides, furan

sulfonyl chlorides, or the like.
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SCHEMEB

In step 1 of Scheme B, benzoxazinone d (prepared as described above in Scheme

®

A), undergoes-an N-benzylation by reaction with benzyl bromide j, to afford N-benzyl -
benzosazinone compbund k. N-benzyl benzoxazinone compound k may then be |

. reduced in step 2 to provide an N-benzyl benzoxazine . N-benzyl benzoxaziné 1 may

‘then in turn undergo amination by reaction with piperazine h (shown in Scheme A) to
pfovide piperaiiuyl benzyl benzoxazine m; which is a compound of formula (I) wherein
Xis N, Y is -CHp-, R* is optionally substituted phenyl, and R%, RS, R” and R® are

_ hydrogen Where R is hydrogen, a suitable protection/deprotection strategy may be
utilized during the amination reaction as noted above. :
r Another 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.



SCHEME C Instep 1 of Schenme C, aryl sul fonyl
benzoxazine g (prepared as descri bed above in step 4
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optionally substituted phenyl. ' :
The procedure of Scheme C may also be used w1th N-benzyl benzoxazinone

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- HT6, |

and/or 5-HI7. The compounds in general have selective 5-HT6 receptor affinity and as
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pills, cac ozenges naybe as sol forms

- sy dibg emﬁbrom,rmumdq}ms,gagnaqqs@ﬁ [utipgs, 299@1{;53@417510115, ot solid

| E‘Hﬁ} {F%%?l HORIRRE Ezlgfegdg(f ko %@%d}ﬁreﬁéﬂ URPhELLBE REH liquid form - -

|on|nc orm pr.e arat | ons

preplatdiong - dmllsbnnsay bg/pmpsredeﬂl sodiviiens, tygsonple, in aqueous

SRR CRRAR o DR AR S gkt EBmple, such o5

e, yorb&ﬁ@ﬁmselem dm ammi Aquenus poleionsdandwprepared by

FShOTE. IRYbe, BreRar Sthb il S0k HAL0R S b coRAAIR vods!

-@ﬂiﬁﬂi&éxfsyddaﬁhitﬁ&ﬂhg agdn@y. - fepeond ﬁl,spﬁlsmlms aa;n bd: peptieil by dlspersmg

b san ool eale, o, acach s, AMEQUS ool LaNP SAulor
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‘Qﬁitﬁétl%ﬁ%id&&ﬂ&ﬂiﬂc@lhﬂ@seg wcﬁmﬁ%oxﬁﬂnaﬂﬂlcsﬂulose, and other well |
stablllzer and thm ents Cg*fcﬁ«' us s ons, and
speye FSPSAGING A5THR (;fn f"’&}%‘ﬁ&} SoIutioRs-SPpSPSH
dinvisiad. Acd inw c&ﬁ&iﬁoﬁﬁﬂﬁlﬂdh towak estiveicbpvh&ttpttdorants, flavors,

: g‘gt Eq%ér%,i bﬁqﬁg, pla:& zﬂln ?@g égtugag éy\r%ﬁ%q:rf’e)fsr: td%%gxlsgntg HiRkeners, solubilizing

%{&pﬂmm&cel l.ul ose, and other well known

spendi ng agents. Solid form preparatio
soI ulhe ﬁ@mpgu%@@h%h@senéﬁafew% pga.vé»ﬁ@rngﬁateﬁ%g; parenteral

rirﬁkt?aﬁd (ﬂ)z ﬁ&&@f&r@aﬁﬁfe‘ﬁbﬁl&ﬁ 5t continuous infusion)
orants stabilizers, bUffer@R{éartlfICI

andl rrraafthﬁrpatsemd@m éniéri@se farms je pemonles, preifllpd sapmges, small volume
?r?ﬂaéiﬁh ok 7 ﬂﬂﬂtkﬂgggoital@@gwﬁﬁ%n adHEd presertdifreC ARPRLMGSsitions may
e present invention maybe fornul ated for
peekie snttefosins aaqupmsgqmaqqhﬁppn(seorgemulyym o Altgreaueqs wehicles, for
|
%%aar%@ g?lglge nein ﬁl@&&s' 'ﬁ%ﬂfeg{ 1 A rc%P %k%gir%gul!ﬁgﬁﬁ dr néueous
_pameta, Hﬂemtsyolwﬁge oF Vel mdud@ peopylent glyrelnpelrethfene glycol,
qul Ll d Olfs %o %@é 81?) égréd\fgzé}ﬁa% Hded AERTERY Zlvﬁeata_)h &nd may

0SI orr?s as Suspensi

' ﬁohﬂam fanlsmlammryaga:ﬂts swhss presoiving, pettagueoulsifyieg pqugendmg,

deous  carri
@d»dnuemtzﬁnecsl@;} aseptisiselntioredf stdréls smlnizdmhjzdm}ubgaltren érom solution for

g fesbie vt g g SeuB Srodn(feay

ol eattgy) coﬂipduﬁa\syof thepicsdn niw;mﬁuh atayrbye fagmﬂh’eedfmcﬂmpusl
r.eserving, emul.sifying or su
SRR o PERHIE R B e St AP B pdpqpsdermal.

aglé sg%xoslg#gt a'&%ﬂ\% erﬁgtn?egsp T PRhye Hlf%ﬁ&ﬁ may bein powder

Y E@:ha@ﬂmfﬁeﬂtﬂﬂ{@&bﬁﬁ& opmmpm,m@mﬂateaammmqueous oroily
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obt ai ned by, asept on of ter soli

otsHiN thetaiporatritiy thsnmec e Geling et b dlop ey be
YSEn el vAttS at%%l%@s M@ﬂy%la% arfd ﬁlﬂ,m%ﬂrhﬂ a0 containing one or more -
pyrogen-free The conpounds of the present

|en%%ﬁ4%maﬁﬁ¥ﬁéﬂbﬁéﬁ%4gﬁﬂ@ddlﬁwﬂpé By, suspending agents, thickening

agents, or coloring agents. Formulations suitable for topical administration in the mouth
include lozenges comprising active agents in a flavored base, usually sucrose and acacia or -

tracracanth pastﬂles comprising the active ingredient in an inert base such as gelatine and

glycerine or sucrose and acacia; and mouthwashes comprising the active ingredientin a

suitable liquid carrier. -



adm nistration to the epiderms as ointnents, creans
or lotions, or as a transdernmal patch. QG ntnents and
creanms may, for exanple, be formul ated-wi th an aqueous

wonomiokss430 base with the addition of suitabl eCI/EP2004/013557
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agent s, sta

t hi ckening and/or gelling agentgg.Lotions maybe
formul ated with an aqueous or oily base and will in

generahe a!»ago&m RN 165 APB vt HDR Sy befuhsiated Bgadministration as

l'i zing agents, dlsperS|n agent
emrselhtwe%éﬁdh@ TaiFEHe egf agig | ghfpTides or cocoa

ag@tﬂéﬁs ﬁt:s@ ﬁt@ﬁt@tﬂ@aﬁ- 38484 ks HBPLGal homogeneously, for example, -

admnistration in the nmouth™ include | ozen
cb¥ptiisicn g haatolipe hagwgereoup nixtreiy g ee@%a@r‘gtnt@scua?mynt sized
SHRIAS S ARG 18C8G1 P sBRdiff, agacant h; pastilles

conprising the active |ngred|ent in an inert base such
as gelhe pcnep@tmtis ofthequedentingentivganesles e ubitetion yagnd

sui tgﬁﬁﬁﬁﬁ quil c%féral &Q{‘ﬁ%&%gg@%@%&& or'sphafs Containing in

PEiditipR 00teetEE3Tgredi2ot Tivh comirpou Atk indhprdsehe appropriate.

' nvent:h? grtlng@v}/rfﬂg F@ﬁ@fﬂ%@%}?ﬂvgﬁ{onatgm t%tﬁlﬁfa'tégﬁ?ﬁasal

Supposi Wax su
f adminisicitidng Mhe evlirders @rsugppesans datppiedidretily st Thtmh&tabehwty by

B R, GRERSIL R AR RRe R bl
mney be pravdddien spgler@dniltidosedonuelhi tiriattes msecbf ) quipds pr pipette,

- {j“é O%’?}? b%” %ﬁ}ﬁ%’?ﬁli B}ﬁ a%%tsnf%iﬁ}ﬁ_] %%!élg-rh S pﬁ{c})) QH ap?edgtermm%d volume
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adfmhﬂ sslitiah bosuspiieisnThek casaofonsay, tiiemap be gellisved for example by
pastes s containing in addition to the

e Oor
PRt D BT O R L A PEPE 02 ar'e kmown L {1
art t Thoeorappindp of tegresedhiavenivpatnds: fofmtihedoive seotol

f d f |
T eRah SRt Rl Pt Shur L e B pogeans

. a&ﬁhhﬁstxa@toheq*hé yorhpoﬁﬂ@wmageaémmauaﬁemmauq;afwaatmaﬁabxampte of
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ans, far. exanpl e, per, pi pette
The ordemal e Kﬁﬂslcrqwrifé pﬁutsfna@ B G726 TR tgjpied by imeans
MhSehRSe f&ﬁr 8 ¢ ]%I@By hﬁ&rbﬁfzaﬁ&?* eI‘lef acﬁvéjﬁfg%ént%pmwded ina
pi pette, hi s _may t he patjent

aﬁt@ﬁwrf@tﬁfbm%gwatﬁ %tsglsgﬁpéﬁ?%nt sgp% avt elmalearerarhand CEGD- for

B&nﬁﬂé %dh%o@iﬂuéﬂﬁﬂ&ﬂﬁi@ﬁmbl&oﬂ&tﬁo%&?m@foxa spray,
this 'may be achjeved for exanp .15 nmeans of _a

deBlorgalhHy sprayopdB eve €5 i BhIERs oL hE praosol may
- pE ety AYE:AR a%ﬁaﬁt‘%ﬁéﬁ'ﬁs@&&@lﬁ OThAgd@SPHrug maybe

mnistration, particu to the respiratory tract
amtmlﬂsd bl armgettrntg Fdﬁfasfallfefﬂ%ﬁmhfﬁh@ petive ingyediprs neashs pupidded in a
L)

V‘ff'olrtn c%%']ﬁ'? gbt«r&er @{{/agn]?lgg p&w@?{)%ﬁg&%ﬁht? %{iﬂg pdgid ﬁ?‘?ﬁhﬁe powder
plast sedbersdictee starte stibpttadarivdtivey smwﬂmxwpmmhnﬁhﬂmgﬂulose and
a%élmﬂéﬁél?&éﬂ% &’o\ajl’j 4 ;Péx% 'b%Wdé@ga#Igés} g\&ﬁl?(grgggga\{ﬁ the naﬁal cavity. The
spww@nlcenwpsxpem hamﬁ)es:u@hntaé lraum;th Horedbin &nmcamtpmn capsules or

%qge{ (91% &y d«._r;ég %? ﬁr bl?étecrggagl&q% kv%?&oﬁ{@w%ﬁ& mmiay be administered

ane

: by means.of an inhaler. .

Whien desired, formulations can be prepared with enteric coatings adapted for

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

- compounds of the present invention can be formulated in transdermal or subcutaneous .
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 drug delivery devices. These delivery systems are advantageous when sustained release of

" the compound is necessary and when patient compliance with a treatment regimen is

crucial. Compounds in transdermal delivery systems are frequently attached to an skin-

. 1



di chl orot etrafl uoroet hane, or carbon di oxi de or other
sui tabl e gas. The aerosol may conveniently also
contain a surfactant such as lecithin. The dose of

wdnog/oe®y7 be 25 controlled by a netered val ve . PCY/EP2004/013357

Alternatively the active ingredients maybe provided in
a formof a dry povvder for exanple a powder m x of

ot gﬁlegiq@mmq?féﬁu AT BRI E PFIEREest BASE PR nASned with a
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| act ose, sta starch deri vati ves

ch
hy Wﬂ?@‘i G‘Ei}ﬁlﬂﬁ@t tgh Ageg (Irdpstecdgzgcyclo eptan—?:c’ one). Sustained release

e nasal cavit

cummgnt ﬂ?bﬂsn’vdybealpm@tﬂ csgansklaimibe compeunedima fipid soluble

PRSP Ao A SO i, B sl s
admi nTkt pllaenhacdmcahmqmsaucms aagrprefemhhjai,ne.rmt dosggesfiorms. Insuch

p@éﬁ(f\éff%ét?ﬁﬁ 51%' Qﬁ@@ srﬂﬂg\{@neog m@@ﬂﬁ%&b&&fﬂaﬁ BferWyl shirgery or-

: dFor{n ﬁl Sprg{gag:g%"ogglts I%qcﬁwﬁgcf' nli?t? ESB&E ggntyﬁn% agﬁ)trg};érllla(ﬁe guantltles of

CcOoa or SUS al ned or contro

aﬂmmnzmcroatpommoﬂ?hehmtamsageeform gareblé 2packafat prepantpdre the package -

the, .conp he esent. i
P Lo oGPt BN B0 S8 grpoctes and
dpdivades in \dﬁkl bﬁzﬁﬁpoﬁl[hse Sésaj éhd wer d{osagfsﬁ)ens:aa bea capsule, tablet, cachet,

o RS ol SRR AR e kbR ke WFR IR Bllecd form.

t r eat Odiek smﬁbld‘ﬁﬁnn&euﬁbal@axaiers Axeinthein fietsmilations are described in -

B oS B BOACTLY 9 3 98k,

aﬂzﬁiﬁﬁ CGophpaglySupb edition, Thetob0 PR idatih. therms&uve gharmaceutical
Aé)ﬁ@fe conblned wth a E gﬁgatlon en ancer % di
SR O ESE Ig ACEIOBRB SF s D CEREIRv okt SiF HettiDed in

#a51& 6-#el i very systens are inserted subcutaneously

'|nto the subdermal |ayer by surgery or injection. The
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subdermal inplants encapsul conmpound in a lipid
sol ubl e 5 nenbrane, e.g., §$@§@%ﬂgsrubber or a

'bi odeTafdabR F}b@épé!ﬂ&{ons end exanﬁ);ﬂbs/dra e to étﬁbd:b thoseTslkﬂled in the art

- phar mac utlcal pre tlons ar abl
CiSaae AR EHGHahe 1 Brheathe PSSP FrT G 148 should not be
seldideided il #Ristopd QT afe lﬁeéﬂt@mnbﬁugn&e@rme tlm;strauve and
guantities f he active conponent. The unit dosage
f GPHESEHAL ckaged preparation, the package

cont ai ni ng dlscrete quantities of preparation, such as
packeted tabl ets, capsul es, Es@apled pawder s in vials or
anpouyl @Flu@f@@enz&ﬁéu%ﬂvq} Sl Qﬁﬁﬂl%thflp-ﬁrﬁlﬁﬁamﬁel -5 ARSI Re-2H -

tabl €T, "cachet,” "or T oZeRgg,d[i: imef 1t can be the

appr ﬂitﬁﬁﬁ qr Ex%ﬁﬁ ing BRABKAAELLA B (1) usin
Clhe?ﬂgu?%ﬁﬁ?y a?%%%@%?FEQ?E arrfegg %d their A () g
f@wﬂﬂﬁhﬁuqnsadmeed@kbﬂnb@ﬂﬁﬂﬁVRenlngton The Sci ence

and Practice of Pharmacy 1995, edited by EE W Martin;

- ‘Mack Publishing Conpany, 19th edition, Easton,

Pennsyl vani a. Representative pharnmaceutical 15
formul ati ons contai ning a conpound of the present
invention are described in Exanples 6-12. EXAMPLES
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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
wohoshskspot be 20 considered as linmiting the SREOPEP2ef/013557

the invention, but nerely as being illustrative and

representative thereof. Exanple 1

4- (2- ] uoro- benzenesul fonyl) -22-di net hyl - 8- pi perazjn- |

-yl -3]4- dizhydr o-2H- benzo[l 4OX§ZI ne 25 Thl% exa Ie '
S tes a nmet hgeP tor . cto % ngocon'po f
for V\BL') .using. the synt Bdun-eatmi)MISCh D

bel ow. 2005/ 058847 PCT/ EP2’OO4&’1 -31 Br Br BrH
OH Step 10 Step 2r I/ N Br- Heat/DI\/FO /| I Z Br
HHS Step 3 Br O’Step 4 O BH3-DMS 6N v ' NF ~ SCQzCl
0= H | \" Pyridine 0 O_0 H Step 5 CNJ Step 6 ( ) J
"HO/EEOHO N Oj/~tOHN F NF Pd(dba)s3, BINAP
O=S\ O\ O SCHEME D 5 Step |

2- Br onp- N- ( 3- br on®r 2- hydr oxy- phenyl) 2- et hy er ona
m deSeBp Br OH Stlep.al : R , aji ,
' BH,-DMS _
N 50,0l
H . ) o e O
7 ©1F , Pyrdine

.OYO ‘ !
Step 5 [ j 7< Step6 [Nj

N HCI / EtOH o
75w LY | J
N NH |
& N . N F

N
Pd(dba), , BINAP o0=$ 0=8
O{

SCHEME D

5 Stepl

. 2- Bromo N-( 3—br0mo—2—hvdr0xv—phenvl) Z—methvl—proplona_tmde
‘ Br . ’ :
o e CE
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. - :

15 Step2

| ,8 Bromo-2.2- dzmethvi zﬂ{{—benzojl 41oxazm~3 -one




Il O N2 0/ Hlc Br Br~/Br / \ Pyridine (1.8 nil,
22.3 mol) was added to a sol ution of :
2- ami no- 6- br ono- phenol  (4.198 g, 22.3 mmol) in dry

wa@eaBs¢200 m). The mixture was cool ed in i @ETERY004/013557
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then a io solution of -32
2- br ono- 2- net hyl - pr opi onyl br om de (2.8 m, 22.6 mol)
was added sl ow yB; The m xture was stirged at the room

tenperature for kour and wasg, s, pour ed int
and water. The @ ni gl ayer_mas—u.ash ter
dri ed and concek _mr v Heal 6DYID y

I

2-brorm-N-(3}brorm- h OoXYy- phenyl) 2 rret y propl ona

‘mde, which was used directly in step 2 w thout

furt e 2proinfa-Bat-eomat - hgtepypenB)-@rmetRyl-propionamide of step 1

Sy At BeRgef) g eEh e TaRa5, Y £A08AORAE8 (65,

@E’ESImmb[) N2 mittutd Wisdreated overnight at 150°C then cooled and poured into a.

T R T .

oker MFOSg mhdﬁﬂgﬁmmfﬁstlmﬁﬁiﬁctohoeﬂfmmvﬁcﬁ and reddtib8brown residue.

b T SRR AP a0

a»eﬁioﬁfl 2]oxhhia-Bogan mmﬂtamldqma%s) Maspbedsd brine.
dry| ng over I\/gSO4 the organic fraction. was
' 0 brovvn resi due.

8 brorm 2 2-di
white solid (8%
8- Bronmp-2, 2-
Br Brr Step

8—Brom0~2,2—dimethyl—éH—bénZo[1,_4] oxazin-3-one from step 2 (768.30 mg, 3.0
mmol) Was'diséolved in dry tetrabydrofuran {THF) and the solution was heated fo reflux.
03 m! of 10M borane dimethyl sulfide (BH3.DMS) in THE was added drop-wise to the

reaction mix, and the reaction mix was kept heated under reflux for 1 hour. A solution

of 10% ethanolic HCl was then added drop-wise to the reaction mix until a white

 precipitate appeared, after which refluxing was continued for 10 minutes. The reaction

mix was cot_)led, and the precipitate was removed by filtration, washed with ether, and air
dried to yield 770 mg of 8-bromo-~2,2-dimethyl-3,4~ditiydro-2H-benzo{1,4]oxazine
hydrochlorlde (92%) as a white solid. MS {(M-+H) 280.

SteL) 4
§-Bromo-4-( Z-ﬂuoro—benzenesﬂfonvl) 2,2~ d1methvl 3,4-dibydro-2H-
benzof1,4]oxazine

_‘Br

. ‘ e
Cstepd @: jé
J< S0, Cl N F
@: , Pyridine 0=$
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 " -
- mmol) was then added. The reaction mix was stirred at room temperature, and 2-

_ fluorobenzenesulfonyl chloride (416.37 mg, 2.14 mmol) was added drop-wise to the

reaction mix, after which sturmg at room temperature was contmued for 2 hours. The



HON H 8-Bronmp-2, 2-dinethyl-4Hbenzo [ 1, 4]
oxazi n-3-one fromstep 2 (768.30 ng, 3.0 mmol) was
di ssolved in dry tetrahydrofuran (THF) and the

wenlosrtisedv was heated to reflux. 0.3 nm of | OWATORAHE /013557
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- stirring at rqpng erat vvas cont|nue @r
hours. The WO ZQO 8847 P /01

di met hyl sulfide (BH3.DVS) in_BsE was added drop-w se
to the 15 reaction mx, and the reaction m x was kept

heatigd . HRdaE tHeﬁfHehlt)éd ft@feﬂljxif@ﬂf[ hodY, 80d ddl@Ntodbod¥nperature. The

ethanolic HO was then added { lg to the reac ﬁ?q _

DM vis GRER VD B AR BppHaT e (e R s

LRRL A GRG YRS &9&1%@@@&&@& ﬂz&%hm WithSater] MR rsﬁ%@itbd)NaHCOE., and-
and

m X was cool ed, pr.ecip te was renoved

fdiried {Nei56k)- S@Wwww‘@dweﬁer fé Hcegl pressue %Flﬁbér%l@eam

AL Qf h h f hy (EtQOAcin hexane, 5% to 20%) to afford 610
% 8r on‘t;1 ai G mmao = YA( di h)clmr o-2I—E be(hzo 0) 4] oaxa2| ne &

2L 3fipo pﬁw:@npfﬂe(z( oz A s 5 eSS o 2EL

%_%x%zroé%r%ib%?%iée ]g? anoilw 1ch-sohd1f1e11 ];a on 8 andm% M WEJTOI§)9I %130 14°C MS:

) uor o- benzenesu
dMHir 40124 benzof 1, 41loxazi ne Br Br O Step 4 ~ SQzCl
E HI / Pyridine O=S~ F it 25

- gfo_a&zﬂgéﬁ{@fém% éz% Mm%h%azoomﬁﬂeh%a@ 188zin-8-y1l-
#perﬂ rne- Plchiboxyhit acid E@rt—b te'tI ot ) Was
yrerne Cchiorrde, rch pyridi ng, (2§3 85 g,
3.21 mol) was then added The reacti on
stirred at erature and 2-
f1 uorobenze chl or Et§E5(416. 37 22 14 rmol )
was added di¢ to the reacti on m x fter which

reaction mx was heated;to\_Lequf

cool ed to room t enper at Ub&dba), N@inAPeact i on §1,§ s
diluted with 5 m of nethyleie chloride an

aqueous HClI was added. The organic | ayer vvas @
separ at ed, washed with water, then sat-urated

Na HO@Bsohiush ofdrtireghot MZ%}O—bS@iemedtﬂfoﬂﬁ$~2£iedﬁﬂ&ﬂyleﬂ;ddlhydrm |

PP e st Ushie b ehErniD R dioc sltrasisog ¢ be, 1124
%ﬁﬁl@l‘) ¢h 61X, 8ftolubie %8@ ad¥ed to a warm, degassed mixture of Pd,(dba)s

(QT%{E-}%%HQ]I]S g%f@%%grrlgﬁfpgﬂz nesgLf onél%%&%?dl rrebﬂgfmgp (422;

| ' %%Kc{l_@héﬂﬁddﬁﬁﬂoﬁﬁ ANPIAghHW;35 D08g, &.065Gnhol. anliBlaOt-Bu (151.26
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_ 'mg, 1.57 mmol) in 5 ml of toluene. With stirring, the solution was heated at 50°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%
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- ﬂuor0~
benzenesulfonyl)-2,2-dimethyl-3,4- dihydro- -2H-benzo [1,4}oxazin-8-yl}-piperazine-1--
carboxylic acid tert-butyl ester. MS: (M+H) 506.

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

benzo[l&]oxazme o




Step 5 10
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ro-2H benzoll, 4l oxazi n-8-y1l1l pi perazi ne-1-carboxylic

w kﬂtg%?{'ft butyl ester Br O~ 1 0 Step 5 r ObcCh/mp2008bi35s7

*ONNHI \ O 6N F_jspd(dba)3, BINAP Co \ O
| A solution of
8- br ono- 4-. quoro benzenesul fonyl) -2, 2-di net hyl - 3, 4-

" di hydro- 2 4] oxazi ne (450 ng, 1.#24 nmol) and
1- Boc- plpera e(2094mg, 1.124 15 in-5rnL
of tol uene &/ai added to a wet'¥h® degassed_mikture of
Pd2(dba) 3 ( rN S

20.59 ng, 0.

bi s(di phenyj 0) - 1 1'.- bi napht hyl , 0. 056
mol ) and (51 26 ng, 1.57 mml rﬁ of

(d| benzylid one) di pafl adi un(0),

2o bl AR *
» B
@ ZN-] )
tol uene. Wth stu rr ng, the solution was he:a:t dat 90C
for 2 hours, nh allowed to cool to radm
t enper at ure. etate was added to the 20
reacti onwhi ch vvast en filtered through celite. The
filtrga Mﬁgﬁ%ﬁhﬁﬁnﬁtﬂfﬂn‘ﬁmeﬁdﬁ?ﬁw SJ@dﬂiide;o IHJrh&ezc([l, | oxazin-
an r

: g@mi@rqz,i%hcmoyﬁgz ac@%ﬁqgt/gm{tylﬁ@a t(t??rrq @Efjé mxﬁ%) was dissolved in

1_0

15

20
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.30

Savkthh 9. Teshd 's'nﬁuﬁ@ﬁwﬁ&lﬁdc{ddeﬂxr@bffid)%%thaﬁbli@hﬁirogﬂapmad
15% 30% Et hyl acetate / Hexgr}el) % &1 dgtg led
atsitionof heympguyesvas hggled at 100°C (steam ba )forl mm es, and then coole
QS @5&9%&55&&% hat %h?chqirﬁsa mﬁhe anyétaﬂhﬁwmfozﬁte@ eMhofoliddras

oxazl n - pi per.azi ne- carb xylic acid
tC@ﬂ@Cf-@iﬁPX/ t@éﬂgﬁgd veed afviof> C%tf % ugion €0 provide 160 mg of 4-(2-

‘Zh‘%% ﬁCﬁh@s fl@ DOS Hich B LQ pherazin-1913, 4—d11 dro-2H-

geram n 4-di h dro 1) 479
HEnZ@[[l;Ec] AL Yomclzleuép @é&ad‘ﬂ W{%@'@bd&/%@s@ﬁ ) 475.
- 34 My BXR%nhas allowed to cool to room temperature and 0.115g. of 4—benzy1l-8—-
piperazin-1-yl-4H-benzo{1,4] oxazin-3-one hydrochloride salt is collected as a light

| yellow powder after filtering and drying in a vacuum oven. MS: 324 (M+H)", mp =

235.9-236.2°C. |

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

compounds are shown in Table 1 above.

&@i&}i@é
This'example illustrates in vitro radioligand bmding 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



CND Step 6 CJI NHC / EEOHO ONN F OS o0S O
O 4-[4-(2-Fluoro-benzenesul fonyl)-2, 2-d
nmet hyl - 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n-

w820slos@uper azi ne-1 - carboxylic acid tert-butylpEISEREN004/013557
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15

(470 nmg, 0.93 nmmol) was dissolvgd in 3 nl ethanol. To

.this solution was added 1 m of 10% et hanoli c

MALOGRL O hEaath BRI PN o QAR AR e ashed 3

eam U es, and then cool ed

' ttnmsanmetcemﬁ} :auﬁ\wetséiclwtﬁomlndﬁ HBEL@ wh dederarined & magigactive .

ZC%&}‘— rPfegr a%ejl%gpa a&&l é ol lected by filtration

er vacuumto provide 160

of A4-Ipigplacement of- [3H] LSD from the binding sites was quantified by fitting °

fl 1-yl-3
<AHROD IM T RDap Ay araerouee SRR O 0Tl
salt. MP: 222.9-227.1 C. MS: (wmmgggasa;o Thej

sol ution was abl Ibasa]c M—F&m—t—emﬂ
0.115 g. —— 1410~ il{logllipand-Tog

of 4-benzyl -

o P Dol Vi AR 3&;’%@%@@4}5@ 0% 3OO AR 6nd and

fI'ngl@ Ehd@naatraiopiof gadislignid peedurimpeir- mbzﬁmaBQ#éc(ﬁMbH)dmg of

e, Thepradionind T JroReRe iy gaT e Biskxand the

r&@ﬂ@g&@&t&sfl uor obenzenesul fonyl chlori de in st ep 4

with the appropriate substjtuted benzepesul f
chl or¥destheprosediess REExmPle Ryfoter gﬁ) @f%ere tested and

rBRhAE BiOs- ?ﬂkb"éaﬁ@go%mmliwsx@glp RbapYhRAONIfSanEla (HtwRrdn R® and

‘wi th 1-brono-cycl oput anecar ponyl bromnide. These

o metD ar RO AR TaBY BT {0 & Fa O R BPEP St 5-HT6

|eso cQnpaun formula (1 The bi ndi

| J?ﬁ% 5@&%&@0&4 ﬂa@ﬁgg BiRs oi' Hw\z‘é bétRer E13GN Bk t&i&%;fﬁlﬁg lcBipounds

aehdrging/ a@d&@rpdvdﬁ%noﬂwsfﬂ@@ s prprg Felydlageted by the

dgg&l%meglggmgprag[@jll ows. Duplicate deterninations of

|5 gand aftfinity are nade by conpeting for hindipg —of i

[ BEprap8Dnd n cel | menbranes derived from HEKZ3Rcel Is [PK

stabl y expressing recombi nant 25 human 5- HI6 recept or.

Thi{2 dtidrotieneensmdfquyb pal cimbhyk-heipesaziod- ddieRi Bed by 968

Mbyis3vd-diletdral2H-bévirogt dloamzifhar macol ogy, Vol|.maB8ylpp.

3R0-327 (1993). All determ nations were nage in _assay

b (i T{e rRTepiian penegu Ry S plpesazhCl-y1-38- TV MJSOAR" 9. 5 m\18.90

EDTibydfo-i¥ tescoll i oxaited, pH 7.4 at 37 C, i|hydr@s0

mcroliter reaction | ‘
4-(3-Huoro-benzenesulfonyl)-2,2,6-trimethyl-8- R, R*= 9.39
piperazinyl-y}-3,4-dihydro-2H-benzo[1,4]oxazine methyl
4 (3-Fluoro-benzenesulfonyl)-6-methyl-8- plperazm—l gl- R, R'= 8.70

| 3,4-dihydro-2H-benzo[1,4]oxazine hydrogen
6-Fluoro-4-{2-fluoro-benzenesulfonyl)-2,2-dimethyl-8- R R*= = |9.68
piperazin-1-yl-3,4-dihydro-2H-benzo [1,4]oxazine , methyl -

_ 6-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



vol ume. Assay tubes containing [3H LSD (5 nM,
conpeting |igand, and nenbrane 30 were incubated in a
shaking water bath for 60 min, at 37 C, filtered onto

GF- B WO 2005/ 058847 PCT/ EP2004/ 013557, CT 04,013;.;7

kar d
‘V%F%ﬁﬁgm(bre soaked with 0.3% PEl) using a Pac

10

MM Tris-HC . Bound [3H] LSD was determ ned as

well cell harvester and washed®-tinmes in ice cold 50

adi oactive counts per mnute using Packarld TODCDunI

r
O S52-addoerbenotndsSifnySbpipeomin-AglBiddi ng §iFeB was | 867
quaihy o 2i-Heyz6ilt4] bxrgine5 _concent rat i on- bi nuh’YdIQﬁtla t'o -

a 4- paraneter [ ogi stic equation: binding =basal + -

‘Brmax-basal ~ \1+1. 0- Hzl | (| ogEZimgplnd] - | ogl C50 where H|H

st d th .
R R S RS el ns
RS b ARG Pogeekei: tig: dtidd revahinah tasranodd.c 4bnnahrgdabale Wistar .-

SreH TRl 1B NP Pl o SO A udi8 Breparcd daily and

REJsaIved &1 physldlodicl bdlge pid eRtbdrae throt désea rmrﬂmlrﬁstratlon was always

conpaun of, for.mul re, t fou
SIY7P4-Pa gf‘l—ﬁj%?ﬁl Solamed i) iy E B i B bR Grobromide
(o) iNfREEE BO nRBuRP aiterRAmpbandatjistion. qwt@abtemgagﬁdumere made
together forma cycl obutyl _group, Xhl 1t 54 g wWas

A P rgts gudwerpistied BREVHEPFImGEist tsstingsPactioldpsgs we
tdaRmitlRl ﬁﬁﬂéﬁ%‘}p oppdi e&ﬁerﬁﬁéﬁ%@%@ﬁspéﬁvrﬂﬁ& tsiha BBuB]Ié ®LiR4 protocol.
are hydrogen his unexpected r sult nor e

AT} nads Were &xeategl onpewith RachyAnse 6 ARG %‘PI%C’CQ“-‘CO%’FF%B‘JR% was
? SBch!fhs described b Ennaceur,A Delacour,] 1988, A new one-trial test for

?: | uor o- benzenesul f onyl ) dlneth razin
Ineuppbiolpgicalgtghes af megmory i p% t z‘% ‘Mﬁ%’;ﬁg@ 31, 47-

t hyl .
EE(Z-FIuoro:benzenesulfonyl)-8-piperazin-l-yI-3,4- R,
R = 8.90 di hydro-2H benzo[ 1, 4] oxazi ne hydrogen
4-(3-Fl uoro-benzenesul fonyl)-2,2,6-dinmethyl-8- Rf, R
= 9. 39
pi perazi nyl -yl -3, 4-di hydr o- 2H benzq[ 1, 4] oxazi ne net hyl
4-( 3- Fl uor o- benzenesul f onyl ) - 6- net hyl - 8- pi perazi n-1| -yl

R, R=28.70 3, 4-dihydro-2H benzo[ 1, 4] oxazi ne

hydrogen
6- Fl uor o- 4- (2-f1l uoro- benzenesulfonyl) 2, 2-di met hyl -
R, R=9.68

pi perazin-1-yl -3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne net hyl

6- Fl uor o- 4- (2-f 1 uor o- benzenesul f onyl ) - 8- pi per azi n- 1-yl

- R=29.14 3, 4-di hydro-211-benzo[ 1, 4] oxazi ne hydrogen
4- ( 3- Fl uor o- benzenesul fonyl ) - 2, 2-spi ro-cycl obut an- 8- R
, Rform®8.93
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“protocol. “All-rats were treate

pi perazin-1-yl -3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne
cycl obut yl
4- ( 3- Fl uor o- benzenesul fonyl ) - 8- pi perazin-1-yl-3,4- R,

wWR2605D58%7 di hydr o- 2H benzo [ 1, 4] oxazi ne hydrRsg@EP2004/013557

4- ( 3- Chl or o- benzenesul fonyl ) - 2,22-spi ro-cycl obut arl - 8-
R, Rform9.30 pip erazin-11-3,4-dih
dr o- 2H benzo[ 1, 4] oxazi ne cycl ohut yl V\D 2005/ 058847
PCT/ EP2004/ 013557 . - 36 Claims’ |
4- (2- Chl oro- benzenesul fonyl ) - 8- piperazin I-y4 R, R =
8.67 di-h dro- 2H-benzo£ 4] oxazi ne hydrogen | e 6 The -
degni t i on- ehEIARP Erudss(l bf compounds of the
i nvention maybe in a m)del of ani mal cognition: the
obj ect recognition task nodgl. .4-nonth-old mal e Wstar
5 rats (Charles River, The mNetherlands) were used.
Conmpounds wer e preparel@'a il yyaRd dissolved in
physi ol ogi cal saline.ag estgdpat three doses.
»Admi ni stration was, always-xgdiven i.p. (injection
volume 1 nil/kg) 60 minutes]before T#; Scopol am ne
hydr obroni'de . was inject ed-3Q mhyt after conpound
injection. Two .equal test gr oup re made of 24
rats and were tested by tlw experihenters. The testing
order- of doses was 10 dgte nedN’randonml y. The
experinents were perfor mgfd usi ng( a doubl e blind
e with each dose

condi tion. The object recognition testIvvas per f or med
%a%ﬁz?rﬁﬁéeﬁﬁ&llwccﬁ%ﬁes‘iﬁw solvAte:thdidpacour,” J., -1988, A
new one-trial test for neurobiological studies of

i in rats. 1: -Behavioral data. Behav. Brain Res.
31, 147- 59, W@-400% 958847 PCT/ EP2004/ 013557 - 37
Clainms 1.. A conpound of the formula (I): R RB NRS
R7XR6 4 OXBNoy®d~m Y ~Rz or a pharnmaceutically

accept abl eysig_goorors@}yat e t hereof,
each R is independently halo, C;-Ciy alkyl, halo-Cy-Cy, a]kyl C~Cra
alkoxy, cyano, hydroxy-C;-Cs alkyl, C;-Cy3 alkoxy-Ci-Cyz alkyl, -
SO.RY,
~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%, R%, K, or Rf together With the atoms to which



wherein: mis fromO to 3; Xis Nor CH Y is -SO2- or
-CH2-; 10 each R is independently halo, Cl-Cl2 al kyl,
hal o- C1' C12 al kyl, Cl1-Cl2 allcoxy, cyano,

woysHRxsyrCt - C6 al kyI Cl-Cl12 al l-coxy-Cl- Cl2 alPkyIEP2804/013557
SC2Ra
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Ra, C(=0)-NROR, -S@2-NR'R 44-SR', -N(Rb)-C(=0-R,
-C(=0- Rb, or N Rb) S2- Ra, 1§ where each Ra is
i ndependently CL-C12 al kyl 1 8l S¥kith 5 to 7 rine
-and each of g?wgaﬁe%%C%e%g]epen ééﬂt%rtl ]ngurnoge% ith 5 to 7 ring
.Cl-C12 al kyl., atorhal o- Cl-Cl2 alkyl, 20 R2 is aryl or

- heteroaryl optionally substituted by Cl -Cl2 al kyl,

hal o, halo- Ct-Ctz al kyl, Cl1-Cl2 al koxyor cyano; each
of R3 .and R4 is independently O -Cl12 al kyl,

hydr oxy- O 165 cahlplindof clfits Cheheatirdag—82:€12 al kyl, or
R3 and R4 together with the carbon to which they are
attached may forma cyclic group with 3 to 6 ring 25
atons that optionally includes a. heteroatom sel ected -
grom N, 0 TaedoSpoandofdeim pfwiRseinMbis N2, Rs and RR is
i ndependent|ly hydrogen or Cl1-Cl12 al kyl, or R9 and one
of R5, R6, R7, or R$ together with the atons to which
WD 2005/ 058847 PCT/ EP2004/ 013557 -38 they .are

at t ached f Qhecandpetad ofsaimoanimaeiniRigsakh 5 to 7 ring

~atons. 2. The conpound of claim1, wherein Y is -SO2-.

5 . 3. The conpound of claim2, wherein Xis N 4. The
conmpound of claim3, wherein R2 is aryl. 10 5. The
gonpound offhelcaipodnd ehelsioh B, vilerein Ropis op;tn.aja]ly substituted phenyl.
substituted phenyl. 6.- The conpound of claimb5,

wherein R3 and R4 are C1-Cl12 alyl. 7. The conpound of
claim6, wherein mis 0 or 1.

6. , Tlie compound of claim 5, wherein R®and R*are C-Cyy a]lcyl
7. ~ The compound of claim 6, wherein m is 0 or 1.
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-Cyy alkoxy- C1-Ciz alkyl.

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

: 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-

chlorophenyl.

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

T




15 : 8. The conpound of claim7, wherein R is halo,
Cl-C12 allcyl, halo Ci1-C12 alkyl, C1-Cl2 allkoxy,
cyano, hydroxy-d -C6 alkyl, or C-Cl2 allcoxy- d-Cl2

_W@hdowosss@z The conpound of claim 8, wherein RPJTeEP2004/013557

10

15

20

hal ophenyl ... 20 10. The conpoufid of claim9, wherein
R2 is 2-hal ophenyl, 3-hal ophenyl or 4- hal ophenyl. 11.
he compoupd, Fﬂ”;ﬁjl | WG Slelh TRZNAR ‘2o ddt @ R@RNBA YArbon to
1-ogr’ 2- 25 cuor%p erlfl%d.rgf%&i%._’ Theecqnpélund of cl aiﬂ1 6, . -
wihieh ¢ ay aRSateutiedRmay éormee hydlic SOPAGHS) 58ERY atoms that optionally

PCT/.EP2004/ 01355 - : gonpound of claimBé,
’%%Figﬁang%ﬁgﬁégl ecfegg?é?lﬁﬁ’ Q/—\AQ{?% the carbon to which
they are attached may forma cyclic group with 3 to 6
ring atonms that optionally includes a heteroatom

| ected from N _ O af : : MPQHAGh & wifl @k @rbon to
., Wher ei nf%scoﬁﬁn%mﬁ%nqqgg&lﬁéégvﬁﬁ%ﬂ@taﬁg carbon tvg :
which hhdyheyatercheditrbgddrena npglotfusyligrabe y cl obut yl  gr oup.
15. The conmpound of claim 1, wherein said conpound is

of the formula (I11): RCNDR4 \I/°" QAR3 (R)mU ~

10 (R70In H wherein: nis fromO to 5, each RO is
imdependenThycdBhpd@iR! afldajin, 1, Wakrein faid eorapoupibis of thg formuta (IT):
Cl-C2 alkoxy or.cyano; and 15 m R, R3, R4 and R9

are as recited in claim1. 16. The conpound of claim

15, wherein nis 0 or 1p°

i
N

o. K
I
R N |
0=8s '
Y

0/ (Rm)n

- I
nisfrom O to 5;

each RY is independently C;-Cy; alkyl, halo, halo-C;-Cyz alkyl, C-Cra

" wherein:

- alkoxy or cyano; and

m, RY, R, 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. |

18. * A method for the preparation of a compound of.fo;mula it



17. The compound of claim 16, wherein R10 is halo. 20
18. A nethod for the preparation of a conpound of
formula is WO 2005/ 058847 PCT/ EP2004/ 013557 -40 R9
wd Mosodsdr ORa- OLCN (R) 1 mOS Oi [/ (RLACTEP204/013557 -
conprising the steps of: a) remcting a conpound of
formula aB \ OH (Rl) I / NH2 a 5 with a conpound
of formula b OBr Br R3 R4s b to obtain the conpound
of formula c Br OHO mR 3 R4 (R ON

N
4
ojz_RR3
OV
" 0=5
0 1 , |
! 10
(R7)

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

Br
OH.

1=

5 with a compound of formula b

R® R
b
to obtain the compound of formula ¢
Br ,
o 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
6
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



G b) performng the cyclization of the conpound of
formula ¢ to a conpound of formulad Br ORR3 NO
(Rl)md H 10 c) reducing the conpound of fornmula d to
wa2menpsund of formula e Br- OR 3 ~ R N ( RPOWER2804/013557
VSO 2005/ 058847 PCT/ EP2001/ 013567 -41 d) reacting the
conpound of fornmula e with a conpound of fornmula f \

éf\’g%a&méﬁ%%%?b@n&l@f RiBuR cafpoundpaind difoutalag Br 4
=S | fl O (R70)n 5 e) reacting the

compound of formula g with a.g¢oppmond of formula h RN
"NH h to obtain the corrpoun formula i wherein R,
R3, R4, RO, RlOmandnar@ defined in claim15. 10
19. A nethod for the preé@\ratl on of a conpound of
formula m .

to obtain a compound of formula g

" 0=8
it \l; )
°
q
10,
(R

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

el N
RN NH
p—

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
o. R
I
(’Y N °
d

15 with a-cbmpound of formula j



RO CND 4 OIR3 (R)mN (RL5 i mconprising the steps
of a) reacting a conpound of formula d Br \ OR R a
/ NO (R)md H 15 with a conpound of fornmula j WD

woeRe56KRp8847 PCT/ EP2004/ 013557  -42 (RL0)"  t @CEHPA0A/083557

10

compound of formula k Br 3 OXR+ J~ NO (R )m (R+tO)"
k b) reducing the conmpound of fornmula k to a conpound

of formula 1 -Br - O-R3 +/ " (RR)m (R10)n 5 c¢) .
reacting the conmpound of fo a IF'wi th a conpound of
formula h. RON NH “

: RO, i

to obtain a compound of formula k

Br

ires
R
GOVAS
R 0)“ K

m

]

(

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

g/
RN NH
N/

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:



h to obtain the conmpound of formula m wherein R,

R3, R4, RO R10,mand n are as defined in claim15. 10

20. A nmethod for the preparation of a conpound of
woooputsasg: 9 N O/R4A R3 RL NI- ()nmOOS  PCY/EP2004/013557

conprising the steps of WD 20054§€58847

PCT/ EP2004/ 013557 -43- a) reacting a corrpound of

f@rrawtﬁagcafn 4d oRforfRldg . O $ (Rio)n/ with a |
conpouna ormula n Rs O 5 to obtain a conpound of

forrrulaoRs N HOOR4A/ ~-Ba (R - NOOS(RIngb)
dehydrating the conpound of for 3o to a conmpound of
formula p jﬁ

®y N

0=3
It
o
4 16,
R7);

 witha compound of formulan

5 to obtain a compound of formula o

= -;Bu:

(R‘fﬂ)n =

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

o

R
N
Sy
o.__R*
Jw
i
=8
B’ (Rw')

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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15

~R N ORI ~Rs NO P (RLOn c) dehydrogenating
the conpound of fornmula p to obtain the corrpound of
formula g, io wherein R, R3, R4, R9, R10, mand

WeRea®s%éTi ned in claim15. 21. A conpound pr e’i’)%"?@amwo”ﬁ’

a process according to clains-#-to 20. WD 2005/ 058847
PCT/ EP2004/ 013557 -44 22. A pharmaceuti cal '
@dnposi t i o plawprrsitiss cempesiteaPTRramgaRciissivemount of the
%ﬁ[ﬁ@gﬂﬂ&j cnteélazﬂ ?iﬂcﬂmﬁcﬂn@m C};ﬁ;a?m%éutﬂlcﬂly acceptable carrier.

armaceuti cally acceptabl e rier The use of a

- conmpound of the formula | according to clains 1 to 17

for 5 the manufacture of a nedi canent useful for

bgeating a}%%%é 8fa &%O#/&%% 0§f¥ﬁ % ]ea%§@rdlr%ttﬁtcﬁuﬂﬁ'l & 17 for

Subj ect . ereln di sease
sheaeniBctaed d@tmddrr:armmtps«;ﬁ;h@s @@am%% ¢ringmebherEpRssystem disease
nfaglc dse Ie sions, neurol ogical disorders, nemory
ditEorderd™attention to deficit disor der, Par Ki nson' S

di sease, arTyot rophic |l ateral sclerosis, Al zheiner's

di sease, food uptake di sorders and Huntington's

Qtoora ng e lrEphERe o WG TRROBAL e o QLB BSYC“”"'S’

pehdicgfneiis, misdé dbpréﬂront;n&mmlngcai ditiosdarg emenpdrytdigorders, attention
15,.

S S g R b LS eR pORSER s

Yood Wjaley dipdrdempariflus@ddtyn’adzest.abl e salt's, sol vates
or prodrugs thereof, where R, R2, R3, R4,

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

tract in a subject.

p——



5 R5, R6, R7, R8, RO, X, Y and mare as defined
herein. Al so provided are conpositions containing
t hese conpounds, the use of these conmpounds for the
manuf acture of nedi canentsas well as methods for
prepari ng conpound of formulagsl).

ABSTRACT
Compounds of the formula (J):
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R R
X
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(R, Y

| Y
RO 1

or pharmaceutically acceptable salts, solvates or prodrugs thereof, where RYLR% R RY,
R® RS R" R® R_9, X, Y andm are as defined herein. Also provided are compositions

containing these compounds, the use of these compounds for the manufacture of

medicamentsas well as methods for preparing compound of formula ().



