10

15

20

WD 2004/ 080969 PCT/ EP2004/ 002340
QUI NOLI NONE/ BENZOXAZI NONE DERI VATI VES AND USES THERECF
This invention relates to substituted benzoxazi none
conmpounds, and associ ated conpositions, nethods for
WG S00afsdoper apeutic agents, and nethods of prep@fj"i‘ﬁﬂp%by(}ozsm
t hereof The actions of the neurotransmtter
5- hydroxftyptam ne (5-HT) as a nmjor 5 nodul atory
neurotransmtter in the brain, are nediated through a
nunber of receptor farrilies terrred 5- HT1, 5-HT2, 5-
HT3, 5-HT4,  5- HI5 and 5- HT7. Based on_a
evel of SOV TEBR TR AR PR TS THRRARD ARSI SRR
stated that the 5-HT6 receptor may .play a role in the
pat hol ogy and treatnment of central nerve system
di sorders. In particular, 5-HT6 selective |ligands have
been identified as potentially useful io in the
treatnment of certain CNS disorders such as Parkinson's
di seathis invention gelars t sublstitatesihenaomizinops compoesds, amd associated
e .
oo R R RIS S TKE U ERpcil A RN an PBA K prepgration
(etemficenent of cognitive menory), sleep disorders,
feedi ng disorders such as anorexia and bulima, panic

(afAtDa e a {05:19 If {(1)1%91 I%&%hﬁ%@%éﬁsm i -[ amajor

ng ntﬁrmﬁmsrmtm ¢ theebreing aienmaedisted dno’ugh A mumhen of receptor

d
31?%3}? TR S LR B IR AR sy Basedona

i ghlepelnfGhHAS regegitoraaRNAl inshe Wi it e bpenstded dhaet the SATTE

RBRG e BlafRaple i pRpABu CRLRR0 Sl o] fpRgprotem

bdmmidedl In petrticul-SeelTTa sclextivealigandShdve biet ieatified as potentially useful

E%f: i e?ﬁﬁfm@ffaﬁ Gt auh S FGngsdses untingion's

> & d A Wresstoil) fnadic @pmm&%@t%&ﬁ?pﬁ@s?ﬁbs&@% compulsive
an er gt oni.n
Féé%éf‘? A;ﬁe’@@ecﬁzgﬁu ﬁlﬁlﬂ@cerm?ﬁ Ce%wevenﬁwrﬂs sleep

- ndigerdeisOfesding &o?&@ﬁs&h% hRSREa dhlYuBinfis PabtUdticks aléntion deficit

need for. CO&E@?HD)EE@@%@ usew%g&g&%%u@dmwalfmmm%

W@M & lcobdife, b@LAY, RicotiRe ah ddiPotliazepindy, §ehifdbhrenia, and also
disorders associated with spinal trauma and/or head injury such as hydrocephalus. Such
compounds are also expected to be of use in the treatment of certain gastrointestinal (GI)
disorders such as functional bowel disorder. See for example, B.L. Roth et al., J.
Pharmacol. Exp. Ther., 1994, 268, pages 1403-14120, D. R. Sibley et al., Mol. Pharmacol.,
1993, 43, 320-327, A.]. Sleight et al., Neurotransmission, 1995, 11, 1-5, and A. ]. Sleight et
al., Serotonin ID Research Alert, 1997, 2(3), 115-8.

While some 5-HT6 modulators have been disclose&, there continues to be a need
for compounds that are useful for modulating 5-HT6.

In one aspect, there is provided:

(1) a compound of the formula:



Ra A E (RSRAC) \ j(CRRT)g N R10 and

phar maceutically acceptable salts or prodrugs thereof,
wherein: mis fromO to 4;, 5-pis froml to 3;
gisfromlIto3; r is fromlto 3; Ais optionally
substituted aryl ene or optig allx substituted

heteroarylene; - Eis_N or X1% 0, S, or -CRaRb-
wherein Ra and kb ed&VwiTif dentlly i s hydrogen or
al kyl; each R independentiy al kyl ,
hal oal kyl , heteroal kyl hydrox nltro alkoxy,
cyano, -S(O) aR, NRRd, -C(=0 - SO2- NRRd

N(R)-C(=0) -RR or C(=0)-R, V\,hal"eln%lsfromOtoz
and BY and Rd each mdependently ydrogen or

alkyl; 15 Y is - (CR2R3), du/ﬁ\/ (bﬁeéz or 2 and R2
and R3 each |ndependently | 5I kyl, or X

and Y together form an alkenylene gvoup R4, R5, R,
R7, R8, and RO each independently i%5shydrogen or

al kyl; and R10 is hydrogen, alkyl,~arylal kyl,

aryl oxyal kyl, heteroaryl or heterocyclyl. Disclosed

her hdpifackiicly it P bty " >
PCT/ EP2004] 002340 -3 X~ N-O R ARR

" mis from O to 4;
pis from 1 to 3;
qis from 1 to 3;
ris from 1 to 3;
A is optionally substituted arylene or optionally substituted heteroarylene;
EisNorC;
Xis 0, S, or -CR*R"— wherein R? and R? each independently is hydrogen or alkyi;

each R! independently is halo, alkyl, haloalkyl, heteroalkyl, hydroxy, nitro, alkoxy,
cyano, ~S(O);R°, -NR°R’, -C(=0)-NR"R?, ~-S0,-NR°R! ~N(R°)-C(=0)-R° or
- ~C(=0)-R®, wherein s is from 0 to 2 and R°® and R each independently is hydrogen or
alkyl;

Yis —(CR?’RY),— wherein n is 1 or 2 and R? and R® each independently is hydrogen
- or alkyl, or X and Y together form an alkenylene group;

R*, RS, R6, R7, R®, and R’ each independently is hydrogen or alkyl; and

04s hydrogen, alkyl, arylalkyl, aryloxyalkyl, heteroaryi or heterocyclyl.

Disclosed herein are:

(i) The compound 6f (i), wherein said compound is of the formula:




RO NRR 110 R la whereinm p, X, Y, Ei RRR R2, R3,
R4, R5, R6, R7, R8, RO and R10 are as defined in (i)

- WA dos4/eogdoene or heteroaryl ene which are opti ORET/EP2004/002340

substituted by al kyl, cycloalk%l 5 cycl oal kyl al kyl
het er oal kyL. hydr oxyal kyl , hal 6,” nitro, cyano, hydroxy,
al koxy, am no, acylanino nmono- al kyl am no,
di - al kyl am no, hal oal kyl het er oal kyl ,
-COR (where R is hydrrg. I, phenyl ‘or
phenyl al kyl), . -(CR R')n er LS an integer
fromO to 5, R and R' are |ndep enth hydr ogen or
al kyl, and R i s hydrogen, aIk*@ cl oal kyl ,

cycl oal kyl al kyl, phenyl or' pheny 1),
or-(CR R')n- CO\IK RY io (vvhere n gs n |R?teger fromO

to 5, R and R' are independent!| $>fydr n or al kyl,

10 .
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and Ra" and Rb' are, independentiy of legth other, -
hydrogen, alkyl, cycloalkyl, cyg¥oanKyl@l kyl, phenyl
or phenylalkyl. (iii) The conmpound ofw(ii), wherein
said conpound is of the formula: RI™ NdaA | CEN]
Ib 15 wherein X, Y, A, EL Rl, R, mand n are as

L

(CH2),,- whereinnis 1 or 2, or -X-Y- is-CHCH; A
Q phenyl ene, indolylene, or pyrimdi nyI en. optionally

Sélu g SNt jlxt1§ ;rir?eng Yar ggtgroaz?’ylfgrfetx;rhtlgf thesop%gg v suggnj:uted %'y' aakyl Scycloalkyl
cycloalkylalkyl, heteroalkyl, hyditoxyalkyl, hals, nitro, cyano, hydroxy, alkoxy, amino,
acylammo mono-a]kylalmno, d1~a1kylammo haloalkyl, haloalkoxy, heteroatkyl, -COR
(where R is hydro gen, alkyl, phenyl or phenylaikyl), - (CR’R”) -COOR (where n is an
integer from 0to 5,R’ and R” are mdependenﬂy hydrogen or alkyl, and R is hydrogen,
alkyl cycloalkyl, cycloalkylalkyl, pbenyl or ‘phenylalkyl), or —(CR’R”)]:l -CONR*R”
(where n is an integer from 0 to 5, R’ and R” are independenily hydrogen or alkyl, and

R* and RY are, independently of each other, hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, phenyl or phenylalkyl

(iti) The compound of (ii), Wherem said compound is of the formula:

A

|
)

N

11?10

wherein X, Y, A, B, R, RY, m and n are as defined in (3).

Ib

(iv) The compound of (iii), wherein




10

Rl is hal ogen, al koxy; and R10 is hydrogen, alkyl., ,

aryl al kyl, aryl oxyal kyl, heteroaryl or heterocyclyl.
WO\a)mthdse%eorrpound of claim 4, V\/ner ein RLO is hydr@ganes/002340

met hyl, 2-(4- fluorophenyl)-eth

2- (4- et hoxyphenyl)-ethyl, imd zoI in-2-71 or

yr| din-2-y1l; Ais 10 1, 3-phenyl ene optionally

subst ’cslﬂ%‘%ﬁ%he substituents according to (ii).

(vi) The conpound of (v), wherein A is hal ophenyl ene,

hal oa LIGHpRe/MEr8ae: is 13- kydPixenyise =@t koxyphenyl ene

or aIIrernedloxyphenerne (vii) The conpound of
((:\é In; A R%@elﬂgnqs, gllcﬂﬂjﬁene, or S}grmlns 5 Téneggt%% y[ s?u@s‘a&%e@bryotﬂg .

Leub&ittbme b &bkdind to/ Gii)penzyl ) - 3, 4- di hydro- 1H
gui nol i n- 2- one;

1-(4 o) cy- 3- pi pera2|n 1-yl -benzyl) -3, 4-di hydro-| H
5 qui no‘TL-VEk\EZ one;
1- (3-Chl oro- 5- pi perazin-1-yl -benzyl) -3, 4-di hydro-| H qu
i nol i m-igh418gen, alkoxy;‘and
1-(_3- Met ho) cy- - 5- pi perazi n-1-yl -benzyl ) -3, 4-di hydro-1 H

d %’5{%%3@1&%.@%?%@% Bitergarh o7 hetsromdly,

ydro IH-qU| nol i n- 2- one;

1- (3 @}’Th@@@ﬁ@wm&(df&alﬁi mfhazamnki“’-xyhychegay metBylA2-¢-hyd
r ul o . .
f‘e p@wﬂ;@ﬁ S Bresborphesil)- i piazolin vk grpiiding2 75 Ads

ionally subsﬁtated by the substltuents according to (ii).
1- ( _Et hoxy 5- pi perazin-1-y1- benzyl ) 4-di hydro-1 H qu

inoli

1o W pRppad ARy MR Al 1}?101353‘?}171%% Hloeliphgaieae,
Pl dRebay byl 30044805 Ane.

04/ 002

A S | afoe bl ospenzol 44 6 QUL St flrony

Ladndt gfazin-1-yl-5-trifuoronet hyI benzyl) 3, 4-di hyd
ro- | H qui nohn- 2- one; - :

1- (2-Chl 5- , .'.d'h.‘.d. -1 H
15 |n(()I ,h{%—ogg%éangl R raZ| )-34- I\ﬁ m?ioin-i—o\ﬁe;ro qu

1- (3-Met hyl -5-pi perazin-1-yl - benzyl) -3, 4-di hydro-| H qu
i nol i Il(@-i\@étﬁm —3-p1 erazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;

8- Met hoxy- 1 - 0) cy- 5- pi perazi u-1 - yI benzyl) -3, 4-d
hyd I I 2-
W ’ ”°Bip%azauzarﬁia.eymk%ﬁmd;gﬂﬂ-awapa%mq

ui nol i n- 2-one;
4-( 3 iMélhéx;ﬂS @EdiR-1-yenBE N3 Ml dibfdioel Hajtindlit-benz;

o | ] oxazi'n-3-"one;

. 6-Chloro-1-(3-ch10r0-5—p1perazin—1—yl—benzyi)-3,4-&1]13?&:0-lH—quinoﬁn—Z—one_;
20  1-{3-Cyclopentyloxy-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;
1-(3-Fydroxy-5-piperazin-1-yi-benzyl)-3,4-dihydro-1H-quinolin-2-one; |
1-(S-Eﬂaoxy-S-piperazin-l-Yl-benzyl)-3,4—djhydro~1H-quinoﬁn—2-one;

1-[3-Methoxy-5-(4-methylpiperazin-1-yl)-benzyl]-3,4-dihydro-1H-quinolin-2-

one;




10
1- (3-Piperazin-Il-yl-benzyl)=1, 3, 4,5-tetrahydrobenzo[ b]

WARB4/B0dso0NeE; PCT/EP2004/002340
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1 (3- Met ho3y- 5- pi perazi n-1-yl - benzyl)-l H qui nol i n- 2-on

1 - (3- Met hoxy-5-{4-[2-(4-met hoxy-phenyl)-et hyl ] £eraz

in 1- YA(FRerzydn-1h -2,y dibydtd-bergo by dioxin-5 ~ylmethyl)-3,4-dihydro-1H-

1- § %é [ 2- (4 Fl uor ophenyl ) - et hyl ] - pi perazin-1-yl}-5me
-1H- 15 qui nofin 2-one;

1 {3 [ 4- (4 5-Di hydro-| H i m dazol - 2-yl) £hpera2|n | -

-5- neli#ﬁ@aﬁlbmmﬂ}yﬂﬂ-knf{lomaub)rlmmﬁlbﬁé* dro-1H-quinoli '2"01185

1-[ 3- Met hoxy-5- (4pyri m di n- 2- yI pi perazin-1-yl)-benzyl

]-1Hq N 2z a -2-0ne;

Fl uorg(g&éhr%y 72 g’ih]ee’fﬁ&p!”gw&{?a &%Jh%&:% s Iﬁgggnbe%%eyl

)-8 200 nethoxy-I| H quinolin-2- one

1- ( 3- {43 Methfl-Fpipraiphahbrprled Aylitydp J&F guinglin-2yme 5

met hoxy benzyl)-lfl- qui nol i n- 2- one; and

I8] NEIt ger azl #?@%ﬁ@ﬁéﬁ gﬁ’é“&%f‘élﬁﬂ%?% %%g%&lﬂlqlﬁﬁnohn-z-

(wioksi ) The conpound of (iv), wherein Xis -CH2-, Y is
-CH2-; Ais |ndonIene or pyrlmdlnylen R is

hydrogeq_ Q. fg%gg ( b gl ogé;
(vili ?G@Aﬁ %lg I}Iﬁ 1gﬂe or gi%%/%’?% gjiIn len. (Xx)

The conpound of (ix), mhereln sald compound is

sel ectédd- Cﬁhlom—ﬁﬂepgwm@*ﬂ&@mkf’ tpgfhe¥y-4H-benzo[1,4]oxazin-3-one;
1-(2-Chl oro 6- pi perazin-1-yl-pyrimdin-4-ylnethyl)-3,4

- di hy L azepin-2-one;

1 (5 %’a%ﬂlf]% B:%zﬁ) 1@@? t%ﬁ’ﬁ:ydrobenzo[b] p

-yIrrethI) 3, 4-di hydro- H-qU|n0I|n2 n I n ot her
aspectls 3-Mh@10wérﬂpmﬁwrh§]d € ]l)le‘IﬁtQBW@gEé)SOIF%r

produci ng a conpound of formula X~ Y (RL)mNO 4

RS PA4L3 Methoxy-5- {4-[2-(4-methoxy-phenyl)-cthyl}-piperazin-1-yl}benzyl)-1H-
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quinolin-2-one;

1-(3-{4-[2-(4-Fluorophenyl)-ethyl}-piperazin-1-yi}-5-methoxybenzyl)-1H-

quinolin-2-one;

1—{3—[4—(4,S-Dihydro—1H-imidazol—2~y1)—piperazin—1-y1]-5-methoxybenzyl} -1H-

quinolin-2-omne;
1-[3-Methoxy-5-(4-pyrimidin-2-yh-piperazin-1-yl)-benzyl]-1Hquinolin-2-one;

1-(3-{4-[2-(4-Fluoro -phényl)— ethyl]-piperazin-1-yl}-5-methoxy-benzyl)-8-
methoxy-1H-quinolin-2-one;

1-(3-{4-[2-(4-Fluoro-phenoxy)-ethyl]-piperazin-1-yl}-5-methoxy-b enzyl)-1H-
quinolin-2-one; and

8-Methoxy-1-(3-methoxy-5- {4-[2-(4-methoxy-phenyl)-ethyl]-piperazin-1-yi}-
benzyl)-1H-~quinolin-2-one. ' '

(viif) The compound of (iv), wherein X is -CH,-, Y is ~CHa-3 Als mdolylene or
pyrimidinylen; R' is hydrogen and RY is hydrogen. :




N (RBRSC) \ /(CRGR)g NRmlc whereinm p, r, q,
X, Y, A R, R4, R5, R6, R7, R8, RO and Rl are as
defined in (i), conprising: reacting a conpound of
the formula al-~" XY (R)mN.-O kRk4 G A RS 1
wherein m p, X, Y, AA R, R4 and Rs are as defined in
(i), Gis a leaving group, wth a heterocyclic am ne
of the formul a WO 2004/ 080969 PCT/ EP2004/ 002340 -7 R

10 ( r\ R?)q reinr
@/\%ﬁ of§ViideA %Fe-’d51ﬂr‘f1(§3'1?ne 0r(4eﬁ1p»mml<bf%1@@s s
for pr oduci ng a corrpound of formula x~-to (R%

- O N¢x), THO colithotid B éix), (RBRAIavd C&REGMMAs sdlected from the group

consisting of:

1-(2-Chloro-6-piperazin-1-yl-pyrimidin-4-ylmethyl)-3,4-dihydro-1H-quinolin-2-

one; and
1-(5-Piperazin-1-yl-1H-indol-3-ylmethyl)-3,4-dihydro-1H-quinolin-2-one.
In other aspects, there are provided:

(xi) A process for producing a compound of formula

N

Ay

N

(R8R90)< /(CR“R?)cl
N
|

10
R Ic

whereinm, p, 1, g, X, Y, A, R}, R, R®, R6, R’,R® R’ and R!? are as defined in (i),

comprising:

reacting a compound of the formula

/E;[X\Y
RO N/J%o
G. /(L{’R“
A

5
A

wherein m, p, X, Y, A, R!, R* and R® are as defined in (i), G is a leaving group,

with a heterocyclic amine of the formula



110 Id 5 whereinm p, r, d, X Y, A Rl, R4, R5 RG,
R, R8, RO and R10 are as defined in (i), conprising:
© vilEhdosbéong the conpound of formula x Y t _ (@RI)EP2004/002340
Nll~-~O RPROH (R8RI0)~~ /(CR6Rr)Q N Rao 2
wherein m p, r, g, X, Y, A R-7R4, R5, R6, R7, RS,
RO and R10 are as defined in (i). 10 (xiii) The
conpound of formula | or a pharnateutically acceptable

salt thereof according to (i), enever prepared by a
process according to (xi) XN -8-5 (xiv) A
phar maceuti cal conpositiof® c /l sy@%T)q

therapeutically effective anmount 1of at | east one
conpound of formula | or a pharmateuticalfy acceptable
salt thereof according to any one of (i) to (x) in

adm xtyre .with._gne Qf Bore_phar maceut bcal.ly

accept F@Ea‘iﬁﬁ’?\oﬁ Fﬁ%Rt raﬁﬁ?srée%?le%fn #‘seases. (xv)
The conpound of forrmula | or a pharmaceutically
accept(zh) & psedeks fohprodating acompdumd)of formimi m 1 for use
as nedi canment. (xvi) Use of one or nore conpound of
formula | or a pharnaceutically agcept able salt

t hereof according to (i) fer e nmanufacture of a
medi cament for the tr @) ef prevention of a

di sease state that is allev b HT6 agoni st.
Furt her discl osed herein are: (vai) THe use of (xvi),
wherein the di sease state conpﬁjgéys' di sorders of CNS.
(xviii) The use of (xvii), whegefn’the disease state
is selected from psychoses, -

(CRR"),

,rc
® ’f\N/

1
R1 0

id

5 wherein m, p, 1, ¢, %, Y, ARLRERS RS R, R8, R® and RY are as defined in (i),

comprising:

dehydrating the compound of formula

01
(R
N

O
4
i;s A
OH
B SERRY
I
R‘iO

2
wherein m, p, 1, 4, X, Y, A, RLRA RS RG RY, RE, R and R are as defined in (i).

10 (xiit) The compound of formula I or a pharmaceutically acceptable salt thereof

~ according to (1), whenever prepared by a process according to (xi) or (zﬁ).



schi zophreni a, mani ¢ depressi ons, neurol ogi cal

di sorders, nenory disorders, attention deficit

di sorder, Parkinson's di sease, anyotrophic | ateral
sclerosis, Alzheiner's disease_gand Huntington's

di sease. (xix) The use of (xviil), wherein the disease

st at exiePANBHaBBSceHi SN CHRpSsi@bn E&ﬁ&mﬂﬁ?ﬁ E}f%'ra\lk‘%ﬁt%él %Iffectlve amount

tract. ?Jnl ess ot herw se” st at ed

98 &idenss opp cempeind of fetada I pna phmeutmlly swpiable@ah itkmeot
|
%E’(Q)r&llng y Q@é’ &ohs ggﬁh'aﬂh@% eﬂez\glgfé |X$| y an?or% r?h ; CteH§ éally

be not as ‘us o

apmt@é@cmfnm ﬁwsthettteatnsamgﬂﬂmeasimrrrs "a", "an," and

"t he’ r ef er ent unless e Co

of oalry TR iPelnd bRlorffiled 3 hpfaceatoall e SHR T Sate hereot
acrpding do b]aah ldoharee smddiwnigt.i vity of anot her

compound or _receptor site. " means_th

monoVAYLEHEe Pf o negre W@H&Wﬁfgﬂmﬂaﬂ ega ﬁy@m@@my@m acceptable

galt geyeof a@é?ﬁ‘éﬁhg td APfo? %eelh)(nﬁﬁctﬁﬁ:r U maR I FRIRE Featment or

atons, havin romone to twel ve carbon atons.
Arqrgntion %ﬁaeélé;eqs@staw thatkwllfgwqbbbﬁ IHeagapisti x car bon

ato”?u&her‘%hsclosgihe Kyl ™). Exanples of alkyl groups
i ncl ude, but are not |mtedto met hyl, ethyl,

pr opgp{vu) ihepsopl/(xyi)i wbérainthe dsseasekstﬁttybomlbis'ﬁfeh dioidels of CNS.

AP EHEPRERE of R et HisneBat apensed Bom psyehoses

hf;lﬂichmafrﬁm Mnandcld ppdssiohs, MrBroll Oisd] isobdi$) Mbndird @Iﬁsoﬁflerﬁ attention
Bﬁ‘? ed satur at ed. dj.val ent h%/drocar bon radi cal of
T

18erder. Y agkinggn s disepssramyat gphic faderpl solagesis, ylplimges disease

gnRHAhIROYs AiBydeene, propyl ene, 2-net hyl propyl ene,
butyl ene, pentylene, and the |ike. WO 2004/ 080969

PCT/ EPR0baY wozd foviii), orhemin theydisnase state snmpeisdsidigaders of the
gggﬁ% ﬂ{g@ﬁlgpltrgdtval ent hydrocarbon radical of two to six
ar

on atons or a branched saturated dival ent
hy dr babeshotherveide stated ahe fditosdng eersis xis@binhibin A;qﬂ:@ﬁfﬁon including the

G By 80, e S B e S0 it o
et epodi fcagion and tHehi@péﬂdéﬂ cldms/AhK SpulalBARS <&, FRh eh¥d “the”
of the fo | a erein Ris an al kyl noi ety ‘as
hehudsadur H]re‘iggqr?ms Eiklﬁfiﬁdh% sondextallapiy\digigies pthesvipericl ude,

bt AL S P L SER P oo o
FfCemtar siffes or prevents the action of

“Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety,
consisting solely of carbon and hydrogen atoms, having from one to twelve carbon
atoms. “Lower alkyl” refers to an alkyl group of one to six carbon atoms (i.e., "Ci-

' Cealkyl"). Examples of alkyl groups include, but are not limited to, methyl, ethyl,
propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the
like.

“Alkylene” means a linear saturated divalent hydrocarbon radical of one to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six carbon
atoms, ¢.g., methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene,
butylene, pentylene, and the like.




anot her conpound or receptor site. 10 "Aryl" neans a

.nonoval ent cyclic aromatic hydrocarbon noiety

WOIRussdopg of a nono-, bi- or tricyclic ar onmatdgEP2004/002340
ring. The aryl group can be optionally substituted as

defi ned herein. Exanples of ary49 fmi eti es include, but

are not limted to, phenyl, nap napht hal e
phenaﬁfs]kﬁwlenef meenenizhear unshéwmpted ﬂlﬁéﬁﬂcarbaz m%w} pf two to six

ORISR o5 bR IRy 06 %@P Aon safical gf thep 1o sx carbon
_dlammn )%lgl sthenygpyd J) @HHGH-)baﬁmﬁwhﬂwﬂebe PzOfayEng| | .
eﬂ%gglé@éérfr%%y ene,@)g%n 21%%89 nﬁP éﬁé%pl perazi nyl,

benzopyrrolldlnyl benzonDrphollnyI

5 met hyl éﬂ@ldy ?ymmbxetyemﬂtht ﬁm&:dﬂan@hhdm}tm Rein dn aliqigmoiety as
8 S0 At DA, L PR o e,

\Ahéxoauyns@rypoxysamktbdéikbned herei n. 'Aryl ene" 20
i ncl udes, for exanple, ortho-, neta- and para-

phenyl«gne (1. l.e
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“Heteroaryl” means a monocyclic or bicyclic monovalent radical of 5 to 12 ring

atoms having at least one aromatic ring containing one, two, or three ring heteroatoms
selected from N, O, or §, the remaining ring atoms being C, with the understanding that
the attachment point of the heteroaryl radical will be on an aromatic ring. The heteroaryl
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(



triazolyl, triazinyl, gninoxalinyl, purinyl,
qU|nazoI|nyI, qgui noli zi nyl, napht hyri di nyl,

wief fbd,6H carbazol yl, azepinyl, diazepi nyl, PCT/EP2004/002340
acri |n and the like, including partially :
hydrogenated derivatives thereefll-5 "Heteroaryl ene”
means a dival ent heteroaryl radical wherein heteroaryl

i %emox&hﬁzd’!ﬁpbdﬁedﬁﬂazolyl betetidadiytoidenneyyl, indolyl, 1somd01y1

opt| ﬁl I%Fgﬁgst Jdt u‘t]ed]eas Fﬁfqt%‘g%‘)ﬂﬁ%ﬁedﬂﬁﬂ%}nfmf nagh’fhjfrldm’ﬂ
p éﬁazﬂ-;rmya&mem aa@mﬁ,emeymyl Ttréditgnnd theliepincluding partially
aI ogen' gh sed i nterchangeably, refer to
drasepated hloro, brono, or iodo. 10
Fbloalkyl nmeans aIkyI as defined herein in which one
5 0 NOrgIdeasias” ﬁa&lsthaﬁVaIen’célptammpi redit4] véharain beteroaryl is as

d gqfﬁgf ent_h aI ,%%g n@q%éﬁﬁ %,L% r‘}P??Sng} %ﬁ%&g&eﬁ% Hgﬁﬁ%)erem

angfekQiBarlyldne! inclides f@@mphmdomeue@mdmakm, andghe like.

ring wherein at | east one ring. atomis N, NH or

~N-al kyl, and t r.emaini s Ng. at YRR Sefer to a
o e g 0 B0 bRl et
MO Bkt eMOMEdrs (dhitio eroﬁ:m:eoi fpdbhree rings,
I ncor porating one, or three or four heteroatorrs

10 ggth gf g@ f.r qﬂg{lﬂl t ‘r’-ﬁc’g)%?j%@ %g%%%ﬁgﬂew ng{kﬁ;l?ﬂ 23 %Sore hydrogen has been

| delfePrade ﬂgh?h:ﬁe or @@f@t Bﬂog‘én IMmptmyhdlg " inghide sCH,Cl,
i nclude, but_ are no
ﬁxﬁﬁ"% ‘Qggr%ﬁt'h %]grrol i di nyl,

pyrazol | d| nyI i m dazol [ nyI 20 i m dazol i di nyl,
pyridi ﬂﬂéterd%yﬂbadﬁﬁioﬂ YheanPy samnathdrrydg wierein ek ledstiopk: ring atom is N,

| soxazol i di nyI nor phql i n t hiazol i
SR R eBlcA kg o TR IRaRa TG HpTa TG R LNy 8rouP-

|squ|noI|nyI benzi nzi dazol yl , thladlazolylldlnyl
150€enzot hl—l@?e%dy&i ¥heanbe Rip@Talbat shitiratyd modthydnsstingdf one fo three

E ﬁh&é?%&%%;&; G o T OBV Ll Sl CRKLA W itrogen
hﬁ%}{j clieay! Tub ﬁ&%cgcﬁ*ﬂfmgrr@wbmwonﬂy subSituted as defined herein.
I t I
teﬁmylsﬁfg ggﬁ%gnol il ﬁ%qlgﬁeg?mi(ﬁ?e&ﬁ aggn"’ﬂﬁ%#iﬁdﬁo piperidinyl,
| FET Iéﬁlﬁﬁs ﬁ%ﬁgﬁgﬂd&%ﬁﬂ byreslidiRg Wﬁzohﬁhiyil mmarlalzghnyl

ed in assocj ati.on vv|
20" anmicbazdidmﬂhpygdmyl quﬂﬁ@ﬁy]{, Bﬁgﬂlcﬁlﬂ d&azdhchnyl

het e&%gr ]\.ﬁ]laﬂ 35 ngmlﬁelt %&rﬁgﬁéld@iﬂ a{u&fﬂxohnyl isoquinolinyl,
h etbennml&dmhé, thl@diahdﬁ@%@ %IIYIS,B%P%W dihydrofuryl,

R oo

seI héluqtsu&bnﬁt,,tbmkﬁmuw sulfoneg

25 B LS RE K m@t}%&ﬂg&%@oﬁ% @nd the like, including
m Ijﬁr@d]lyydnsmami ddma’aifésyh%m@ 0, :
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"shenylene”, “heteroaryl”, heteroarylene or "heterocyclyl”, means an aryl, arylene, phenyl,
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* otherwise undesirable and includes that which is acceptable for veterinary as well as

human pharmaceutical use.

“Pharmaceutically acceptable salts” of a cornpound means salts that are
30 phérmaceuﬁca]ly acceptable, as defined herein, and that possess the desired
pharmacological activity of the parent compound. 'Such salts include:
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T wherein a hydroxy, amino, or sulfhydryl group in a compound of Formula I is bonded

to any group that may be cleaved in vivo to regenerate the free hydroxyl, amino, or
sulfhydryl group, respectively. Bxamples of prodrugs include, but are not limited to,

' 30 esters (e.g., acetate, formate, and benzoate derivatives), carbamates (e.g., NN~
dimethylaminocarbonyl) of hydroxy functional groups in compounds of formula I, N-
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functional groups, oximes, acetals, ketals and enol esters of ketone and aldehyde
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animals induding rodénts, such as rats, mice, and guinea pigs; and the like. Examples of

 pon-marmmals include, but are ot limited to, birds, and the like. The term.“subject”

does not denote a particular age or sex.

“Therapeutically effective amount” means an amount of a compound that, when
administered to a subject for treating a disease state, is sufficient to effect such treatment
for the disease state. The “therapeutically effective amount” will vary depending on the
compound, disease state being treated, the severity- or the disease treated, the ageand

- "“\-\.
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"Subj ect” neans manmal s and non- manmal s. Mammal s neans

any nenber of the mammalia cl ass including, but not
“ﬂdﬁbll%s)ggo humans; non-human primates such a®crZP2004/002340
chi npanzees and ot her apes and nonkey species; farm

animals such as cattle, horses-1sheep, goats, and

sw ne; donestic aninmals such as rabbits, dogs, and

C adlativd lnhbh af Sesubject fR irsute nab dstinn of idaﬂmmttsﬁommhdjuégement of the

et N i e

and the like. The term "subject"” does not denote a_
part i (fHedérna&heve da&md a‘&@vé”’]&idr‘ab@etdieﬁﬂéd hergéhl when neferringtoa -

ggp ﬁ:il%gl?]% Pﬁgﬁgrﬁ%g 57? (%Ilff %D%-a %ﬁﬁ%ﬁqatog%%ﬁv nggg as well ag preferred,

5 Strdé@ préeferredbhl ﬁic@f@refeﬁe&fdﬁﬁﬁhoﬁumﬂ}ﬁ eatnent for the
di sease state. t herapeutical | y ef fective amount™

will v depengl ng on,t conp i Sease state

bei ng t ortﬁ%a%? ef) ??9“8?36{5 Fedsie treat ed,

the age and WO 2004/ 080969 PCT/ EP2004/ 002340 -15

r eI at i(ve heaﬂaﬁebemﬁngtﬂmedlsaaka seate, Let msmglﬂueclmm@l $yorpiom$ of the

U R0 IS ST £ R IR e

Thseh@d dtlite, B Ubes s ytnadeddor ef dRplly sphpwensaé thenbatase state.
herei n" when referring to a variable |ncorporates by

f th d.definit f th
1058 pr SR  oqEIEHE 5P S Ra AR L AT B Fa O the discase

deddtBiok it9 BSnicdl ky@ppms, dif eat i ng” or "treatment” of a
di sease st ate includes: (i) preventi ng the di sease

‘state, using the clinical”

di seas@“)st at 5Pe %‘ﬁ 14 &% %ge&potrﬁg em%anent
eXjRpelédon of e di!s"e@ééls&ma& digichhympibmease state, but
does not yet experience or di splay synptons of the

d| seas state, i bi,ting the d,| ase
¢ feoms ngea&}:pg‘,d gQ,Ig:ﬁ H gttt dw %Igtg = chemical
15 8 rreh&&or?hieﬁhh&ﬂdnfg}ﬂfﬁﬁﬁﬂig twolor &ﬁxdrb Yedgenis em&erglppft@nate condltlons to
i'sease stat in ora er manen
- efioewss the TBicd il gE e BeBa ORRGT IRl preERted that the
syfw&ct@dﬁw@%rbafc@}ﬁthewﬁa&%mw% ﬂiéfhieﬁiﬁéd pstgdua mrahy not necessarily
reacting en referring to a chem ca reac,
ne@ﬁglt dirasthgc t{qq SOmRRIDAHRS: ertwﬁﬁ?"ée?@éﬂ% werg ﬁxg}&(?lfy added, ie., there
%}1 BEio ﬁk %é %Qh%érﬁﬁ&a%&tw}ﬂ?f&‘é odﬁt@ghﬁlﬂietiﬁkaﬁe Yma:h ultimately
an e desire oduc S e, appreci ate
20t hhada Wethe farawtionef TBN Cﬁ?@)%@%ﬂ%ﬁfgs ‘?FEIP’E’@F% and/ or
t he desired product may not necessarily result

di rect tﬁ/ e?ﬂ‘ thi ‘aoﬁleﬂéutﬁ?é 588 110fhid ABPEQABE BlHseBrCAUTONOM ™
were init I.e., there
v4.0,a Beﬂstem Inshtute computenZed system for the generation of IUPAC systematic
nomenclature. For convenience, the TUPAC numbering of the positions of

representative quinolinone compounds described herein is shown by the formula:

5 4
Gm
7 N7 2 e
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' In embodiments of the invention wherein X is a heteroatom, the benzoxazinone -

numbering s?stem is nsed herein as shown by the formula: -




may be one or nore internedi ates which are produced in
the m xture which ultimately 20 | eads to the formation

Wﬁfzowtﬁmé di cated and/or the desired product | PCT/EP2004/002340

gener al’, the nonmencl ature used in this Application is
based on AUTONOW Vv.4.0, a Beilistein Institute
conputerized system for the generation of | UPAC

~ systemmtic nonenclature. For gconvni ence, the | UPAC

nunbering of the positions;o
qui nol i none conpounds- descr
formula: 54 3 71 / N 13 28 84 e i ments of the
i nvention wherein Xis a he?eroatodﬂ £hé benzoxazi none
nunbering systemis used herePn as# shown, by the

YL gntative
bed (hereiln is shown by the

formul a: V‘D 2004/ 080969 PCT/ EP2004/ 002340 -16 0 71 \

- L2 6a 5 4 Chem ructures shown herei.& were
prepa %ﬁlﬁéu‘ft@e@; ERgrropepay &ﬁ@ls ﬁfs VeHGRGy- AnY open
appRALy d@e&'ﬂng%& QEQBBn YRS rifrogintat@gen I8 sificiured igrein
structurés herein i cates the presence of a
h _e@repﬁ:écqqﬁg O8ff-pr ovi des conmpounds of the
formula I: \\ xI~Y (R), \NN O4 RA E (RBROC '\
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~, ( CRBRéIfverioRbrividl¢oRpatndastithd foadnnla accept abl e
salts or prodrugs thereof,

A
|
E

RR C)< /(GR R)

and .phuﬁaceuﬁcdly acceptable salts or prodrugs thereof,
wherein:

mis from 0 to 4;

pis frorﬁ 10 3;

qis from 1to 3;

ris from1to 3;

A is arylene or beteroarylene;

BisNorG

Xis O, 8, or ~CR*R°— wherein R* and R® each independently is hydrogen or alkyl;



‘wherein: msfromXxo4;, 1o pis fromlto 3; qis from
Il to3; r is fromlto 3; Ais arylene or
heteroarylene; Bis Nor C 15 Xis 0, S, or -CRaRk-
wherein Ra and Rb each i ndependently is hydrogen or

al kyl; -17- each R independently is halo, alkyl,

hal oal kyl , heteroal kyl, hydroxy, nitro, al koxy, cyan,
-S(O,R, -NRR -C(=0-NR Rd, 1 QZ- NR' Rd, - N(R)
-C(=0-Rd or -C(=0 - R, wherein's is fromO to 2 and
R and Rd each independently is hydrogen or alkyl; Y
is -(CRRR3),j- wherein nis 1 or 2 and R2 and R3 each
i ndependent|y is hydrogen or alkyl, or X and Y

t oge R ningenspdénthyds hylof aikpi, aaloalkiyk hidefinticyd I/dRoxyRnitro, alkoxy,

7 Re . and independent |y i's Ryd
gy RO R A B e S AR R 3 R10)- or -C-0)-
BF, Wierdialsky fromeloer SR 4 RMELGY iﬁﬁé%ﬂ%@f&g hydsogengr alkyl

enbodi nents of the invention ere

R4, &5 7, R38,.R9, . R10, Rc.and Rd. are .
al ky ’IS f@yi{g}n—efv&% S’/lsalr ar I?gggﬁz 3@9‘? ’eaqh_ 1ggependently is hydrogen

CRIGEAKY nd ¥dgdthéranayps@ionbBP fornfhn kel yidtle grbip; many
enbodi nents of the invention wherein Ais optionally

subsid t ¥t P | epe, A be in a "neta" phenyl ene
or & 3%@% Qgﬂg‘é‘gﬁf F@%?rlg$¥H9ﬁdeWﬁlﬁ hydrogeror alkyl; pad
benzyl i ¢ carbon adjacent the quinoline 1-position and

t he RIP petiyaizogey) allgjé?h@lﬂkyi?ﬁﬁ?lﬂ?ﬂyﬁﬂ&l, %H%&}l%r%terocgﬁleyl.

phenyl enes inclu hal ophenyl ene, “hal oal Kyl phenyl

al kyl phenyl ene, al koxypheny| ene and
I kP EmBatimepiialbs Bétton vhemaay RER SRR, R RS RV, RS, R,
Rittrer RB R A0 R e ri dricdi

(i.e ., a dival gﬁ?ﬁlﬁ% f“?n@?%%aﬁﬂf%‘%?%‘z r’%‘%léyﬁ%ielﬁ@emd fnore
prederablyeir Cialend! Jn manylpwhbdimants efithottivestiorswhéretrha is optionally

| ' ' Wl al.kwl 0 i f bl .
SRR PREAIRGEEA S, e ot Mienyfong ot 2 enSHeRle canfiguration
w2th(réspiectior thetbenzylic-cattonl adfucert thé qiioling ¥ posiish ané theypiperazinyl
Waere R10 js heteroaryl, it is preferably pyrimd
moikty; Baemplary i phenvigaeinelige halophabimschalpalkylphenylene,
alk§lpheRylena ikexipHedpRat Whlk?%@di@ﬁ)éﬁﬂ%@ 8! iferbddimehds where
shoul d be understood that the scope of "this I nvention
Adh befeprasders, ththetarpyrylane mayshd muimidileredi-oha divabay pyrimidiny]
raﬁi‘??ﬁgoer%olﬁleﬁ@(dﬁw;ﬁen\f %do‘fﬁsra&gcgﬂt).ur e of isomers which

In embodiments of the invention where R'® is arylalkyl, R'® is preferably optionally
substituted phenylethyl such as 2-(4-fluorophenyl)-ethyl or 2-(4-methoxyphenyl)-ethyl.
Where R'? is heteroaryl, it is preferably pyrimidyl such as pyrimidin-2-yl. Where R' is

heterocyclyl, it is preferably imidazolinyl such as imidazolin-2-yl.

It should be understood that the scope of this invention encompasses not only the
- various 1isomers which may exist but also the various mixture of isomers which may be
formed. Furthermore, the scope of the present invention also encompasses solvates and

salts of compounds of formula L

In many embodiments of the invention Y is {(CR’R*),—, q is 2 and r is 2, such that

compounds of formula I may be represented by the formuta Ie:



formed. Furthernore, the scope of the present
i nvention al so enconpasses solvates and salts of

899 Y is - (CReR3),f-, qis 2andr is such

conpounds of formula I. In many enbodi nents 034,002340
wo (zifcf/ﬁﬁz
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that conpounds of fornul a | gy .be represented by the
formula | e: WD 2004/ 080969 PCT/ EP2004/002340 -18 Zz X
W\ R(R)mCn / Nto R4.P-ARRa ER: RO RIT Fe Fe N
R7 R10 |l e 'vvhereinm n, ’

‘R5, R6;, R7, R8, R9 and F%o 3 IrnPéd herein. In
Rf

certain errbodl ments of( ) is 1 and Ais
optionally substituted 5 ph ene” Np such

enbodi nents the conpounds of the i'Vention maybe
represented- by the fornula I fR kr/\ (Rl)mN O

R 4 R RRR6R7 .

Wherein m, D, P X, .A,, E, .Rl’ RZ, RS, Ré, R5, RG, RT, RS, R9 a_]_]d Rlﬂ are as deﬁned

Ie

herein.

In ceﬂéin embodiments of formula Ie, pis 1 and A is optionally substituted
pheneylene. In such embodiments the compounds of the invention may be repxﬂesen_tedr B
by the formula If

I

wherein ¢ is from 0 to 4, each R individually s balo, alkyl, haloalkyl, hydroxy,
nitro, cyano or alkoxy, and m, n, X, B, R, R, B, R4, RS RO R, R®, R® and RY are as
defined herein. In certain embodiments tis 0 or 1 and R is halo, alkyl, haloalkyl,
cycloalkoxy or altkoxy, and in specific embodiments RM may be chloro, methyl
triftuoromethyl, methoxy, cyclohexyloxy or ethoxy. In certain embod:ments tis 2 and
the pair of R™ groups together define an alkylene dioxy radical or moiety such as an
ethylene dioxy radical.

In certain embodiments, X is -CR*RP—, n is 1 and Bis N, such that compounds of
the inverition may more specifically be of the formula Ig:



—_

6 (R)c EReR R6 a ~Rt9 RRIf whereint is fromO to
4, each R1' individually is halo, alkyl, haloal kyl,
h nitro, cyano or al koxy, and in, n, pI804/002340
w ,64%?‘96?24, R5, R6, R, R8, RO and e are as )%%ﬁE
defined herein. In certain enboghnents t is O or 1 and
R'L is halo, alkyl, haloalkyl, cycloal koxy or al koxy,
and in specifi-c enbodinents It" magbe chloro, nethyl,
trifluoronethyl, nethoxy, yle@xy or ethoxy. In
certai n enbodi nent %R;) i g Ye pair of Ri groups
toget her define an‘alkyl di oxylradi cal or noiety
such as an " ethyl ene di oXy=fadipal ~ol5 In certain
enbodi ments, Xis -CRaRb-, n is 1 and E is N such that
conpounds of the invention By w0 speci kically be
of the formula 1-: WD 2004/ 0f '
-19 2 XRa (Rl)nf :tn O a i
Re NNRlo- RR9 wherein m t, ! R2,, R5, R4, R5, RG,
RR, Rs, R9, RIO, Rii, Raandeare%s% hedP
herein. In other enbodi ments of fornul REIF@( andI__Y.may
optionally forman al kenylene 5 group, and in =
speci fic enbodi nents X and Y may form an et henyl ene
group ‘ﬂ{erﬁ%%l +F191 Pl RCRE G R, RARSRY) RERicadiRiunds defined
in such enbodinents maybe nore specifically o
r dgrésented by the formula Y. (R),

In other embodiments of formula L, X and Y may optionally form an alkenylene
5 group,and in specific embodiments X and Y may form an ethenylene group of the

 formula:

-CH=CH-. The subject compounds in such embodiments may be more specifically

represented by the formula Vi
(R
N O
- |
g 7
R Ry R R® ..
N R
(R}
8 N N '
L
R h
' ; 9
10 wherein «---- represents an optional bond, and m, t, RS, BY, R’ Rﬁ, R7, R4, R’ and

R™ are as defined herein. In specific embodiments of formula ¥, R4 RS RS R, R R

and Rm. are hydrogen, and the optionally substituted phenylene moiety is in a"'meta"

configuration (ie., a 1,3-phenylene configuration) with respect to the location of the

benzylic carbon proximate to the nitrogen at the 1-position of the quinolinone ring
15 system and the piperazinyl group. In such embodiments the compounds of the

invention may be represented by the formula Ii:



NO Ra RSRIRT R (R11)t N Ra~N~ 10 RRa s RIlh -10
wherein ----- represents an optional bond, and m t,
< 5, R6, R7, Rs, RO and R10 are as depdmeebood/002340
w ?ﬂgﬁﬁf!% n specific enbodi ments of fornula V. R4, R5,
R6, R7, Rs, RO and Ri o are hydpogen, and the
optionally substituted phenylene noiety is in a"neta"
configuration (i.e., a enyl ene confi guration)
with respect to the | og
proxi mate to the ni®N@g thd_1-positian of the

In such enbodi ments the conpodnds of t i nventi on
maybe represented by the formihkg O / 080969
PCTI EP20041002340 -20- (R )mN M\ (R T
wherein ----- represents an opti 8p bond, and m t,
R and R' are as defined hereigRﬁ'epresentatiye
compounds in accordance with thé™fivention arelilshown

inae 5 together wth nmass spectrum M+H and

experi prent al exanpl e descr | bel agsppiated defined
D EEER oS AR TP PRI REERE )
Shakgt ure' Exanple MEH "N "O (NH 1 322 1 )

1- (3-Pi perazin-1-)4-benzyl)-3,4- N

g I5 gy d{{gp_ljes%n%gt}vg %Lrin%b%ﬁ&nﬁ akdoh dadice bithl (B8 if¥elitidn BN sEORNR Table T
5 togethér with mass spectrum M-+H and experimental examples (described below)

associated with each compound.

TABLE 1
Name(Autonem‘@) . Structure 1 Examvle | M+HH
: . mo 7" NH .
1 |1-(3-Piperazin-1-yl-benzyl)-34- _N_J 1 322

dihydro-1H-quinolin-2-one

benzyl)-3,4-dihydro-1H-

quinolin-2-one

NH | 1, | 352
_CH,

2 1—(4-Methoxy—3—pi§erazin—1-yl- N! O I\ll/\\)
O
(

3 {1-(3-Chloro-5-piperazin-1-yl- NS 1 357
benzyl)-3,4-dihydro-1H-

quinolin-2-one ' Ci

mo ¢ NH |




2 1(4Met hoxy P Py benl)-3, 4-di hydro- IHqU|noI|n 2-one
‘/pCI—BKKICNH13573
3- C&;ﬁgro 5-pi perazin-1-71- NJ PCT/EP2004/002340
? 4-di hydro-1H | , quinolin-2-one CC'1 WO
2004/ 080969 PCT/ EP2004/ 002340 -2121 Nane (Autonon(r))
Structure Exanple MMH N Or NH 1 352 4

1- (37N [noxNaﬁeEA & - T - Y- N T Structure Example | M+H
benzyl)) - 3, ydro- 1H qui nolji n-2-one 0 CH3 C1/391 N

o N\H 5 _6- Chl oro-1-(3-chlong-5-NJ
pi per agzi n-1-yl-benzyl)-3,4- |
- di hydrp- | H qui nol i n-2-one Cl 0 - (\NH
1- ¢34 %cdgqgg B eléﬂnqgc 1 40 N 1 352
plpera2|n enzyl)
di hydr [ &rﬁéhﬁ’d%ozi%ne cN) N t@ N Ori{NH 1
[

338 7q1,ﬁmby_g5@xy 5-piperazin-1-yl-4NJ |~
, "CH,
T
' N“TO NH
5 |6-Chloro-1-(3-chloro-5- r\(\/i 1 391
piperazin~1-yl-benzyl)-3,4- :
dihydro-1H-quinolin-2-one cl

6 |1-(3-Cyclopentyloxy-5- KQOD 1 407

piperazin-1-yl-benzyl)-3,4-

- N
dihydro-1H-quinolin-2-one [ ]
N
H
7 |1-(3-Hydroxy-5-piperazin-1-yl- N(\\) 1 338
benzyl)-3,4-dibydro-1H-
quinoﬁn—2—one OH

8 |1-(3-Ethoxy-5-piperazin-1-y-- .| AN 1 366
benzyl)-34-dihydro-1H-
quinolin-2-one O CH,
| CLL, o
N0 TN
9 |1-[3-Methoxy-5-(4- N 1 366
methylpiperazin-1-yl)-benzyl]- |

3,4-dihydro-1H-quinolin-2-one "CH,




benzyl) -3, 4-di hydro- 1H qui nolin-2-one OH v N'O CNH 8

1- (3- Et hoxy- 5- pi perazi n-1-yl -
benz §3
W PSR hoxy- 5

3, 4- dlhydro | 7-1-
-(4- Ni a

NJ 1 366

NIJN 1 366

met hyl pi perazi n-1-yl)-benzyl ] 92 -
3, 4-di hydro-1 H qui nol i u-2-one o' CH3 WO 2004/ 080969

| r quinolin-2-one kB 06diR340

PGHER2004+802340 22aame~f utT)noSﬂd&&ebtruct Femple | M+H
Exlanpl e Vi RS (Atgn ey H}\F N~ -0 1 380| 10
1-(7-Hiperazin-1yl 2y L, .
benzol[ll, 4] di oxi n-5-yl nmet hyl ) -
3, A-dithydr o-1 H qui nol i n- 2- ong % 9 perazi n-|
) 1} 5 - 4 BN thI- en yl)-8,41 380
di wjgr %ﬁ&%ﬁ%sﬁ ﬁ %gl&hgh(ﬁf
1-( 2- lemaﬁl,a]chomﬁaﬂmthﬁ)yl - HN~N 1 357
behzyl ‘ 4 _~guinolin-3-ofe Cl 13
1-( 3- Mét%@#‘y%r it -eqf%l&azglﬁ-nn 3109%1 HN) N 336
benzyl 4-di hydro 1H qui nol{in-2-one CH3 HO N{O N J
H 1 382 14 8- Met hoxy-1 - (3-Metlhoxy-5
11 |1-(3-Piperazin-1-y-5- H"G\I 1| 390
trifuoromethyl-benzyl)-3,4~
dihydro-1H-quinolin-2-one CF,
L, ,
12 |1-(2-Chloro-5-piperazin-1-yl- HU N 1 357
benzyl)-3,4-dihydro-1H- \@'
quinolin-2-one c
COL,
13 {1-(3-Methyl-5-piperazin-1-yl- H[{,\ll\l N 1 336
benzyl)-3,4-dikydro-1H-
quinolin-2-one CH
3
14 {8-Methoxy-1-(3-Methoxy-5- P @ 1] 382
piperazin-1-ylbenzyl)-34- [ 5
dibydro-1H-quinolin-2-one 0,




C

pi perazin-1-yl

- benzyl } - 3,

4 3 |

di hydro-1| H qui nol i n-2-one O CH3 WD 2004/ 080969

WoGhhERRRG4/ 002340

-23 Narme (Autononi |
Eganyle MVH 15 1-(2- Met ho)cy- 3-pi perazin-|-yl -

Nt

_eO0 1 352 benzyl)-3, 4-di hydr o234 qui nol i n-2-one H3C
CN H CH3 16 4-(3- Chl oro-5-piperazin-1-y1- L/ NOTrNH

St r uct PCEEP2004/002340

2 B89 benyige (EBAREXY - 4H NJ Structure Bxample | M+H
benzo[{l, 4] oxazin-3-one C || 17
1-(3-Biperazin-|-yl-bhenzy) ol 3 336—1;3;45—H
t el ranydr obenzo[ b] azepi n- 2- on ~(2-Chl oro-6
Pi Per aizi n- I-y1- " OrNH 1 358 _
pynrwdufﬁ—z oR-B)ip era%euﬂ L N N0 - 1 352
di hydr H-qU| noI in-2-one Cl [N Or 351 19
1-13- Sé?é%ul-yl N, )
bewzyl nggé—h 2-one O CH3 WOP2 41080969
PCI/ EP2004/ 002340 Hy C [ j
7
_ , 8] o
16 |4-(3-Chloro-5-piperazin-1-yl~ \(:[Nlo NH ' 2 389
benzyl)-7-methoxy-4H- N
benzo[1,4]oxazin-3-one
17 |1-(3-Piperazin-1-yl-benzyl)~ @ o 3 336
1,3,4,5- b, OH
tetrahydrobenzo[blazepin-2-one _
CLL,
18 {1-{2-Chloro-6-piperazin-1-yl- '?Lj/fi\rfgi::J 1 358
: N ‘
pyrimidin-4-ylmethyl)-3,4- i\! n
dihydro-1H-quinolin-2-one \Crl
CCL
: . . N™ "0 NH 1 351
19 |1-(3-Methoxy-5-piperazin-1-yl- | N\)
benzyl)-1H-quinolin-2-one k@
Oon,




-24 Nanme (Autonon(r)) Structure Exasnule MtH 20

1-{5- Pi perazin-1-yl 1H i ndol

w25 iodst

-3- ' No N1 361
3, 4-di hydro-1H 1 quinolin-2-one N paEfEp2004/002340
oxy-5-{4-[2-(4-"Nor J 1 485

met hoxy- phenyl)-ethyl]- | ~ pipgfazin-1-yl}benzyl)-IH
olin-2-one o Ha 22 1- (3 {4 [2 (4-Fl uorophenyl) 1 473
- ethyti=pip ﬁ 359 OXyDeWiduré"" quI Qb | M+H
one oc~ 2 -{3- ) throll—‘F"TT"I 19
i ni_dazol -2-yl)-piperazin-l-yi]-5- N0 rNH quinoli
met hoqybenzyl } - | Hn-2- ~ ong 24 ﬂ - :
1;4[3 I\Vbthoxy5(4 pyrlmd|n4 D N-c)(_l 29 .
il R ZiHaR bqune’/l  OF Ol | 361
25 %b (?ZP? lIr:?tluoro(gcgenyl)- ol (° 503
et hyl ] viongdeylhZidndibydicy - O et hox 1) - S- et hoxy-
V]1lH N one cry 26
1-{3- {gw[ngﬁklggﬁuoro phenoxy)- N\ r‘[*/f‘ O 1 519
et hyl ]|- pi perazin-1-yl }-5- | '
mef hoxy- benzyl) - ITH- qui nol i n- 3 N O-GH,

21 11-(3-Methoxy-5-{4-[2-(4- Ejfulo (j’\’@ 1- 485
methoxy-phenyl)-ethyi]- kgn
pipérazin-1-yl}benzyl)-1H- T
quinolin-2-one “CH _

-

22 |1-(3~{4-[2~(4-Fluorophenyl)- O (\N’\/@ 1 473
ethyl}-piperazin-1-yl}-5- N
methoxybenzyl)-1H-quinolin-2-
one : : Osgn,

= N’>

23 [1-{3-[4-(4,5-Dihydro-1H- N (\NJLN 1 419
imidazol-2-yl)-piperazin-1-y1}-5-| N H
methoxybenzyl}-1H-quinolin-2-
one

O,
| | | TS N

24 |1-[3-Methoxy-5-(4-pyrimidin-2- @;lo A~ 1| 4
vl-piperazin-1-yi)-benzyi]-
1Hquinolin-2-one ‘

25  1+(3-{4-[2-(4-Fluoro-phenyl)- 1 503
ethyl}-piperazin-1-yl}-5-
methoxy-benzyl)}-8-methoxy-
1H-quinolin-2~one o
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are either available from commercial suppliess, stch as Aldnch Chemlcal Co., or are
prepared by methods known to those skilled in the art following procedures set forth in

' references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New
York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Saence
Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:
New York, 1991, Volumes 1-40. The following synthetic reaction schemes are merely
{ustrative 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 having referred to the disclosure contamed ’
in this Application.

The starting materials and the mtermedmtes of the synthetic reaction schemes can
be isolated and purified if desired using conventional techniques, including but not
Timited to, fltration, distillation, crystallization, chromatography, and the like. Such
materials can be characterized using conventional means, inclnding phym;al constants
-and spectral data.
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SCI—IBME A

Numerous synthetic routes to partially hydrogenated quinolinones are known and
may be used in preparation of the subject compounds, The synthesis in Steps 1 and 2 of

15 Scheme A represents the procedure reported by Pavia et al., J. Org. Chem. (1990) vol.
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halo.

A cross-coupling amination reaction may then be utilized in Step 4 in which the N~
alkylated quinolinone ¢ of Step 3 ss-treated with a heterocydlic amine fin the presence of
a palladium catalyst to displace leaving group G and yield a heterocyclyl-substituted
quinolinone VIL This cross-coupling reaction may be achieved via heating under
nonpolar salvent conditions. Where RY is hydrogen, BOC protection or other
removable protection strategies may be used to protect the exposed mitrogen of

heterocyclic amine £

The substituted quinolinone VII produced in Step 4 represents a specific
embodiment of compounds of formula T, discussed above, wherein X is ~CHz-, Y is
~CHR2-, nis 1, pis 1, A is optionally substituted phenylene, and Eis N.

Numerous variations on the procedure of Steps 1-4 are possible and may be used to
provide various compom:ids of formula 1. One such variation useful for preparation of
quinolinones wherein R! is sensitive to or incompatible with the reducing conditions of
step 2, involves reaction of the orthonitrob enzaldehyde a with "Meldrum's ester” in Vthe
presence of triethylamine and formic acid to produce an aldol condensation product (not

shown). The aldol condensation product can then be esterified and subject to cyclization
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carried out in place thereof. In Step 5, the N-alkylated quinolinone & prepared in Step 3
is lithiated via freatment with an alkylithium reagent to provide a lithiated quinolinone g.

An alkylation may then be carried out in Step 6 by reaction of lithiated quinolinone
fwith a heterocyclyl ketone h to effect formation of compound i, Heterocyclyl ketone b -
may comprise, for example, an optonally substituted piperidinone or an optionally
substituted pyrrolidinone, both of which are commercially available or can be prepared
by well-known .techniques. Where R* is hydrogen, 2 BOC, allyl or other protection ~
group may be used to protect the nitrogen beteroatom of ketone h. -.»/

(
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Many synthetic routes to benzoxazinones are Jnown and may be used in the

preparatlon of the sub]ect compounds for embodiments of formula I wherein X is O, and

15  the synthesis outlined in Steps 1 and 2 is only exemplary.
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same or different in each occurrence, and in, n, g, r,
t, R, RRR R4, R6, R7, R8, RO, -810 and IORuareas

def i ned hereln G(Rll) Gas cl1l22R3ln 2\ CF M a NO
OH X D Step\L dDSCRm ¢ Bran-arthst wrofhdpiobis Peducéd o 4B Stilbe &

Bl kOl SRR SR B R ol agppons
( ediitibny (6ERE Rdithr difioite dY 1iRe hhild refidifig Hfgn{ Rt n R4
Step 4 (R11)t R5 (R") RSOCross coupllng-IM G

(R~ ~r~_/ St t
\ O R% gyc C%ORI&&%I e. %%ﬂ; 1ﬁL S@P féoa l QE ﬁpfn%oxw%epcompound m
7 frogn @)&mﬁ’ﬁo@@ﬁl ﬁeﬁiaite)'ltm B&P(la)it\?ﬂ%)tdﬁ i fod Exah@lé,)the R

% 4! k Igglgengglm%ﬁ%% AU n@(é}l%ﬁggé,tansl;wlhere n 13% the compound m
isa 2 3-Dihydro-1,5-b enzoxazepm-é(SH)—one The cyclization may be achieved by

. reaction of the aminophenol j with a 2-halo acid halide ] (G is halo} such as chloroacetyl -
¢hloride (to provide n= 1 and R%, R* as hydrogen), 2-chloropropionyl chloride (which
provides n = 1, R® as methyl and R* as hydrogen), 3-chloropropionyl chloride (providing
n =2 and R?, R* as hydrogen), 2-chloroisobutyryl chloride (providing n =1, R’ as
isopropyl and R* as hydrogen), 2-chloro-2-methylpropionyl chloride (providing n = 1
and R® and R* as methyl), and so on. Formation of benzoxazinones in this manner can
be achieved under relatively mild polar conditions in the presence of a mild base, as
described by Combs et al.; J. Med. Chermn.; 33; 380-386 1990. The cyclization may also be
achieved by reacting k with a 2-hydroxyester under Mitsunobu reaction conditions, as

~ described by Van Hess et al in WO 01/14330. See also Heterocycles 1983, vol. 20(8), pp.
1481-1485, for synthesis of substituted benzoxazinones.

In Step 3, an N-alkylation of the benzoxazinone compound m is carried out by
treatment of compound m with a strong base under dry, polar aprotic conditions and
reaction with an at-haloalkyl aryl compound n to provide the N-arylalkyl-benzoxazinone .
compound o. The haloalkyl aryl compound n may comprise, for example, benzyl halide,
3-halo-3-phenylpropane, a-methylbenzyl halide, or other a-haloalkylphenyl halides
according to the desired R* and R’ substituent configuration.

The alkylation of Step 3 may also be carried out using o-haloalkyl napthyl
compounds, a-haloalkyibiphenyl compounds or other a-haloalkylaryl compounds. In
other embodiments Step 3 may be carried out using o-haloalkyl heteroaryl coﬁnpounds
such as e-haloalkylpyridines, a-haloalkylthiophenes, a-haloalkylmethylenedioxyphenyl
compotnds, o-haloalkylethylenedioxyphenyl compounds, and the like. In the case of o~
haloalkyl heteroaryl compounds, suitable protection group sirategies may be employed to
avoid unwanted heteroatom alkylation during this step. -

A cross coupling amination reaction is then carried out in Step 4 wherein the N-
arylalkyl- benzoxazinone compound g is reacted with a nitrogen-containing heterocycle £
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a- hal oal kyl “aryl conpound n to prOV|de t he .

N<griyptiyedyiL- benzoxazi none

The compound In is a compound of formula I wherein X is O, Y'is ~(CR®R})— p s
1, q and 1 are 2, A is optionally substituted phenylene, and Eis C. Itis again noted that
25 variations on the above procedure may be used to make other compounds of formula L.
- Such variations will suggest themselves to those skilled in the art and are considered to be
within the scope of this disclosure,

In still other embodiments of the invention, specific compounds of formula I may
be prepared according to the procedure shown in Scheme C, wherein G is a leaving group
30 and may the same or different in each occurrence, and m, g, 1, &, R, RLRE RS R R R,
R' and RM are as defined herein.
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In Step 3, the tetrahydrobenzoazepinone t of Step 2 is N-alkylated via treatment
with alkylating agent n to yield an N-alkylated tetrahydrobenzoazepinone u. The
 alkylation of this step may be effected by treatment of tetrahydrobenzoazepinone t with
metal hydride, together with alkylating agent n, under polar aprotic conditions. Various

- alkylating agents may be used in this step as described above according to particular

15

compounds of formula I that are desired.

A cross-coupling amination reaction is used in Step 4 wherein N-alkylated
tetrahydrobenzoazepinone u is treated with heterocyclic amine f in the presence of base,
trialkylphosphine and a palladium catalyst as described above for Schemes A and B, to

g corrpound I rrhgsﬁsc)r'\ SR,

—~
s



may be an optionally substituted piperidinone or an
optionally substituted pyrrolidinone as noted above,
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differen

occurrence, ,
ASte];RG -7 @rriedeut irgtead. Ap@ IQWEREHDJ% &g‘c é@ﬁﬂ?]eélaab oveor Scheme A

S&m%%%@%&%@&aﬁ%&é%@@% pan epid@dne Dlislifhated via
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o t@&éhs@aﬁnzwxpmonév wtbﬁlem wmsyddﬁpwum‘ Y whichin
R farn E:an be dehydrated in Step 7 and then optionally subject to reduction to provide

tetrahydrobenzoazepinone Ip. -

| 15 | The compound Ipisa compound of formula 1 wherem Xis —CHo-, Y is «(CHa) =
nis 2, R? and R® are hiydrogen, p is 1, A is optionally substituted phenyl, and Eis C. It
| should again be noted that variations on the above procedure may be used to make other
compounds of formulal, as will be readnly apparent to those skilled in the art.

More specific details for producing compounds of formula I are described in the

20 Examples section below.

The compounds of the invention have selective 5-HT6 receptor affinity and as such
are expected to be useful in the treatment of certain central nervous system (CNS)
disorders such as Parkinson’s disease, Huntington’s disease, anxiety, depression, nmanic
depression, psychosis, epilepsy, obsessive compillsive disorders, migraine, Alzheimer’s

25  disease (enhancement of cognitive memory), sleep disorders, feeding disorders such as
anoregia and bulimia, panic attacks, attention deficit hyperactivity disorder (ADHD),
attention deficit disorder (ADD), withdrawal from drug abuse such as cocaine, ethanol,
nicotine and benzodiazepines, schiZophrenia, and also disorders associated with spinal

 trauma and/or head injury such as hydrocephalus. Such compounds are also expected to

30 be of use in the treatment of certain GI (gastrointestinal) disorders such functional bowel

disorder.

The pharmacology of the compounds of this invention was determined by art
recognized procedures. The in vitro techniques for determining the affinities of test
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c SHiBLATGFnE shhdiseapesivill e eblediifaeut indlie pxperimentation and in
reliance upon personal knowledge and the disclosure of this Application, to ascertaina
therapeutically effective amount of the compounds of the present invention for a given
disease, .

In general, compounds of the present invention will be administered as _
pharmaceutical formulations including those suitable for oral (including buccal and sub-
lingual), rectal, nasal, topical, pulmonary, vaginal, or parenteral (including '
intramuscular, intraarterial, intrathecal, subcutaneous and intravenous) administration
or in a form suitable for administration by inhalation or insufffation. The preferred

-manner of administration is generally oral using a convenient daily dosage regimen
which can be adjusted according to the degree of afiliction. |

A compound or compounds of the present invention, together with one or more
conventional adjuvants, carriers, or diluents, may be placed inté the form 6f
pharmaceutical compositions and unif dosages. The pharmaceutical compositions and
unit dosage forms may be comprised of conventional ingredients in conventional
proportions, with or without additional active compounds or principles, and the unit
dosage forms may contain any suitable effective amount of the active ingredient
commensurate with the intended daily dosage range to be employed. The

- pharmaceutical compositions may be employed as solids, such as tablets or filled
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with it, Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,

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

Other forms suitable for oral administration include liqnid form preparations
including emulsions, syrups, elixirs, aqueous solutions, aquieous suspensions, or solid
form preparations which are intended to be converted shortly before use to liquid form
preparations. Bmulsions may be prepared in solutions, for example, in aqueous
propylene glycol solutions or may contain emulsifying agents, for example, such as
lecithin, sorbitaﬁ monooleate, or acacia. Aqueous solutions can be prepared by
dissolving the active component in water and ad&ing suitable colorants, flavors,

‘stabilizers, and tblclcemng agents. Aqueoué suspensions can be prepared by dispersing
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30 .The compounds of the present invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa
butter is first melted and the active component is dispersed homogeneously, for e}:ample,

- by stirring, The molten homogeneous mixture is then poured into convenient sized

" molds, allowed to cool, and to solidify.
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sustained or controlled release administration of the active ingredient. For example, the
compounds of the present invention can be formulated in transdermal or subcutaneous

30 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-
adhesive solid support. The compound of interest can also be combined with a
penetration enhancer, e.g., Azone (1-dodecylazacycloheptan-2-one). Sustained release

35 delivery systems are inserted subcutaneously into the subdermal layer by surgery. or
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at room temperature. The solution was stirred for three hours at room temperature and
the solvents were evaporated under reduced presstre. The residue was treated with
10 sodinm bicarbonate solution and the product was filtered and air-dried to yield 16.5

" grams of methyl 3-bromo-5-methoxy-4-aminobenzoate.

Step 2:

Methyl 3-bromo-5-methoxybenzoate
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WO 2004/ 080969 PCT/ EP2004/ 002340 -38 injection. The

sub dergy lmiﬂgig%%g g%%fgaﬁkgte the conpound in a
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OPWISB The reaction mix was then quenched cautlously by addition of sodinm sulfate
decahydrate, then water, and solid residue was removed by filiration. The ether was
separated and evaporated under reduced pressure to give 11gms of 3-bromo-5-methoxy
benzyl alcohol as a white solid. -

Step 4

3-Bromo-5-methoxy-benzyl bromide
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presentative pharnaceutlcal formul ati ons containi ng
a conpound of the present invenijon are described in
the Exanples bel ow. EXAMPLES 15 The fol |l ow ng
preparations and eyanpl es are given to enable thas
to nore dearly understand
ent invention. They should no

i ng the scope-of®the inve

ustrative anBBrsr epresent at

practice the pre
consi dered as g
nerely as bei ng
thereof. Pegpaf 2
- benzyl br om *de The synt heti c procedures descrl bed | n

this Preparation were carried out accordi ngh

proceda (hhmm(ﬁhm&cheﬁﬁebﬂm&@@d@ﬂy ol was dlSSOIVEd in 100

s e R e Y ]%éh%'?’s&*m%% 0%31051’3101“8

Nltﬂbﬁﬁmde HaBﬁdde&tdﬁ@mﬁa tBtthis sdlutibd ¥tHooPBrBIPeGHRE: Btd the mixture

D,,St.e
00 ahvet nsh oy 1 RBisE SRS poginm pisesbapgls solnfion s theo
a@td@ed}lﬁ@t’& Sl e W extracted with ether and washed with SOdJ‘L].IIl bicarbonate
solution. Evaporation of the ether yielded 12 grams of 3-Bromo-5-methoxy-benzyl

" bromide as a white solid.

Using the procedure of Example 1 with the appropriate substituted methyl

benzoates, the following representative benzyl bromide compounds were also prepared:
3-bromo-5-hydroxy-benzyl bro:ﬁide;
3-bromo-5-ethoxy-benzyl bronmide;
3-bromo-5-trifluoromethyl-benzyl bromide;
3-bromo-5-methyl-benzyl bromide; |
3-bromo-4-methoxy-benzyl br omide;
3-bromo-5-cyclopentyloxy-benzyl bromide;
3-bromo-2-chloro-benzyl bromide; and

7-bromo-5-bromomethyl-12,3-dihydro-benzo[ 1,4] dioxine.

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

the process shown in Scheme E.
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5 10.5 G ans (55nmmol e) of nethyl
3- net hoxy- 4- am nobenzoat ewas di ssolved-in 80ml

Wee080962 and 3.0 ml brom ne (55mmmol e) in 20nRCEHEBLG04002340
acid was added dropwi se at roogmtenperature. The
solution was stirred for threé=ftours at room
tenperature and the solvents were evaporated under
re essur e.Sfepd resi due va >gted with 10 Step2
somrbmn an duct was -
filtefeand air-ddoey to yield 16. B gPans of net hyT\
3- br omo-b- met hoxy- 4: ani nobenzoat e. . Biet hy| HN  N-BOC

PCT/EP2004/002% A B .
H3PO4 CH30 BC °NH2 A 500°H round bottopf ask fitted
wi th overhead stirring was charged with ¥5 grans
(55mmol e) of mnet Hyl 3-bronp- 5- net hoxy- 4- ani nobenzoat e
in 80 m ethanol, 15 m sulfuric add and 20nl acetic
acid. The solution was chilled in an ice bath and
6.6gns 5 (95mmol e) of sodiumnitrite in 30mM water was
adde ise while maintai 9B the te toye
beloﬁifﬁgfzkgger stirring—an additiBnal LNULes,

100 nhPoTN5D% hypophesghori clti d was addéd 'nd‘:ihe[/'\NH
m xture was stirfgied pold for 2 hours. The reasti \,J
‘m xture was ut with 500 M water, extracte
et her, and A evapor ated under reduced pressu
give 13.5 grans of nethyl 3-brono-5 10 net hoxybe

te

as a reddi sh@Hs. Step 3 3-Brono-5-net hoxvbenzyl ™ *
al cohol OO ON LiAlH4 ~ CH3O Br CH3O / Br

 SCHEMEE

N "0 : Br
H .
_ Br CH_Br

OGH,

3,4-Dihydro-2(1H)-quinolinone was purchased from Aldrich Chemical Co. (Cat.
No. 41,593-6) and used without p‘ririﬁca.ﬁon in this step. 0.45 grams of 3,4-dihydro-
2(1H)~qui:io]inone (3.0 mmole) was dissolved in 15 ml dimethylformamide and cooled
in an ice bath. 0.2 grams (4.5 mmole) of sodium hydride (60%wt. in oil } was added to
this solution, and after 5 minutes 0.84 grams 3-bromo-5-methoxy-benzylbromide (3
momol) was added thereto all at once. The mixture was stirred at ice bath temperature for
1 hour and then quenched by addition of 1% hydrochloric acid. The reaction mix was
extracted with ethyl acetate, which was evaporated under reduced pressure to give an oil,
which was chromatographed with medium pressure eluting using 10% ethyl acetate in
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13.5 Grans (55mml e)) Methyl 3-brono-5-nmet hoxybenzoate
was di ssolved in 15 ether and cooled in an ice bath.
“%)3205‘1/08%691M l'i t hi um al um num hydri de was addegcr/Ep2004/002340
r'opw se.” The reaction m x was then quenched
cautiously by addition of sodiumgsulfate decahydrate,
then water, and solid residue was renoved by
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drop o this solution at roomtenperat , and the
m xt hs allowed to stir f 10 es.
Sat Bdi um bi carbonate solution
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and thRe n¥ LFPe was extragfed with ether ang vvaghed?d’\N'BOC
wi th sodi bu bigaBoonat e Hol uMMRfPC Evapor at iNap

et her vyi el df grans of r ono- 5- net hoxy- @

brom de as ohi te solid. Usi ng the procedure s

Exanple 1 with the appropriate substituted nethyl 1o
benzoates, th€@CHel | owi ng representative benzyl Bbhai de
conmpounds were al so prepared: 3-bronp-5-hydroxy

benzyl brom de; 3-Brom-5-et hoxy benzyl .bro 1
3-br 0196 BT {2 L amelon o 3 DEFBGT> BetADensy 183 dibydro-1H-
e5z-8§é *Eé(éfﬂ% RAIH 081 9a1RF 1 Boc-Piperazine, 0.025 grams (0.11

3 rono- 4- met ho y benzyl br om de;

3 bret) Dgpd;aéh &H) gaetites Odg%qumb(,%%ld:@mole) of tri-t-butyl phosphine
agx %algp bPLd xﬁﬁ&%toﬁﬁ%&% 2d @80 20 ml ofl xylenes. The solution was

rononet hyl - 12, 3-di hydro-b enzoj

10 dl Iﬁaltedeo 1Beanplder irgon for 4 hours. The resulting dark mjxture was filtered

’through celite, the solvent evaporated, and the residue chromatograghed via medium

 pressure eluting with 20% ethyl acetate in hexanes to yield 0.4 grams of solid 1-(3-

methoxy-5-piperazin-1-yl-benzyl)-3,4-dihydro- 1H-quinoline-2-one as a white solid.
Step 3

15 1-(3-Methoxy-5-piperazin-1-yi-benzyl)-3.4-dihydro-1H-quinoline-2-one

mo- Oq-soc > mo [

TFA } N\)

OCH, OGH,
The Boc-protecting group was removed from 1-(3-methoxy-5-piperazin-1-yl-
Benzyl)-S 4-dihydro-1H-quinoline-2-one by warming the 0.4 grams of product from
Step 2 with 5 ml triflouroacetic acid. Excess trifluoroacetic acid was evaporated under
20 reduced pressure and the trifluoroacetate salt was crysta]llzed from ethyl acetate / diethyl
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according to the process shown in Scheme E. WO
20041080969 PCT/ EP20041002340“4442 % Step 1 Step 2 H
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3, 4- Wﬂwﬁmbemameﬁﬁuﬁ%lbiuﬁ@a@%gé PR ey bromide in

i3 p 93 -B)crived inBegaration 1, the
Iﬂt&{wout pur%ﬁ@\tl on it this st é%’ho 45 grans of
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thereto all at once. The m xture was stirred at_ i ce
bat h { @5ReNALW.-BipkRizin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;

1-(3-Cyclopentyloxy-5-piperagzin-1- -benzyl)-3,4-dihydro-1H-quinolin-2-one;
:1—(3~Hyd.r0}qr~5-piperazin—1~y1-benzy*1)—3,4-djhydro—1H—quinolin-2~one;
1-(3-Eﬂioxy-5~Piperazin—1-Y1—benzyl) —3,4-dihydro-1H~quinoh’n-2—one;

1~(7-Piperazin-1-yl-2,3-dihydro-benzo[1:4] dioxin-5-ylmethyl)-3,4-dihydro-1H-

qumolm- ~onie;

1-(3-Piperazin-1-yl-5 —tnfuoromethyl-benzyl) 3,4—d3hydro-lH—qumohn~2 one;
1-(2-Chloro-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;

_ 1—(3-Meﬂ1yl—5-piperazin—1-yl—benzyl)-3,4—djhydro-1H-quinolin~2~o'ne;
1-(2-Me‘thoxy~3-piperazﬁ1—l-ﬁ—benz'yl)—s,4~dihydro~1H—quino]jn-2—one;
1-(3-Methoxy-5-piperazin-1- 1-benzy1)—3,4—dﬂ1ydro-1H—quino]1'n—2—on:s; and
1-(3-Methoxy-5-piperazin-1-yl-benzyl)-1H-quinolin-2-one.

Usiﬁg the above procedure, but replacing piperazine in step 2 with 1-
methylpiperazine, 1-{3-methoxy-5-(4-methylpiperazin- 1-y1)-benzyl]-3,4-dihydro-1H-

' quinolin-2-one was prepared.

Using the above procedure, but replacing 3,4- dihyd.ro-?.( 1H)-quinolinone in step 1

with 5-chloro-3,4-dihydroquinolin-1-one prepared according to the procedure reported

in Bioorganic & Medicinal Chemistry Letters (2000), Vol. 10(14), Pp. 1559-1562, and
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tr| fluoroacetate salt was crystallized from et hyl

acet atg i 5t(%u%9pg&%zegﬁ,qug,eﬁgﬂ E@ﬂ%&ﬂ@ﬁ%@uﬂ) -1H-

qumohn~2—one,

1-{3-[4-(4,5-Dihydro-1H-imidazol-2-y1) -piperazin-1-yl}-5-methoxybenzyl}-1H-

20 quinolin-2-one;
1-[3-Methoxy-5-(4-pyrimidin-2-yl-piperazin- 1-y1)-benzyl]-1Hquinolin-2-one;

1-(3-{4-{2-(4-Fluoro-phenyl)-ethyl] -piperazin-1-yl}-5-methoxy-b enzyl)-8-
methoxy-1H-quinolin-2-one;

1~(3-{4-[2-(4-Fluoro-phenoxy)-ethyi] ﬂpiplerazin-1—y1}-5~methoxy—benzy1)—1H~

25 quinolin-2-onee; and
8-Methoxy-1- (3-methoxy -5-{4-[2-(4-methoxy-phenyl)-ethyl] -piperazin- 1-v1}-
be:nzyl) lH—qumolm-Z one.
Example 2

4-(3-Chloro-5-piperazin-1-vl-benzyl)-7-methoxy-4H-benzo[1.4loxazin-3-one




ether to yield 0.35 grans of
1- (3- et hoxy-5-pi perazin-1-)rl-benzyl)-3, 4-di hydro-I H

W@%msﬁg 2-one, MH = 352. Using the above ppoTEE2006€002340

‘inolin-2- one

but repl aci ng 3-brono-5-net hoxy-benzyl brom de in step
1 with the appropriate benzyl briéri des prepared as

descri bed in Preparation 1, the 5 follow ng conpounds
ver e Hiestynpretiparasedures described in this Example were carried out according to

]thg %r dREEAG T Senehidde TR b eéaléplg,' Y 9r Qe bEAY N fngn-3-one
Méd iVBtepOyasPrepiapeet tyzhawell khom procedug descafbied iy Heferaongles

-1-1?%)6&1‘)&2@[@1163'p%rlé%?r:’r -yl - benzyl ) -3, 4- di hydr o- | H qui

nol i n- 2- one;
1- (3- Cycl opent yl oxy- 5- plperazP' -a%-zyl)-3,4-dihyd

roeH n 2 one; ¢ 1-(3-Hyd _
ben - ::‘L byel-r—e—-t—H——q-ur nohn-2%06 g
1 (3 Ef pi per azi -yl - benzyl ) - 3}

4- drhydro | ¥ aus0c
\/

1-(7-Pi perazin-1-yl-2 i hydr o- benzo[ 1}
4] di oxi n-5-yl met hyl g Lhydro-1H quiholin-2-one;
1-(3-Piperazin-I|-yl-5- trrfuoronethyl benzyl) -3, 4-di hyd
ro- | H qui noa- 2-one; 15

1- (2-Chl oro- 5- p|pera2|n | -yl -benzyl) -3, 4-di hydro-1 H qu
i nolin-2- one

1- (3- Met hyl - |perazrn | -yl -benzyl) -3, 4- drhydro 1H

qui nofi CH,
- 1-(2-Meth -]§p| perazin-1| -yl -benzyl) - 3, 4- drll H

qui nol i n- 2~on4
1- ( 3- Met hoxy-

, d Step 3
piper Zi :abcy| - benz EQ =374 di hydr < |
ui nol i n- 2- one; NS X

1- (3- Met ho) cy- 5npifper azi n- 1- 71- benzyl ) - 1H qui nol i
ne. 20 Using tde above procedure, but replacing a
pi perazine in step 2 with 1

met hyl pi perazi ne, 1-[ 3- met hoxy- 5- (4- net hyl pi perazin-1-y
| ) -benzyl ] - 3, 4- di hydro- | H quﬁﬁﬁ%m- one was

prepared. Using the above procedure, but replacing

'34d3 0-2(1H)-quinolinone in step | wth

5-cbl , 4- di hydroqui nol i n-1-one prepared according
to the rocedure reported 25 in B 00r 9
er Med#diSnk SRy ler 7SI tNONT

15509- 1562- and WD 20041080969 PCT/EP2004/002340 L 45

usi ng 3- brono-2-cbl oro-benzyl brom de ign, he
conmpoun 6 Chl orosl - (3-cbloro l
5- pi per % zyI) 3, 4-di hydro- IH-qu ne
was prepared the procedurg Of Exanple 1, but
- repl aci ng 3, 4-di h’gtdr@Z(lH) unnoI i none B
CH_,,

10

15

0.5 grams of 7-methozxy-1,4-benzoxazin-3-one (2.8 mmole) was dissolved in 10 ml
of dimethylformamide and cooled in an ice bath. 0.17grams (3.5mmole) of sodium
hydride (60%wt. inn ofl) was added, and after 5 minutes 0.8grams (2.9 mmole) of 3-
bromo-5-chloro-benzylbromide was added all at once. The mixiure was stirred at ice
bath temperature for 1 hour, and then quenched by addition of 1% hydrochloric acid.
The product was extracted with ethyl acetate, that was evaporated under reduced
pressure to give an oil which was chromatographed via medium pressure.eluting with




in step 1 with 8-nethoxy-3. 4-di hydroqui nolin-I-one

prepared according to the 5 procedure reported in
wiPsokasoeef O ganic Chemistry (1990), Vol. 55(2CT/EPR004/002340

560- 564, the conpound -

8- met hoxy- | - (3- Met hoxy- 5- pi peragjn-| -yl - benzyl)-3, 4-d

hydro-I H qui nolin-2-one was prepared. Al so using the

il % Rfte XRORLE 13 yield.9 ERPhASI 4N (B-bromo-5- -chloro-benzyl)-7-
g%om) C eEi(;xy benz 1br om de rels_.,l ectively with

snmthfrmr @?J:bre@mﬂsélqmmr ﬁi%f@r"gh%?ﬂ - Br ono- 6-° 10

- brononet hyl - 2- chl or o- pyri m di ne t he conpounds

1-(5-R #qazm 1-yl -1 Hindol -

~yl et 3, 4- di hydro- | H qui nolrn 2-one and
PRI I e el L glosuin

5 PR ed. Using the above pr ocedure but repl aci ng
- pirperazine in step 2 with the appropriate substltuted
pi per azine, the follow ng conpounds vvere pr ep

thoxy) 5-{4-12- (4- nmet hoxy- phen peraz
)- 1K qui nol i n- 2- one; 1(3
[2 (4-

nyI )-ethyl] -piperazin-

| -yl}-5- rret yben2yl Y- 1H i nol I n- 2- one; 1-{ - K\N-BOC
[4-(4,5-D" droIH-lmd ol -®¥mwe) - pi per azi n-1- Nqﬂ

et hoxybenzyl } PO qui nolid- 2-one;

1-[ 3- Met hoxy- -pyrimdin-2-yl -pi perazin-1-yl - benzy

| I - 1Hqui nol i ngf2- one;  1-(3-{4-

[ 2- (4- Fl uor o- phenyl ) - et hyl ]
- pi perazin-1-yl }-5-net hoxy-b enzyl
ngt ﬁoxyhd ﬂeba_p@?r/l% %f(ﬁ-tg'omne‘iy methoxyybta)nzyl) 7-methoxy-4H-benzo{1,4]oxazin-

L Ak fha ot PloUgrAeRACRANKL ot Bihd 1Y REEAGcribl2bove in

8- Tkindsix ¥,-Stey{ B- met hoxy- 5- { 4- [ 2- (4- et ho) cy- phenyl ) -eth
yl']l -pi perazi n-1-yl}- benzyl)-1H quinolin-2-one.
Exanplg ;4 (3 Chloro 5 piperazin 1 71 bend) 7-nethoxy
04H be 41oxazi n- 3-one WD 20041080969

PCT/ EP2004/ 002340

t hetic procedur e

r QR VEiH - DE R &l

-46 The syn
svaainn] -t -y]

to the process shovvnl n Scheme F. In thi S exanpl e,
the  7-net hoxy- 1, 4- benzoxazi n-3-one used tepd was
prgﬁ e wel | known procedure des

o

. N-BOC TEA [ e
b’/\ | "

cl

The deprotectton of 4- [3 chloro-5- (4-Boc—p1perazm -1-y1)-benzyl] -7-methoxy—4H—
benzo|1,4] oxazin-3-one was carried out using the procedure described above in Example
15 1, Step 3, to yield 0.55 grams of 4-(3-Chloro-5-piperazin- 1-yl-benzyl)-7-methoxy-4H-
Benzo[1,4] oxazin-3-one, M+H = 389.

Example 3

1-(3-Piperazin- l-vl—be:nzvn 1,3.4, S-tetrahvdxobem,orbtazemn -2-one

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

20 the process shown in Scheme G.




(1983), Vol. 20(8), pp. 1481-1485. CH3 \ 0 CH3 Ol Stepl

| / NStep2 NO Br \.Br NMBOC i° ~C sBr C 1

WO 204/080969CH3 | / O N O Step 3 NO I \ ON BOC PEAEP2004/002340
\r Pi:/NH C C SCHEMEF Step 1 4 (3-Brono '

5- met hoxy-benU ) - 7- met hoxy- 4H-b#hzo[ 1. 41oxazi n- 3- one
CH3 O CH3 O14- NONOBr '"P-Br Cl ~Br / CH3 10

: @@ i ice b 0. Igg ans e) of Br .
i W~ nn oil) was adde@ gnd af
5 mnutes 0.8grans (2.9 mol e) of 3-

br ono- 5- chl or o- benzyl brom de was added all at once.
The m xture was stirred at ice bath tenperature for |
hour, and then quenched by addition of 1% hydrochloric

aci d. The product was extract ed wth ethyl acetate,
t as\evapor a Gindg ed pressure to gy
oi was chr onat ogrigph ia medi um press ‘

el uti g W th V\D 04/ 080969 ¥ % EP2004/ 002340
et hyl ) gtate | exanes to
4- (3- <@ B5- chI or o- benzyl ) @

|eIdO9-gf—a-ms~ef

SCHEMEG

Step 1

1-Tetralone Oxime

ool

To 4 solution of 5 mL (37.5 mamiole) 1-tetralone in 25 mL ethanol was added 2.7
mL. (40 mmole) of 50% hydroxylamine in water. The reaction mixture was heated under
reflux for 2 hrs, then stirred at room temperature for 16 hrs. The solution was
concentrated under reduced pressure. The residue was recrystallized from
10 toluene/hexane to give 1-tetralone oxime (3,4-dihydro-2H-naphthalen-1-one oxime), -
3.86 g, m.p. 101-102°.

Step 2
1.3.4,5-Tetrahydro-benzo[blazepin-2-one.
N-OH
0 =
H.PO,
' N
_ H O
15 A mixture of 1.0 g (6.2 im:ﬁzolé) of 1-tetralone oxime and 10 g polyphosphoric acid

was heated at 105° for 1 hr. The warm mixture was poured into 100 mL water with
stirring. The pH was carefully adjusted to 6-7 by addition of solid sodium bicarbonate




nmet hoxy- 4H benzo[ 1, 4] oxazi n-3-one as a white solid.

Step 2 4-F3 Cbloro 5 (4-Boc piperazin

v&é%op/ﬁiﬁ%ég | - 7- met hoxy-4H benzol1l4 oxazi n- 5 3p0R&EP2004/002340
CH3O/ / NO N/ NBOC HN NBOC N~ Br ~J

Cl The reaction of -49.

4- ( 3- br ono- 5- met hoxy- benzyl ) - 7- met hoxy- 4H benzo

i %n@]taaﬂttareﬁasc&&ama kith 6BesE ghylestaz] The vaaniahniesths washed

O oo RS b Lo By O s -

‘ 7 ﬁi@ésa&l\mélileé@@&zwis &:ﬁlataﬁieaﬁ’m@e&er@aﬁnm Gk 1 %-’E‘e&ahyd:o-
O NONIO NBOC TEA/ NH C C The deprotection of

4-Kedzoh] oepins2-pde, BBy, pur.d4i142% yl ) - benzyl ] - 7- met hoxy
-4H benzo [ 1, 4] oxazin-3-one was carried out using the
gproce ge descri bed above in Exanple 15 1, Step 3, to
yi el d grans of 4-(3-Cbl oro-5-piperazin-1-yl-benz;
yl)-7- mat hoxy- 4H benzo[l 4] oxazi n- 3-one, M+H = 389.
Exanpl {BBterhdHened a1 3a. Stepahivirasheniolb]agepin-2-one.
5-t et r ahYdr obenzol bl azepi n-2-one The synthetic
procedures described in this Exanple were carr' ed out
. according to z
12004/ 080969 PCTYEP2804/ 002340-——485 0

To a stirred mixture of 0.1 g (4 mmuole) sodium hydride and 0.75 g (3.0 mmole) 3-
bromobenzyl bromide in 5 mL dirﬁethylformamide was added 0.438 g (2.72 mmole)

10 solid 1,3,4,5-tetrahydro-benzo[bjazepin-2-one. The mixture was cooled in a water bath,
ther it was stirred at 23° for 1 hr. The solvent was removed under reduced pressure and.
the residue was partitioned between 30 mL ethyl acetate and 5 mL water. The organic

‘phase was washed with 5 ml, water, 5 ml satarated sodium chloride, dried (mgSO4) and
" concentrated under reduced pressure. The residue was recrystallized from hexane fo

15 provideé the title compound, 0.658 g, m.p.. 81-82°.

Step 4

4-{3-(2-Ox0-2.3.4.5-tetrahydro-benzo[b]azepin-1-ylmethyl)-phenyll-piperazine-
1-carboxylic acid fers-butyl ester.

SONN i<

o

o

N\
N NBOC
v

20 A mixture of 0.5 g (1.51 mmole) 1-(3-bromo-benzyl)-1,3,4,5-tetrahydro- |
‘benzo[blazepin-2-one, 0.203 g sodium tert-butoxide, 0.04 g (.16 mmole) tri-tert-butyl




\' HZNILXI HaPO<\ NI \ Br HOBr O NANCHO TFA O
Br / NBOC N /NH SCHEME G Step 1 |I-Tetralone Oxinme 0O

wohsddosdokNCH 5 To a solution of 5 L (37.5 mMnedEaP2004/002340

' 10

l-tetralone in 25 nL ethanol was added 2.7 niL (40
mol e) of 50% hydr oxyl ani ne i n3Wat er. The reaction
m xture was heated under reflux for hrs, then

phosphint, 804 gddﬁmmnbépdiadtreﬂ(ffﬁﬁcei?éeaﬁﬂé 0. %@W@r%@’%ﬁﬂbmﬁc .

1o e e St i 6 SRl aB RS BT BF B Ot e
Yeds eﬂﬁeh%e; SJﬁ:sUeESrl e&eﬂaﬁt Byl fheRiiinopsh hobd nf 16 gmhca gel 230-

ox| ne),

0 mesks. m{aﬁ@r%m iebrhicho Bl g1 Rme ) B

?’é@mﬁ% LA d&i&*!e}%-tﬁftyl%st@r Was hztdd Dl 2006 ethyl acetate/hesane to
tral one oxInme and 10 golyphosphorlc acid was .

tvéchd 844 grof 2 bsavygyrup. MH-H FH8%war m nmi xt ure was pour ed

into 100 nL water with stirring. The pH was careful ly

adj usg to 6-7 by addition of solid sodi um

bi ca ate WD 2004/ 080969 PCT/ EP2004/ 002340 -49 and

t he n1xture was extrac ed3MAth

chl ori de dr|ed(l\/gSO4) and concentrat ed under reduced

SolSs

0 TFA 0 _
mNBO'C' . | _ /'_\NH

A solution of 0.6 g (1.38 mniole) 4~[3-(2-0%0-2,3,4,5-tetrahydro-benzo [blazepin-
1-ylmethyl)-phenyl]-piperazine-1-carboxylic acid tert-butyl ester in 3 ml trifluoroacetic

. acid was concentrated under reduced pressure. The residue was partitioned between 10

15

20

ml. saturated sodium carbonate containing 1 mL 5% sodium hydroxide and 35 ml ethyl

acetate, The organic phase was dried (MgSO,) and concentrated under reduced pressure.

The residue was converted to the maleate salt and recrystallized from methanol/ethyl
acetate to provide 1-(3-Piperazin-1-yl-benzyl)-1,3,4,5-tetrahydrobenzo {blazepin-2-one
as a maleate salt, 0.346 g, m.p. 149-150°.

Example 4

Formulations

Pharmaceutical preparations for delivery by various routes are formulated as
shown in the following Tables, "Active ingredient” or "Active compound” as used in the

Tables means one or more of the Compounds of Formula I

Composition for Oral Administration

"~ Ingredient % wi.fwt.

(\



pressure. The residue was recrystallized from

et her/ hexane to give 1, 3,4, 5-Tetrahydro-
«RE zepin-2-one, 0.682 g, mp.141-142. S5pSigP2088002340
@%@8@%‘%0 benzyl)-13 4

5-tetrahhydro-benzo[ bl azepin-2-gne. O ONY H O Br /

Br To a stirred m xture of 0.1 g (4 mmle) sodi um

yu.. 0790 (SO0 mmote)y 3= bronpbenzgh obs om de
;%&rg‘ ’ﬁlgéf#e??or man de was added 0.438 g (2.72
Tmle) to SO|Id ,
, 3, 4 Lsetbed r ahydr o- benzo[ b] azepl n- 2- ong. Thed9m%&ture
as cooled |n a vvater bath, then it wgs stirred at 23
o3 He-59 é‘ﬁ: At—was—Temoved Under] 1 eayg
ressd\ﬁaégnﬁﬁﬂm He Tesi due was partitioried between 30
nL ethyl acetaté and 5 nmlL water. The origanic phase
was washed with 5 nL water, 5 nlL saturated sodi um
chloride, dried (ngSO4) and concentrated under

nexand PRt B arm SR g Pt s ERpoi AR Lot 100 mg

S —h < IA'—‘ —_—

hexan e conp
8 lealiz . one Shmpledvatild BprrDxiDrate thiialzﬂaﬂy dosage.
5-tetrahydro-benzof bl azepi n-1:yl net hyl) - phenyl | - ni pera

zine- 1-carboxylic acgg gggﬁo&ﬁgﬂﬁﬁggﬁhmq&@@ O H Br

N NBOC 20 A m xture e

1- (3-bronmo-benzyl)-1, 3, 4, 5-tetrahydro-

benz o[t kn- 2-one, 0.203 g .sodi um tkrt - b¥%tEsivie,
0.04 ¢ 16 mmole) tri -tent butyl V\D 20[)4/ 080969

PT[CDondA/nnOQAn [=~a) aphi

=t oA, —Frnuopnl 1€ 004 Ud 0] €)
a. | ad*i(‘iﬂPfEFII%fea‘@‘é‘ftate and 0.3 g pi peraz n 1- g? L

ar boxylic acid tert-butyl ester in 5 hL xylene was

at em@é&&ﬁeﬁﬁe—m for 1.5 hrs. The|m xt 058 was
rluted with 5 nmL ethyl ether andthen1|Itered

gel—230—4H6 nes |
-[3-(@%’%‘“——@, SQS@?%&rahydro benzol b] fzepl A %yl net h

)-phenyl] 5 piperazine-|-carboxylic a¢id tert-butyl

< < -bf‘*Q_SO'Oﬂ

e Tisoal Ut €d W th Z0% et hyl acet at e hexaé.500
eld 0.64 g of a heavy syrup. MtH = 436. Step 5

PVP (polywnylpyrrohdme) 1.0%

' The ingredients are combined and granulated using a solvent such. as methanol.

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

compound) with an appropriate tablet machine.

Composition for Oral Administration

Iﬁgredient , - Amount |
Active compound . 10g
Fumaric acd 0.5¢g
Sodium chloride | 20¢g
Methyl paraben ' 0.15g




1 (3 Piperazin 1 yl benzyl)-1
345-t etrahy-drobenzo(bl azepin-2-one N N O TFA ON

wioBoki/0doddel 10 A solution of 0.6 g (1.38 nmpl €) PCT/EP2004/002340

10

" boncefropginsgaheider reduced pressure. The regioélge was

‘Was corbiek(@a% sluas) el eate salt and fecrysLaPis zed

4-[3-(2-o0x0-2, 3,4, 5-tetrahydro-hbenzo[ b] azepi n-
1-yl nmet hyl ) - phenyl ] - pi per azi ne-1%+car boxyl i c add
ent-butyl ester in 3 nm trifluoroacetic—aci-d-was

partiti oned between 10 nlL saturated séddi um car bonate

Ot SR htad dlsap 70 SOOI UM Nydroxi de and 35 rb.5et hyl
hcet ;ﬂt}ﬁn%%he goﬁlggani c phase was dried (MSO) and

concentrated under reduced pressure 1% The resi-due

yrom et hanol /ethyl acetate to provi de

S PLnerer g yErsy )= 1,374, 5- t efjr anydrgenz o[ b]
1zepi¥? - o;g(%agd%&b%a eate salt, 0.346 g, mp.149-150.
Fxanple 4 Fornul ations 20 Pharnmacentid '

al_npren
tor dElevermmg/ by various routes are forrul at @odgéﬁ ‘

$hown in the follow ng Tables. "Active |ingredient" or

Het+perconpound —as—used—Tmthe —Tabt g5 negs e or
g:PleyConpounds of Formula I. Conpositi oﬁfgpor
Dral Admnistration |Ingredient WO 2004/ 080969

Lact ose 79.5% Magnesi um stearate 0.5%{The ingredients

(

PCTT EPRATéd 9aB340 -51 Active ingrediert 20.9%to 100mi
|

dr-e—Hi-xed—anrd—di-spensed-nto—capsutres—contar i My —about
100 mg each; one capsul e woul d approxi mate a total
daily dosage. Conposition for Oral Admnistration

| ngr ediheMigrédishts Avd mixeAts form 4 smgpedicerfor ol adguinistration.
Magnesi um stearate 0.5% Crosscarnellose sodi um 2. 0%

Parenteral Formulation
Ingredient . % wt./wt.
Active ingredienf. | 0.25¢g
Sodium Chloride . - qs to make isotonic
Water for injection | 100ml

The active ingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonic. The solution is made up to weight with the remainder of the water for
injection, filtered through a 0.2 micron membrane filter and packaged under sterile

conditions.

Suppository Formulation

Iﬁgredient % wt./wt.

Active ingredient 1.0%




Lact ose 76.5% PVP (polyvinylPyrrolidine) 1.0%5 The
i ngredi ents are conbi ned and granul ated using a
ch as nmethanol. The fornul ation is gdi@pr004/002340
vg{?lg'}eﬁgﬂ%]r%g&forned into tablets (containing about 20 ng
of active conpound) with an appggpriate tabl et
machi ne. Corrp05| tion for Oral Admnistration

| pgred f@ ve—conpourd—10 FUTHTHef, acl d
0.5 ?éégﬂﬁlﬁé SFi 302. 0 g Methyl pariaben 0. fg g WO
2( 041080969 PCT/ EP2004/ 002340 -52_Propwvl paraben Q.05

g| G aulyattotensglyal 806. 5 g Sorbi tol ( 710% sA4f% on)
- 14.85 g Veegum K (Vanderbilt Co.) 1.0 ¢d Flavoring

0."635 ||| Mluu.rngouung UISLI:ICUV ST Y.’ S. tO

100 M The ingredients are mxed to forma suspensi on

for oral administration. Parenteral Fornul ation .

| ngr ed iﬁmﬁn@fedﬁmﬂsm&e melii togehémgdentixed bn @ steamghagpdnd ppured into

ChI ol 0 VWater for injection 100
‘?‘ggo %’P%“\Fej?ﬁg?%fﬁ%%t% I's dissolved in a portion
of the water for injection. A sufficient quantity of

sodi um chl oride is then adddwpigatForapilatidmg to nake
the solution isotonic. The solution is made up to

fill for SREERFBGN = 0. 2 m oron mombrane |1 torPam
pcckaged under sterile _
Active compound - 02-2
Span 60 | ' 2
Tween 60 . | T B 3
Mmedol I
P'etrolattm_ - | 10
Methyl paraben . 0.15
Propyl parsben | — 505
BHA (butylated hydroxy anisole} 0.01
Water — ' q.s. 100
5
All of the ingredients, except water, are combined and heated o about 60°C with
stirring. A sufficient quantity of water at about 60°C is then added with vigorous stirring
to emulsify the ingredients, and water then added q.s. about 100 g.
Nasal Spray Pormulations
10 Several aéueous suspensions containing from about 0.025-0.5 percent active

compound are prepared as nasal spray formulations. The formulations optionally
contain inactive ingredients such as, for example, microcrystalline cellulose, sodinm
carboxymethylcellulose, dextrose, and the like. Fydrochloric acid may be added to.



5

conditions. 10 Suppository Formul ation |Ingredient %
wt./wt. Active ingredient 1.0% WO 2004/ 080969

bER0§4/ 002340 -53 Pol yet hyl ene gl ycol 10@@Thb2Gfimo2340

Pol yet hyl ene gl ycol 4000 24.5% The ingredients are
nmel ted together and m xed on a st€£am bath, and poured
into nolds containing 2.5 g total weight. Topical

Foxdjudtaii.dlhe hagh peiyefoirsulghidikimayisd delieered ﬂ‘ﬁ&lﬂhﬂal@pﬁ Znetered

Span %832 \é%‘ﬁg ) a%pp%fgﬂﬁg}ca%gﬁr 5f 8);% %tpl'cla?]acm%t?on A
(mpwammmé@ﬂalsm §RhREvéyAli2 Mater d.s. 100 5

Al'l of the ingredients, except water, are conbi ned and
heated to about 60C with stirri ng. A sufficient
quantity of water at about 60CExsmphen added with
vigorous stirring to emulsify the ingredients, and
- Lwat er JmnT'qﬁad d g.s.. about 100 g. Nasal Spray
For nul .
from about 0.025-0.5 percent active conpound are
pr eparBais axampké]llummeaw s radicligaad bindiiesthdiensd @hiponad of
Opﬁ)h%l I contain inactive ingredients such as, for

exanp
carboxynethylcellulose dextrose, and the I|ike.

gueous suspensi ons contai ni ng

m crocrystalline cellulose, sodium
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PEhERe %ﬁéﬂga%g’ é&erminaﬁons of igand affinity aré madé by competing for binding

of ["HILSD 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
 etal,, Molecular Pharmacology, Vol. 43 pp. 320-327 (1993). -

All determinations were made in assay buffer containing 50 mM Tris-HC], 10 mM
MgSOy, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37 C, in a 250 microliter reaction
volume. Assay tubes containing [*H] 18D (5 nM), competing ligarid, and membrane
were incubated in a shaking water bath for 60 min. at 37 °C, filtered onto Packard GF-B
plates (pre-soaked with 0.3% PEI) using a Packard 96 well cell harvester and washed 3
times in ice cold 50 mM Tris-HCl. Bound [*H] 1L.SD was determined as radioactive

counts per minute usifig Packard TopCount.

Displacement of [3H]LSD from the binding sites was quantified by fitting
concentration-binding data to a 4~parameter logistic equation:

binding =basa1+( Bmax -basal ]

1+1 O—Hill (toglligand]-log ICs

where Hill is the Hill slope, {ligand] is the concentration of competing radicligand
and ICsp is the concentration of radioligand producing half-maximal specific binding of
radioligand. The specific binding window is the difference between the Bmax and the
basal parameters.

Using the procedures of this Example, compounds of Formula I were tested and

- found to be selective 5-HT6 antagonists as shown below:

o~
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Cognition Enhancement

agoElsts as shown bel ow
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Example 6

The cognition-enhancing properties of compounds.cf the invention maybeina

rats (Charles River, The Netherlands) were used. Compounds were prepared daily and
. dissolved in physiological saline and tested at three doses. Administration was always

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

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

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

determined randomly. The experiments were performed using a double blind protocol.
All rats were treated once with each dose condition. The object recognition test was
perfOrmed as described by Ennaceur, A., Delacour, J., 1988, A new one-trial test for
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= (3~ Xy-5-pi perazin-1- (~ 1 9.07 N
“&P@‘E’R@@@ 3,4-di hydro-1H / N O r NH qui nol i nPOT/ERA01/002340
N / OCH3 1 9.49 14 8-Methoxysd:(3-Mthaxy-5

pi perazin-I-71-benzyl)-3,4- N O rNH
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1-%%-{4-(2-(4- Fluoro- \ ) 1 9.06
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| H qui gQl.4_n; 2- one O CH, 27 ) . .
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8, to the objective spirit and scope of the preserit invention. All such modifications
are intended to be within the scope of the claims appended hereto




rats (Charles River, The Netherlands) were used.
Conpounds were prepared daily and dissolved in
physi ol ogi cal saline and tested at three doses.

Admini stration was al ways giver’i- p. (injection
volume | mlkg) 60 mnutes before Tl. Scopol am ne

hydr obrom de was injected 30 m nutes after conpound

i njection. Two equal testing groups were made 10 of 24
rats and were tested by two expéliifignters. The testing
order of doses was determ ned randomy. The
experinments were perforned using a double blind
protacol .  Aldonipdhfid ¥Rl fhixfaf.ed once with each dose
condition. The object recognition test was perforned
as described by Ennaceur, A., Delacour, J., 1988, A
new one-trial test for WO 2
PCT/ EP20041002340 - S5@ripeus biolog[ig;-studies of

menory in rats. L. BehaV! or ta. Behay. Brain Res.
31,47- 59. Wiile the present I oirghas been
described with reference to the,sgecific enbodinents

thereof, it should be understo Ahose skilled in
the art that various 5 changegmay be made and

~equi valents may be substituted wt departing from
the true spirit and scope of (R"R@Cj ventg in

addi ti on, many nodifications nay ba nede to adapt a
particular situation, material, conppsition of matter,
process, process step or steps, to ghe objective
spirit and scope of the present invention. AY such
nodi fications are intended to be within the scope of

t he @dd?hmwéndedampabmsa&zmg@k@méWﬁ conmpound
of the fornmula: (R)m_ NO 4R_'"™ A E ’(R8BROC) \
] (CRAerr:N R o and pharnaceutical ly acceptable
salts or prodrugs thereof,

m is from 0 to 4;
pisfrom 1 to 3;
q is from 1 to 3;
risfrom 1 to 3;

A is optionally substituted arylene or optionally substituted heteroarylene;

EisNorC;

]

. b .
Xis O, S, or —CRR’- wherein R® and R® each independently is hydrogen or alkyl;

1. - |
each R" independently is halo, alkyl, haloalkyl, heteroalkyl, hydroxy, nitro, alkoxy,
cyano, ~S(0)R’, -NR°RY, -C(=0)-NR°R%, —~SO;—NR°R",—NOK")—C(=O)—R" or
- —C(=0)-R°®, wherein s is from 0 to 2 and R® and RY each independently is hydrogen or
alkyl;

Y is (CR’R),— wherein n is 1 or 2 and R2 and R® each independently is hydrogen
or alkyl, or X and Y together form an alkenylene group;




wherein: msfromOto4; pisfromlIto3; gisfromlto3;
risfromlto3; Ais optionally substituted aryl ene or

WiEp20060RP9y substi tut ed heteroaryl ene; Ei sNor BCTXEPRG94/002340

0, S, or-CRaRL wherein R8 and Riseach independently is
hydrogen or al kyl; each Rl independently i.s hal o,

Eyar, R”SF?'O) SR LR A el SOl

5

10

15

“said conpound is of the fornu

NRRd, N R) _C(=O _Rd or - R, wherein sis fromO
to 2 &nds @ﬁ@@@%@ﬁﬂﬂ%@pﬂ%@ﬂ%@eﬁe&:ﬂ@@r beferocyelyl.
alkyl; Yis -(CRZR)a wherein nis | or 2 and R2 and R3

each pnde
N L R

toget her form ah al 969
PCT/ EP2004/ 002340 -58 R4, R5, R6, R7, Rs, and RO each

i ndependently i s hydrogen or X nd R10 is
xyal Kyl , heteroaryl
aim1, wherein
| @4 RS PA R E

hydr ogen, al kyl, aryl al(myl
or heterocyclyl. 2. The cony

R RT RO RBERs RO NR RlO.l; 5 wherein m p, X
Y, E R, R, R3, R4, R5R6R*? AR9andR10are

as defined in
g>
/R

Ia

whereinm, p, X, Y, B, R}, R%, R, R* R® RS, R7, R®, R® and R'° are as defined in-
claim I;

A is arylens or heteroarylene which are optionally substituted by the sustituents
selected from alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyl, halo, nitro,
cyano, hydroxy, alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino, haloalkyl,
haloalkoxy, heteroalkyl, -COR. (where R is hydrogen, alkyl, phenyl or phenylalkyl), -
(CR’R”)y-COOR (where n is an integer from 0 to 5, R’ and R” are independently
hydrogen or alkyl, and R is hjrdro gen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or
phenylaikyl), or CR’R”),-CONR*R" (where n is an integer from 0 to 5, R’ and R” are
independently hydrogen or alkyl, and R* and R” are, independently of each other,
hydrogen, alkyl, cycloa]lcjrl, cycloalkylallkeyl, phenyl or phenylalkyl.

3. The compound of claim 2, wherein said compound is of the formula:



claiml;, Ais arylene or heteroaryl ene which are
optionally substituted by the sustituents selected

wWo mot/edokesl , cycl oal kyl , cycl oal kyl al kyl, het e PEalEPR004/002340-

10

15

20

hydr oxyal kyl , halo, nitro, cyano, hydroxy, al koxy,

ani no, acyl ani no, nono-al kyl ani?; di - al kyl ani no, ~hal o
al kyl, 10 hal oal koxy, heteroalkyl, -00' (mhere Ris
hydr ogen, al kyl, phenyl or phe-v\
(CR R') n- COOX (where nis go—+h d mO to 5 R
and R' are independently hydreges 'aik%& and Ris
hydr ogen, al kyl, cycl oal kyl, eycloal Kyl al phenyl
or phenylal kyl), or -(CR R-CONRa' Rb' where n is an
integer fromO to 5, R and R' are in ?pendently
hydrogen or al kyl, and V' and Rb' are Endependent |y
of each other, 15 hydrogen, alkyl, fioa lcyl,

cycl oal kyl al kyl, phenyl or phenylalky The
compound of cIa|n12 wherein said co d is of the
formul a: WD 2004/ 080969 PCT'EP2004100234Q -59\ / N
O A(N Rolb werein X Y, A E RIR R m and n
are as defined in claiml1l. 4. The conpound of claim

3, vvhe ein n nis 1
or 2, "‘k%’{{ 4’2’9‘0& aﬁqs\niageaﬁhgﬁ% dgﬂéal% ol yl ene,
or pyrimdinylen optionally substituted by the

subst it ueThe caapoust] ofxldim % whierei?; EisN, Rl is

hal ogen, al ko$y; and 10 R10 is hydrogen, alkyl, ,

aryl agk%é oxyal I cyl, heteroaryl or heterocydyl.

5. Th of claim4, wherein R1L is chloro or
nmet hoxy; RlO i s hydrogen, nethyl,

2- ( 4- N-+{GERphehyidn aidlyor, 2, 21 (X-Yret-HobisEHeny ) - et hyl

im g:iazol in-2-yl or pyrimdin-2-yl; Ais 1, 3-phen_y| ene
0PI 0N Ler iR hlbfRdle, B¢ RS EHpEh bbHSD E5GRLANTY the

substituents according to claim 2;
| EisN;
R' is halogen, a]l'coﬁzy;. and
R s hydrogen, allcyl, , arylalkyl, aryloxyalkyl, heteroaryl or heterocyclyl

5. The compound of claim 4, wherein R' is chloro or methoxy; R is hydrogen,
methyl, 2-(4-fluorophenyl)-ethyl, 2-(4-methoxyphenyl)-ethyl, imidazolin-2-yl or
pyrimidin-2-yl; A is 1,3-phenylene optionally substituted by the substituents according to
claim 2.

6.  The compound of claim 5, wherein A is halophenylene, haloalkylphenylene,
alkylphenylene, alkoxyphenylene or alkylenedioxyphenylene.

7. - The compound of claim 6, wherein said compound is selected from the

group consisting of:
1-(3-Piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;

1-(4—Methoxy‘-3—pipe1_:azin—1—yl—b{enzy1)—3,4—djhydro~lH-qUin0]jn-2—one;




claim2. 15 6. The conmpound of claim5, wherein Ais
hal ophenyl ene, hal oal kyl phenyl ene, al kyl phenyl ene,

- VEQ J08%088%8ny | ene or al kyl enedi oxyphenyl ene. 7. PEREP2004/002340
conmpound of claim®6, wherein saggl. conpound is sel ected
fromthe group consisting of
1- (3- P»(mkﬂmw-@zgetuhﬁmzﬂib)mﬁd)éa iy 81 FHg b REII- Shep -

one;

qui oﬁ’% s S0 Lo Cs b Lo bomsnn L oo
1 (3- Chl oro-5- pi perazi n-1-yl1-benzyl)-3, 4-di hydro-1 H qu

i nohnéZL:hbore;1- (3 cbloro-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;
1- (3- Met hoxy- 5- pi perazi n-1-y1l- benzyl) -3, 4-di hydro | Hq

ui nol
6. oot ST RS ntrloxy 5-mipgrepiar oy beoerl) By LH- a2 one
dr o- I H qui nol i n- 2- one;

5 1-(3- Qimmpbnxyywxger&qmlmroaﬂzy@-imghhaﬂﬂ uiholind-biyd
ro-| H qui nol i n- 2- one; .
1-(3- raz di.h | H
L (3 I e BiRRLA h Wbyl PER Ayl A JhilSRE & oA
1-(3-Etho) cy-5-pi perazi n-1-yl -benzyl ) -3, 4-di hydro-1 Hq
ui nol i-13-Methexy-5-(4-methylpiperazin- l—yI)—-benzyl] -3,4-dihydro-1H-quinolin-2-
1-43- Met hoxy- 5- (4- met hyl pi perazin-1-yi)-benzyl]-3, 4-di
hydro- | H qui nol i n-2- one;
1-(7-Pi perazin-1-yl -2, 3-di hydro-benzo[ 1, 4] di 0)i n-5-yl m
et hyl H?B-Pipalmzﬁwdiﬂdaﬁwdrcqbém 1,41d2xtmn 65 ylmethyl)-3,4-dihydro-1H-

era2|n 1-y1-5-trifuoronet hyl -benzyl) -3, 4-di hyd

10 r%ﬁlﬁgﬁtﬁw ncﬁ’l n- 2- one; 7
1-(2- Chl or o- 5- pi perazi n-1-yl -benzyl) - 3, 4-di hydro-1 Hqu
i nol i h{2Pgreeszin-1-yl-5-trifuoromethyl-benzyl)-3,4-dihydro-1F-quinolin-2-one;
1-(3- Met hyI 5- pi perazi n-1-yl -benzyl) -3, 4-di hydro-| H qu
Lo 2ol erazin-1.yl-henzy])-3 1
o et hodcy R RIBerAlRy L Bsa b ibgn- 1 aupelin g o
hydr o-| H qui nol i n- 2- 15 one;
1-(2- W%wlﬁ-mppw1+ﬂ-hendyl)kﬁe4¥ﬂ;liyﬁr@1&r—qumﬂn@-bﬂr@q

ui nol i n- 2-one;

ﬁeggoﬁ %‘ R n&ggt%%lé’ns?lﬁér e—T-Zﬂ—'b)eﬁz?lﬂ?kbﬁﬁ¥&%ﬂﬂ-qmnoﬁn-z-

15 1exe3- Pi perazin-1-y1-benzyl)-1, 3, 4, 5-tetrahydrobenzol b]
azepi-n- 2- one;

é_ (3- W—M@{ﬂoxgr ’;P i:)ff)eega%mT e Be'gi—ydlﬂyd} qulox{ohn_ o)

1’ (3 Met hoxy- 5-{4-[ 2- (4- met hoxy- phenyl ) - et hyl ] - pi peraz

i n- 1-443-Chhurpi5)pipktazigul {ybbérryD-Tonethoxy-4H-benzo[1,4] oxazin-3-one;
1-(3-{4-[2-(4-Fluorophenyl)-ethyl]

 Pi Per A Brler a1 51 BRLADY 282 i Hibenzo b azepin-2-one;

1-(3-Methoxy-5-piperazin-1-yl-benzyl)- 1H-quinolin-2-one;

20 1-(3-Methoxy-5-{4-[2-(4-methoxy-phenyl)-ethyl}-piperazin-1-yl}benzyl)-1H-
quinolin-2-one;

1~(3-{4~[2-(4-Fluorophenyl)-sthyl]-piperazin-1-yl}-5-methoxybenzyl)- 1 H-
quinolin-2-ons;

1-{3-[4-(4,5-Dihydro-1H-imidazol-2-yl)-piperazin-1-yl]-5-methoxybenzyl}-1H-
25 quinolin-2-one;




s

qui nol i n- 2-one; 1-

{3-[4-(4,5D hydro-| Himdazol -2-yl)-pip

VEQ 3004980969 | | - 5- met hoxyb enzyl }-1H 25 qui nol i nPQIIEmWDOZMO

WD 2004/ 080969 PCT/ EP2004100234G7 -- 61

1-[ 3- Met hoxy- 5- (4- pyri

ni di N-12F3hfefl Pyriridid-)-yRe Ry Lygubdhel il Hiudnin-2-one;

1-(3- {4E[2 (4- Isj?ro phenyl Sypgt hyl ] - %:S’gerdgg?g 1-yl}-5-

met hox ben 8- met hoxy-| H-quinolin

1- (3- {4 %(%WFQJPWMXI}E@I@W 200 eﬁﬁ%‘?@@f:‘gﬂﬂﬂ%g"

.5 qui nolin-2-one; and

8 Eﬁﬁfi?ﬁ 38%%%8?@ 5-{4-[2- (4- et hoxy- phenyl) et hy

|']-pi perazin-|- benzyl ) - 1H qui nol i n- 2-one. 8.

COﬁDOLﬂnﬁB &- [fé{ﬁa om—phm)-ﬁhﬂ]snpmn 1—W}15sm6t@9ﬁy bewl) 1H-
ggnyl ene, qr pyrimdinylen; R is hydrogen and

yall;dgen 10 9. The corrpound of claim8, Ais
3 5-i ndol yl ene or 4, 6-pyrimdinylen. 10. The conpound
of cl &-M%oxmb(bmtt&ayﬁ §oitpCumdthosy-phergd)-ettty Y] miperazie 1-y1} -

(0) istin
‘(%‘Qﬂﬁﬁ%}s Ib‘?%é’lnﬁzm | -yl -pyri nidin-4-yl methyl)-3, 4

-d| hydr o-1 H qui nol i n-2- one; and 15
1- (5- Ri.perpz di!mipcbdndliﬂclaﬁﬂ@] whergi®e1shTE),-, 3, 6 —AFhy,dy i indolylene or

H qui nal i n-2-en gacess for producing a
co&éﬂ%ﬁb"‘g@lﬂ Rots fiﬁOgﬁn aﬂq’ﬁ %ﬁ)rdsr 0o a R vl
(RMR\C) \ /(CR6R1)g N Riolc whereinm p, r,

10, A R, Bk coiipoud of Qhim BSA iR95-adbiyRim @tr%s-@gnmldmylen
defined in claim

10. The compound of claim 9, wherein said compound is selected from the

group consisting of:

1-{2-Chloro-6-piperazin-1-yl-pyrimidin-4-yimethyl)-3,4-dihiydro- 1H-quinolin-2-

one; and
15 1-(5-Piperazin-1-yl- lH—indol—3—y1n1ethy1}~3,4—dih7dro-1H-quinolin—2-one.

11. A process for producing a compound of formula

@i X,

R ‘?
AN
R'RC (CR°R))
RRON. /T
-
R0 I

wherein m, p, 1, g, X, ¥, A, RS, R% RS, RS, R7, RE, R® and R' are as defined in claim

1, comprising:

20 reacting a compound of the formula




1, conprising: 20 reacting a conmpound of the fornula

WD 2004/ 080969 PCT/ EP2004/ 002340 -62 1 \ X~ N O
WORMMPBP6IRA G APP R5 wherein in, p, X Y, RCTRE200§402340

and R5 are as defined in claim Glsaleawng

group, wth a heterocyclic anine of the fornula R10

(RPROO)r\. % CR6R7)g N H I 9 erginr, g, R6, R7,

Rs, R9 and Rl are as defined ' al\ml. 12. A

process for producing a conpp fornul ax (RI)mN

O 4 Rs PP A (R8R9C)6CF§§< ad wherein in,

p, r, g, X, VY, A Rl, R4, d:EﬂsRQandeo
are as defined in claim 1, c ‘5‘ en 10 dehydrating

t he conpound of formula -63-

wherein m, p, X, Y, A, Rl, R* and R® are as defined in daim I, Gisa leaving group,

 with a heterocyclic amine of the formula

R
|

N
(RSRQC)r< >(CR6R7)q
N
" £

5 wherein 1, q,'Rs,' R7, R®, R? and RY aré as defined in claim 1.

12. A process for producing a compound of formula

: .
Y
(R1)m4@
' N/&O
Q%A .

(RBRQC)r\ p,

N
|

(CRR),

1@

R Id

wherein m, p, 1, , X, Y, A, R, RY, R%, RS, R7, R8, R® and R are as defined in claim
1, comprising:

10 dehydrating the compound of formula




10

15

20

X~(R)YmA k~kNO a RS PAH (RBRIO),\ /(CR6R)Qq
N Rio2 whereinm'p, r, g X Y, A R, R4, R5- R6,
R7, R8, RO and R10 are as defined in claim11. 13. The
conmpound of forrmula I or a phq?qaceutically accept abl e
salt thereof 5 according to claim1, whenever

prepared by a process accordingso claim11l or 12. 14.
A pharnaceutical co osit gOnMpriysi ng a

t her apeutical |y effggﬂmvs nt of at |east one
conpound of fornmula I or € cally acceptabl e

salt thereof according to any one of  claiml to 10 in
adm xture with one or nore pn'égﬂlw: utically

acceptable carrier for the treatmeift of diseases. 10
15. The compound of fornmula I orw maceutical ly
acceptabl e salt thereof accerdipg t Cg;!g im1 for use
as medi canent. 16. Use of 6%§8Pr\qope( ﬁﬂound of
formula | or a pharmaceutically acmgeptable salt
thereof according to claim1 for theg manufacture of a

medi canent for the treatnent or pBeventi onzof a
di sease state that is alleviated by 5-HI6 agonist. 15

comi RGP 017 £ b Rl g RS B BSER® e i ffined n

clgiredei n the disease state is selected from psychoses,
schi zophreni a, mani ¢ depressi ons, neurol ogi cal

di sepfde i.sorders ttention . defici

ai <5F dorte plIFRRIRY oG IEL G PharkPer BN tooeiiobleaat hereot
aotding i sainAl Ahledneesr fBepslir&BIRE € prodBeh ddudtididpdh @i 11 or 12.
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di sepse,state copprises dj.sorders of the )
ga sfr' oi ﬁtpélgpp%cgpg%)a} Sepposttion comprising a therapeutically effective amount

of at least one compound of formula I or a pharmaceutically acceptable salt thereof

according to any one of claim 1 to 10 in admixture with one or more pharmaceutically

acceptable carrier for the treatment of diseases.

15. The compound of formula I or a pharmaceutically acceptable salt thereof
according to claim 1 for use as medicament.

16. Use of one or more compound of formula I or a pharmaceutically acceptable

salt thereof according to claim 1 for the manufacture of a medicament for the treatment or

-prevention of a disease state that is alleviated by 5-HT6 agonist.

17. The use of claim 16, wherein the disease state comprises disorders of CNS.

18. The use of claim 17, wherein the disease state is selected from psychoses,
schizophrenia, manic depressions, neurological disorders, memory disorders, attention

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

and Huntington’s disease.

7 19.  The use of claim 18, wherein the disease state comprises disorders of the
gastrointestinal tract.




