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QUI NOLI NONE/ BENZOXAZI NONE DERI VATI VES AND USES THERECF

wakoeog/oBeeent i on rel ates to substituted benzoxarChBRZH04/002340

conmpounds, and associ ated conpositions, nethods for
use as therapeutic agents, and nethods of preparation
thereof. The actions of the neurotransmtter

5- hydroxytryptam ne (5-HT) as a major 5 nodul atory

neur ot b@ L8 sz dxRe i@l Perr@dberviRdAR @drd hieHElr a
nunber receptor famlies ternmed 5-HT1, 5-HT2, 5-

HT3, 5- Hr4, 5- HT5, 5-HT6, and 5-HT7. Based on a high
| evel of 5-HT6 receptor mRNA in the brain, it has been
stated that the 5-HT6 receptor may play a role in the
pat hol ogy and treatnment of central nerve system

di sorders. HT6_ sel.ective
eon Maaneprr i Bl RS ErRRhS ifinnd AT Shd W iaced
tdrﬁp@ﬂﬁﬁﬁs, pkthods faime SNBedipsoiictaestssuchmethoBaokprepanatien
| sease, Hunti ngton's disease, anxiety, depression,
RG% depression, psychoses, epil epsy, obsessive
compul sive disorders, mgraine, Al zheinmer's disease
( enh@he suriems obthe megrittanymitte Felrydy oxystypeymind (3-6F Jers 8 major

]é}eq%gtag %Igﬁforé%sﬁ%h eg gr']ﬁ thae, rz?irﬁogr%)ﬁle%leﬁg(g t}{%%%ﬂ ﬁ“ﬂrcr{lB%n(')fCreceptor

(aALHES zjtﬁrrﬁéd SHHTblo B-IdE2,i5 HTE‘d |55E6T4§I,éf H(FADD}-ITGNan&] CHETIEY Based on a
u abus SU ain n

biad T T o R D SFRFRIP froef Resa Bk Bl S8

ekcaprod afag pi%f;&(l@leah el puthbﬂogpamh’dreattmnnm‘ can’dhlareﬂmetem

gggjﬁgie%/se zntpartbcglaa Gatﬂ‘f?jlgﬁlﬁci tha%g ﬁteel}Plg AtifTe: da as%o%n%lglly useful

&ﬁ&ieftfﬂaﬁh@ﬁtdf Bataif GNS dlﬁbréafs dedtsasPackings ' dissasd, Ghaltington’s
di sorder. See for

g xarrE.I e, B.,lL. Rot.ﬁl] et al .. J. Isi

RARP (RS, debisssioph apnic SRaRos sy czgi ePiergy oDyt compulsive

ahsoRlersShﬂglajheeAlzhblmerNHﬁseasEma{hmcalhent of 26grli9@3merdry), sleep
ansm ssi.0

%forc%rsg feeﬁ'ﬁfé d&or erg ht g]eatd ﬁ?oré:%ua agkﬁ)u igid, panic a‘ﬁtarlﬁ, gt?e%?i’on deficit
Rep@actimty disotder ( ABWD) 2(téﬁt1on1dleﬁ€i8 disdddr éA@di)”)ewﬁhcﬂ-fﬁﬁfal from drug
ngdul ators have g_gﬁg di.scl ose b gre conti nues € d also
bRt 1e5CRBSB AL GRS AR PAYSRIF O O PRIT I
disolders £06iAbd Rith |s?ﬂihabﬂ‘ra11rﬁ@ apd/esked ihjuvesniches hlyéro(:ephahls Such
c orrpggig%@&; elteg%gﬂfg(c)treggo E‘i p%/\o usg 11(1) qﬁltf%?melgc cﬁ certalnéast$1ntest1nal (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. J. Sleight et

al., Serotonin ID Research Alert, 1997, 2(3), 115-8.

While some 5-HT6 modulators have been disclosed, there continues to be a need

for compounds that are useful for modulating 5-HT6.

One objection of the present invention is (i) a compound of the formula:
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R11 5P A (RBROCO)~ \(CR R7)g N 110 and
phar maceutically acceptable salts or prodrugs thereof,

wob@resesd mis fromO to 4, 5 pis froml| to BCT/BP1084/002340

fromlto3; r isfromlto 3,5Ais optionally
substituted aryl ene or optlonafﬁy substituted

heteroarylene; Eis Nor C_10 Xis 0, S, or -CRaRb-
wherein Ra and Rb each |nn

Sheféntty is hydrogen or
al kyl ; each Rl indef® s hail o, alkyl,
5% 8 alkoxy,

haloalkyl, het er oal kyl , hyd

cyano, -S(OsR, -NRRd, -C(=0)
-S2-NR Rd-N(Rc-C(=O)-Rd or - -R' wherein s is
fromO to 2 and R and Rd eack® nd endently i's

hydrogen or alkyl; 15 Y is -(CR2 r| mherein nis 1
or 2 and R2 and R3 each |ndﬁ%£gde tl drogen or
al kyl, or X and Y together al 8 e group
R4, R5, R6, R7, R8, and RO each indg¢pendently is
hydrogen or alkyl; and R10 is hydrbgen, alkyl,
aryl al kyl , aryl oxyal kyl , heteroaryIRor hete@ocyclyl.
(ii) The conpound of (i) wherei n said conpound is of

e R RSB T R
wherein:
m is from 0 to 4;
pisfrom 1 to 3;
qis from 1 to 3;
ris from 1 to 3;
A is optionally substituted arylene or optionally substituted heteroarylene;
EisNor G
X is O, S, or —-CR*R’— wherein R* and R® each independently is hydrogen or alkyl;

each R' independently is halo, alkyl, haloalkyl, heteroalkyl, hydroxy, nitro, alkoxy,
cyano, —S(0),R%, ~NRR?, —C(=0)~NRR¢, —SO,-NR*RE-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;

Y is —(CR’R®),— 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%, R% RS R, R®, and R? each independently is hydrogen or alkyl; and

R' is hydrogen, alkyl, arylalkyl, aryloxyalkyl, heteroaryl or heterocyclyl.

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



RORE RS -R RRO NR7 1R10 la wherein m p, X Y,
E, Rl, R, R3, R4, R5, R6, R7, R8, RO and R10 are as

waledosngded n (1), A is arylene or heteroaryl eneCTEPN4/002340
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are optionally substituted by ﬁlkyl, cycloal kyl, 5
cycl oal kyl al kyl, heteroal kyl ,” hiydr oxyal kyl , hal o,
nitro, cyano, hydroxy, alkoxy, am,no, acylam no,
nono- al kyl am no, di-al kyl apggna 'éﬁqalkyl, hal oal koxy,
het er oal kyl , -COR ( wme), e—R hydr dgen, al kyl, phenyl
or phenylalkyl), -(CR R')n mpghg nis an

integer fromO to 5, R and KR ind%pendently
hydrogen or alkyl, and Ris hy n, alkyl,
cycl oal kyl, cycl oal kyl al kyl, p ypfor phenyl al kyl ),

or -(CRR" )n CONRa Rb 10 (wheregn igs ar®integer from
0to5 R and R are independefb}y hyédgen or al kyl,
and Ra' and Rb' are, independe of | -.gdch ot her,
hydrogen, al kyl, cycloal kyl, cyef oal’kylrél kyl, phenyl
or phenylalkyl. (iii) The conmpound Qfw (ii), wherein
sai d conmpound is of the fornula: NOIa N 110 R
Ib 15 wherein X, Y, A E, Rl, RI0, mand n are as

defined in (i) (4 he,sc upel gigol ' :
90 SBHFIDRO RGP B oBodaoR -1 Ry Ry R Efeielle fined in
(p;-(CHZ),,- wherein nis 1 or 2, or -X-Y- is -CH=CH;

i s phenyl ene, indolylene, or pyrimdinylen

? gt I(KH? l:cul‘y enséuoeshte'ie%ouatrﬁgneb\%hitcﬂ %re c?c’pl‘t%%taﬁytf St g%i&lte%cbcyoa{]lggflpgycloaﬂ{yl,
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)p-COOR (where n is an
integer from 0 to 5, R’ and R” are independently hydrogen or alkyl, and R is hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl), or —(CR’R”),-CONR*R"”

(where n is an integer from 0 to 5, R’ and R” are independently hydrogen or alkyl, and
R? and RY are, independently of each other, hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, pheny! or phenylalkyl.

(iii) The compound of (ii), wherein said compound is of the formula:

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

(iv) The compound of (iii), wherein



5 Eis N Rl is halogen, alkoxy; and R10 is hydrogen,

al kyl, , arylalkyl, aryloxyal kyl, heteroaryl or
whedoengoyr! yl . (v) The corrpound of claim4, WhET/EBPI004/002340

R10 i s hydrogen, nethyl, 2-(4- fluorophenyl)-ethyl,

2-(4- nethoxyphenyl) et hyl , i mi-dazol i n- 2- yl or

pyr i ; Ais 10 1, 3-phenyl ene optionally

subs lfb(gd‘ “the substituents according to (ii).

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

hal odl-KgHphenykenen is Bk lophemylieneil=atkoxyphenyl ene

or alkylenedioxyphenylene (vii) The conpound of (vi),

oot ?‘ﬁf Pﬁ e’ T oly e%e,l or p%rrellm(?gmy en opHo netdﬂresugsrtl%li%d by the

cons

mﬂﬁﬁﬁﬁmaek&ﬁﬁﬁqﬁnXh)benzyl)-3,4-d|hydro-lkbquinolin-2-

one;

1-(4 hoxy- 3- plpera2|n 1-yl -benzyl) -3, 4-di hydro-1H ¢
> U|noﬁMﬁ§2 one;

1- (3 Chloro 5- pi perazi n-1-yl - benzyl ) - 3, 4- di hydr o- 1H qu
i nol Rhishahmgen, alldoxy( xdvet hoxy- 5- pi per azi n- 1-yl - benzyl )
-3 4- di hydr o- 1FLqU|noI|n 2- one;

G- Ohkar e A3 U, O3 SIBLRSHAZL L Herch AR e Y

1-(3- Cyclopentyloxy 5- pi per azi n- 1 yl - benzyl) - 3, 4-di hyd
r o- 1) qihervotipougd ofielaim 4, wherein R' is hydrogen, methyl, 2-(4-

Babs? pmr%; P Xl.yrflxgl? 2&'491%2%%}({%5hen¥11) -eﬁ%f'ﬂ%%ﬁazghn&g}h Ry %grlqm}(ﬁh—%—yl; Ais

ur no
10 -Sﬂﬂieﬁyhnx yptiompillpenlastitumedl by themahgtith$nt adconding ¢ Gi)1H- qu
i nolin-2-one; 1- [3-Methoxy-5-

4- et I
'3, aCh TS BERGELDe Gof TR A, heleglogyp isipalytphenyiene
%T]lpﬁéi?}ﬂ)ﬂtbl ﬂﬁdﬁzp(henylane or alkylenedloxyphenylene
1-(7- Plpera2|n -2, 3-di hydro-benzo [ 1,4] dioxin-

o {50 Tekos R%EQH FW?‘“? e Ao d RS Hccted from the group

corsisdngoi:nol i n- 2- one;
1- (2- Chl or o- 5- pi perazi n-1-yl - benzyl ) - 3, 4- di hydr o- 1H—

15 Gy Y TR B gl A e QU RIRL R, Y

( 3- Met hoxy- 5- pi perazi n- 1 yl -b enzyl)
- 3, 4ldﬂwcﬂiom&mp¢muhrhylzbemﬂé-3 4-dihydro-1H-quinolin-2-one;
1-(2- N@thoxy 3 pi perazi n-1-yl -benzyl) -3, 4-di hydro- 1Hq

uinokl - drg-1H-quinolin;2-onc;
4- (31'l I or o ﬁ eé?zé% T benlzyl)t)34 le 7me uclalg(oym4l—l-oggnz

o[ 1,4] oxa2|n 3-one; 10 1- Plpera2|n-
1-yl lt&éMyﬂthY-i Bparagnt levlrfaqwﬂbﬁtﬂeﬁmd{%}H-qumolm-z one;
azepi n- 2- one,
6-Chloro-1-(3-chloro-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;
20 1-(3-Cyclopentyloxy-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;
1-(3-Hydroxy-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;
1-(3-Ethoxy-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;

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

one;



1- (3- Met hoxy- 5- pi perazi n-1-yl - benzyl ) -
| H qui nol i n-2-one; 1-(3-Mthoxy-5-

W@ 2001/280049 et hoxy- phenyl ) - et hyl ] - pi per azi n- 1- yPGDEP2094/)02340
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-1 H quinolin-2-one; 1-(3-

{4-[ 2- (4- Fl uor ophenyl ) -et hyl ] -pi perazin- |-yl}

- 5- met hoxybenzyl)-1H 15 qui nolin-2-one; 1- .

{ 3- [ 4= Beprinydlos-d-dibydipbants L4l dipying - paresbith3-dipydro-1H-
qﬁﬁﬁghhpgﬁgenzyl} -1 H quinolin-2-one;

I-[ 3- Met hoxy-5-(4-pyrimdin-2-yl-piperazin-1-yl)-benzy
[']-1Hquinolin-2-one; . 1-(3- . o

{4-] 2:@nﬁlprr%pol-ﬁ]h%-ﬁlyﬁlpr@?ﬁwlrb%Zﬂéﬁa/izfiﬁlydw-llfrqumolm-z"ona
- 5- nmet hoxy- benzyl )-8 20 net hoxy- | H qui nol i n-2- one;

1- (341{@-CRofds Hipeaan phanexyiy-eahdih)diol Herqazi dil 2-vhi;

-5-met hoxy-benzyl ) - 1H qui nol I n-2- one; and 8- Met hoxy- |

- (3-net hoxy-5- . . . s )

{4- 21:émyﬁésa}%%ﬂ%ﬁl:@ﬁw‘Fz‘lpﬁh}}%ﬁhé?zﬁ‘-qu-l%ﬁh}“ﬂ'one’
benzyl)-1 H quinolin-2-one. 25 (viii) The conpound of

(V) 3-Megiogj- -M&ﬂmgy&piﬁéfam-}-@heenzylé\rﬂ,zsdihydﬁd-yHeqmnolin-z-
or pyrimdinylen; R i ydrogen and R10 i s hydrogen.
WB2004/ 080969 PCT/ EP2004/ 002340 -6 (ix) The conpound

of (viii), Ais 3,5-indolylene or 4,6-pyrimdinylen.

(x) The-MetheaH3dpipératinX)-yl-véeyigint-dHiydrs 0Fpquinelin-8-one;

selected fromthe group consisting of 1-

(2-&l gra-6-piLperazi.n-. 1. .-yl -pyrimdi n-4-yl methyl ) . .
3, S pe P s oo P e YenlB D okavin3-one
1-(5-Piperazin-l-yl-1Hindol-3-yl nethyl)-3,4-di hydro-|

H quiln@lPiperdziankyl-béngyl)- 148,46 deeslsy df advenpo [(bilareping2-ane;
compound of formula (RI)mMNO R4 RSB PA N (RBROC)/

M ﬁ3%&%&o§y—5-piperaﬁn-l-yl—benzyl)-lH-quinolin-Z—one;

1-(3-Methoxy-5- {4-[2-(4-methoxy-phenyl)-ethyl]-piperazin-1-yl} benzyl)-1H-

quinolin-2-one;

1-(3- {4-[2-(4-Fluorophenyl)-ethyl]-piperazin-1-y1}-5-methoxybenzyl)-1H-

quinolin-2-one;

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

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

1-(3- {4-[2-(4-Fluoro-phenyl)-ethyl]-piperazin-1-y1}-5-methoxy-benzyl)-8-

methoxy-1H-quinolin-2-one;

1-(3- {4-[2-(4-Fluoro-phenoxy)-ethyl]-piperazin-1-yl}-5-methoxy-benzyl)-1H-

quinolin-2-one; and

8-Methoxy-1-(3-methoxy-5-{4-[2~(4-methoxy-phenyl)-ethyl]-piperazin-1-y1}-

benzyl)-1H-quinolin-2-one.

(viii) The compound of (iv), wherein X is -CH,-, Y is ~CH,-; A is indolylene or
pyrimidinylen; R' is hydrogen and R'° is hydrogen. '



Rlo Ic wherein M P. r, g, X Y, A Rl, R4, R5 RG,
Re, R8, RO and R10 are as defined in (i), 1io0

W@ 0ps®sng: reacting a conpound of the fornmul BCHEP200M002340
O (RR) MRS R4 GA1l whereinm p, X Y, A R, R4
and R5 are as defined in (i), Gis a | eavi ng group,

th het I
20045 PER3 60400’ 340 2257 e £b R L FIHI
~(CR6R )g N Hf whereinr, g, R6, R7, R8, R9 and RlO

are @ TRfb uhd of (ix), Wh(e?@m éalcﬂcqmp@lﬁslsw ﬁejectq:ﬂﬁydmdhﬂgroup
a corrpound of formula XI-1 Y (RL)m4 RS P A

tsRgeg Pt / (CR6R)q N 110 Id 5 wherein m p, r, q,
X, Y, AA R, R4, R5, R6, R7, R8, RO and R10 are as
def i ngd- @Hlofd 6.,p1pe@mi‘fpm}34m‘gm1dm -4-ylmethyl)-3,4-dihydro-1H-quinolin-2-

one; and
1—(S—Piperazin—l—yl—1H—indol—3—y1methyl)—3,4-dihydro-1H—quinolin—2—one.

(xi) A process for producing a compound of formula

—@X\Y
R
N (@]

wherein m, p,1, 4, X, Y, A, RLRY R, RS, R, RS, R® and RY are as defined in (i),

10 comprising:

reacting a compound of the formula

@i |
Ry N/g
cN xng/R

A

R

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



dehydrating the conpound of formula XI-1 Y (RI)mNO
4 RP AOH (RBRAOr\ /(CRBR)g N 110 wherein m p,
w0 2009/080469 Y, A, R, R4, R5, R6, R7, R8, RO andr@IBPHN€002340
as defined in (i). 10 (xi.ii) The conmpound of formula
I or a pharmaceutically accepté%Te salt thereof
according to (i), whenever prepared by a process
according to (xi) or (xii). V[)Zpb4/080969
PCT/ EP2004/ 002340 -8 (xiv) A pharnmaceuti cal
conposition conprising a kﬁg@ﬁpédbi&$%+y ef fective
anount of at | east one éo Und 24 pnula | or a
pharmaceutical |y acceptable sal tNthereof according to
any one of (i) to (x) in admi xt dfe with Hne or nore
pharmaceutically acceptable carrier for the treatnent
of diRses, o RSLAK Fensamguatidincharpyl a | or a
phar maceutic y acceptable salt thereo according to
claim|] for use as nedicanent. (xv%% Use of one or
nor e (EdhBEATESSIPr ProdHting 2 cowpound ptlormeut i cal |y
acceptable salt thereof according to (i) for the
manuf acture of a medi canent_for jhe treatnent or

prevention of a diseaﬁe S hat Y s al | evi at ed by
5-HT6 agonist. 10 (x${'in Se (ifélk(xvi), wherein the
di sease state conprises disgFdery GNS.  (xviii) The

use of (xvii), wherein the disease state is sel ected
from psychoses, schi zophreni gt | ¢ depressions,
ders, attention

neurol ogi cal disorders, menorR*dis

deficit disorder, Parkinson's dise anyot r ophi c
| ateral sclerosis, Al zheiner'sqdi
Hunti ngton's di sease. 15 (xﬁi%‘$hq\u Cgﬁyngiii),

wherein the di sease state conprisesydi sorders of the

gastrointestinal tract. L4
R 1d

wherein m, p, 1, ¢, X, Y, A, R, R4 R%, RS R7, R®, R? and R™ are as defined in (i),

comprising:

dehydrating the compound of formula

X\
N
4
E%A
/<OH
R°R°C) (CR'R"),

N
)

e}

10
R 2

whereinm, p, 1, q, X, ¥, A, R, R4 R%, R R, R%, R? and R' are as defined in (i).

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

according to (i), whenever prepared by a process according to (xi) or (xii).



Unl ess otherwi se stated, the followng terns used in
this Application, including the specification and

web@inosnoehave the definitions given below |t PCBEEP1HE4/002340
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noted that, as used in the spegification and the

appended cl ains, the singular fdrns "a", "an," and
"t he" ' d lural referents unle t he coptext .
cl earﬁ}%géﬁ @@ar#leagel% C?iltecrovr\gi1 ROSLUOn AGHIRTEIE aftg?féPguttcaﬂ chfective amount

&asticbnerampenhd € fesmulel @ci phariycenticalycicbgitable salt thereof

C ; Qr... rec r.site, A kyl.h neans the )
NDNOV a: % NP ioRe8 ? 85) ‘rPO @5 gh%%’&t‘ggié‘ﬂ?’a?%edj TR plar B tically
rasicesttyble cayoins fos tthengeatnlent of dideaear bon and hydr ogen

atons, having fromone to twelve carbon 25 atons.

car bar ot v e S Stapdn SR Efharti-ficlly e eBlan phercot

cpeoendsng toclaiel, fobute @rmeedicimdnit.ni t ed to, nethyl, ethyl,

propyl, isopropyl, isobutyl, sec-butyl, tert-butyl,
pent yl - I odegyl-. an he 1 ke. .
e T R R T ——

tpld itz enfisorordadito 41) faf the mentifackirk of € areBizAmahofts taf tré&tment or

[ dival ept . hydro n radical of
e B of AL Bl R S H e T ene.
et hyl ene, 2, 2-di net hyl et hyl ene, propyl ene,

2- met(kyibpFhepyse efiéxvi), yhergirethe dispasasiakemenprivasl distieletsi JCENS.

WO 2004/ 080969 PCT/ EP2004/ 002340 -9 "Al kenyl ene”

mean . n dr ecarpon

o Qs Bl HTRA, SRS L U G R povehioses
sehigerhreriadneaic deprebsjersonear blogicalatisardérs,afhiembryedisdrders) attention

. e g, et hen : : s
‘(ﬂ_@{é B %ﬁeﬁf’rﬁﬂ?’%&@g?cﬁe st cﬁgeiaget, ﬁ%l&§ﬁ‘§%hel’c 1aﬂ;errs.lps(gﬁ%;ﬁ)Sésiﬁ é:thEImel‘ s disease
2anggluntingtopediytasne, but enyl ene, pentenyl ene, and the
like. 5 "Al koxy" nmeans a noiety of the fornula -OR,

wher e i Lyl I: def.ined_herej.n.
eyt T st QUK IR INe %a R e PR Sidfpders of he
ISRt dinigsting] traelt hoxy, et hoxy, isopropoxy, and the

like. "Antagonist” refers to a conpound that

di m Rj t pon of ..anpther...c ound ..
0 " gyt L S g5 o Lo o AN G CRRE i
apesifiration hydicleiray, bave the definiticongvet hadgw.oft raust e noted that, as used

' £l evel | hCy l:ngd. . The arvl. graoup .can be«., .,
o thedbeqficstlf bl A BFRAL AR, nlahellRt oot B o an e
ardiderdivet refgents ohlesethe bohtesir deanlytdidthtes dehdrwiee. phenyl
napht hyl , napht hal enyl, phenanthryl, fluorenyl,

i nden -ne I oxydi phenyl , .bi phenyl

ot St riBinir ¥ comBaE B o R R arAn B Yopbpound or
thicpptenyissul f onyl , di phenyl i sopropylidenyl,

benzodi oxanyl, benzofuranyl, benzodi oxylyl,

“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., "C;-
Coalkyl"). 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, e.g., methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene,
butylene, pentylene, and the like.
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benzopyranyl, benzoxazinyl, benzoxazi nonyl,
benzopi per adi nyl , benzopi per azi nyl

whewzogese ol i di nyl, benzonor phol i nyl, PCT/EP2004/002340

nmet hyl enedi oxyphenyl, et hyl enedi oxyphenyl, and the
like, including partially hydrctenat ed derivatives

th | di val ent | di

whor ohiensne pevasa e edaiegiqa ARy liesbongerical of vo tosix
hﬁhk%bﬂ ﬁﬁﬁns 61‘])_! bzﬁfféﬂEE's@burﬁéd Hﬁalenﬂ?y‘d@ccam ﬁ@[cﬁl of three to six carbon
phenyl ene -

|
gtoms ﬁ—snyﬂeﬂ@er#ee(sﬁ@ya@ -dlmﬁﬁhakﬁwgyleae Péﬁ?qnér'l?&?’l y
a%%zrp%ﬁ%y%e,%fté@%e,%% Mene,AnikRd kid. " and

whi ch may be used |nterchangeably, nean a

radi ¢a RaRb where an al k group angd 'S
an ar 05? ol Iaeﬁwrf&ah%@r@m CgR gﬂfqlerele S 9P ; alkvl moiety as

EQﬁﬁB&' REOY! Exa3nflds sﬂu@ﬁ@&h&@ryés)méad@ebm@%% Minited to, methoxy,
(4-fl uorophenyl)-ethyl, 2-

ﬁ@@ﬁb%%ﬁﬁ@ﬁmﬁaﬁﬁ ﬂﬁﬁand the I|ke are exanpl es of

aryl alkyl, the aryl portion of which nmaybe optionally

su bSt‘Aﬁt&%@ﬂst” réfens 1% ooy hinrBRR danihatieeal prefatOhiRAction of

where Rais an al kylene group and Ro is an aryl group

ABORET CHRRP IR BiTRCEPEH S &r yI portion of which may be

optional |y substituted. Exenplary aryloxyalkyl

I ncl BABTAmbAnser ABAGRIRY fdiY hyordatiFiyderBEN0X1e8} Eflsisting of a

and t 30, I'i. ke. WD 2004/080969 PCT/ EP2004/ 00234

ITyQ0-5 qnyelr wisrdisaromaicing Hesrsviarem canbqoriianglly substituted as

Qéﬂh%%é&é/lh C Eﬁ@hﬁ%yop&ﬂ%t&%ésgnaﬁde, BROLre A hﬁ?fég% I ptﬂzenyl

rnn Cl Oa can 0O i onal e W

aaghteys ﬁﬁ%héhalgru%ﬁheﬂwh%é YLl‘h‘(feé%(g meeﬁif‘evli arplenyLi s
Qf%ﬁﬂ%?ﬁﬁ 'Bfﬂ}ﬁénﬁygfegﬁeneéighyﬂyl a"i‘ihh@&i}Sheﬂ)ﬁ' d}lphenylsulﬁdyl

hal oal kyl , "am no, nono , | Kyl a

dirhes¥s@icmat, \ﬁlﬂé’éﬂgltf@ﬁ?qwhé?% bsnzqdmfeavleéenzeﬁtaﬁ%ﬂe@nép dioxylyl,

B&?ﬂogzllalﬁéﬂ bgffﬂoﬁﬁﬂlﬁﬁ Beﬂ%)&égﬁonfi%erﬂ)ﬁlp@%dnjnﬂ Beh@6hib&azinyl,
cyc cycl obuty , .cycl opentyl, cycl ohexy
by@oems gm}’ 1, bergortnapholiag, mqﬁhylmﬁdngwpb@vﬂ,&lth@enedloxyphenyl and

U{n%fuﬁﬂlﬁd;%'iﬁé']%‘}ifd? ehﬁea a&fwa%wgm@ ofycl ohexenyl,

cyc opent en t'he ylal kyl " means

a nolet¥ of the formula -R -R', where R is al kyl ene

and ffe“xryr@ec;reqa@m diypleatarglpiliselaviepipianyl i@ defined herein. "Arylene”
V@;ﬁd{;@%k% ug%oa% 311&9' SldVpd gé nﬁ%ﬁg@ﬁ& i BhefNERe, 1,3-phenylene
apbl drihenilgne rmﬁgelﬁh “émqbymasr briopsitnally s@eﬂttﬁe@ aggfisied herein.

wherein one, two or three hydrogen atons have been

repl @@ﬁgmt&d&'ﬁaﬁﬁt‘ I&}Ha{%ﬁ Bd aeeqﬂemﬂaxgeelﬁ eieaf a radical

fro group consi’sting o
a&\(())),,Rdgéwheren|s anlnteggerfromOt vvlth 15
¢ Bf iera adleyleneagrowm andR)| Wtan@rylarpmm@ﬁneéﬁwt% eg.,

Bgﬁz‘f/[, %%L:ﬁ‘%!ath&ﬁ‘%-(% éaclhldrgpﬁeﬁgflcj-ligllillet%yl;pentyl, 2-(4-fluorophenyl)-ethyl, 2-(4-
methoxyphenyl)-ethyl, and the like are examples of arylalkyl, the aryl portion of which
may be optionally substituted.

"Aryloxyalkyl mean a radical -R*-O-R® where R? is an alkylene group and R’ is an
aryl group as defined herein, the aryl portion of which may be optionally substituted.
Exemplary aryloxyalkyl include 4-fluorophenoxyethyl, 4-methoxyphenoxyethyl, and the
like.



carbon atom wherein Ra is hydrogen, acyl, alkyl,
cycl oal kyl, or cycloal kylalkyl; Rb and Rc are

WO pabefpgrrsent |y of each other hydrogen, acyl, aP&yEP2004/002340
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cycl oal kyl, or cycloal kyl al kyl; and when nis 0, Rd

i's hydrogen, alkyl, cycloalkyl, 10r cycl oal kyl al kyl ,

and when n is 1 or 2, Rd is aI kyl , cycl oal kyl,

cycl odielprBkyneang rifsovaleyt ahiraisd crrberdik ycisH Aensissing of

dhahkyb

P ATR oBD SRBLROE R SER s g o
Wes&ty»whewaree@@wat#w@vhwdep@@nﬂif hyérpm;a pﬁqoxy, halo,

]hal oa?fﬁﬁ%%ﬁ)ﬁh@%ﬂ%ﬂmm% by Dé (ﬁ unless othermse specifically

3- dlhydroxybuﬁg dr oxy- yl propyl , 2-
aﬁﬂm@dhﬁxamelﬁa qardpa oxe@esfm@lngleéayut fsrglt dntiteH to, cyclopropyl,

f
R R R b S RS B Ptk plins gl
rﬁ:ﬁShW%tﬁﬁl d@@(ﬂtﬂv tret) fipcl aﬁestclgheamyh@mbpmwybragéyhe like. -
and the |ike. Heteroaryl means a monocyclic or

bi cycldye 10&?(2 "ERlarsadh&idly SttheXolBuh RPLRY Wh@feqmis alkylene and

havi ng one aromati'c ring contal ning one,
d¥ FﬁV@@alkylﬁgd%teéb@mroms selected fromN, 0, or S
the remaining ring atons being C with the

undergt 3,@[]% (o H@%n at]ﬁ?le% 5860 TR LD Rb vﬁIeré ﬁe1s_|<;]¥cloa1kyl as

het ero di ca on an aronatic ri
mﬁapd;hﬁyin 30 ring may be optionally substltut ed as
defined herein. Exanples of heteroaryl nvoieties

i ncl
| soxasntiihReli ikt hPast P28 Kherol GROLKS orthree
t}tyldaqgeaza(bduyjs havp)bﬁazrerpydced wkth@rsybstubmtzmddpeeqlgiﬂy selected from the

I
pé/?r | c?x{%'sjtmé of'! Y@F‘ijl NR‘?’y‘; %g&/ol S);P)WWI‘@CP ﬁ%ﬁllﬁjﬂe fror{r}} IO’to 2), with
ithe qudﬂeﬂandlylg that bhmp@hmﬁfdttachaemﬂﬂh@wawllql rachcal is through a

5 PotloSeyhAks wsBRE a5 368 Yot IRRARTE RE G ostiplfion R ana v

haee] zmieper&kanﬂy bf eabh oet hydmhga:z,alcyil aﬂcﬁe«yzkmpl}wh nytycloa]kyla]kyl and

qUI erll'logliglor R&j?slh g zﬂ,)ﬁ]kytl alﬁgl%%lr b?ﬁ}'c oaéﬁfaﬂg} a%ii I\rihen nislor2, R¢
nap]ﬂtylhwdcdalkyylcycloqik}daﬂcﬂg aityiino, eeyﬂdmmol mbno:ﬂkﬂammd pr dialkylamino.
BB eimigundeadBhuriar [ R g k00t >
Hylelt@typedgyll enleydrman&yarcdaynﬁt}gzﬂﬁth)ﬂez,mdd@rdydaxypaﬁbyd;aL

TS eaonehe iyt e Py TenBuir: sbedrogy--methylpropyl 2-

dmﬁmeaﬂyh B4agif o;laropﬂeizeﬁahylyﬁlﬁﬁﬁlethyh,dngﬁlgaih;oh@l:hlxelz}éyl he

R fomy B At B B o e g e e met
|rﬁéth;rlehmm@e&bhwethﬂeﬁethyﬂﬁnﬁosaﬂﬁmyrb?ﬁmndftha ke,

chl oro, brono, or iodo. 10 "Hal oal ky neans al kyl as

epl ACEETGRT o S GROR R B R BB e g o 12 ring
h@d)xﬁ@hk\bih@ atilest oigkearofatd®i€ling containing one, two, or three ring heteroatoms
selected from N, O, or S, the remaining ring atoms being C, with the understanding that
the attachment point of the heteroaryl radical will be on an aromatic ring. The heteroaryl
ring may be optionally substituted as defined herein. Examples of heteroaryl moieties
include, but are not limited to, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl, furanyl, pyranyl,
pyridyl, pyridinyl, pyridazyl, pyrrolyl, pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl,
benzofuryl, benzothiophenyl, benzothiopyranyl, benzimidazolyl, benzooxazolyl,



-CH2CF3, -CH2CC13, perfluoroal kyl (e.g., -CF3), and
the like. "Heterocycl oam no" neans a saturated ring

wob@reseat | east one ring atomis N, NH or Ne@i/Ep1004/002340
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and t he renalnlng ring atons form an al kyl ene group.
15 "Heterocycl yl" means a nonovidl-ent saturated noiety,

conS|st|ng of one to three rlngs |ncorporat|n one,
tBkBZosRd ke lle berrzothdgro lihdrear erhtadreolyh hewwryngimndolyl, isoindolyl,

r’ch&i&ﬁeﬁlam ﬁrkﬁgﬁfbxﬁinﬁ Lﬂufrl'ﬂg qufﬁgﬁ‘olﬂﬁi %ﬁﬁﬁ)‘ﬁ%ﬂ nkpH¥8yridinyl,

nay op t1o subst’i't ut defi'ned her ei
Eaigmebp‘éls cagh am@m@wlb %zwyétaacgémvh@m@é likey u@chaqhég Rettially

|Hoyﬁh§g%gatte9'deﬁ4faf%§1reé @erok,  pi perazinyl,
nopl per azi ny azepli nyl, pyrrolldlnyl
pyrazol i di nyl, |n1dazoI|nyI 20 |n1dazoI|d|n
pyri dibkgeroaizlani dmepnys divalgnt hetapsry) ta t&ila‘z]aﬂrﬁlauhﬁﬂroawl is as
| ROKEF Rref. n'lqetero TeREGh ke o tiomaﬁ‘% QlUsgbﬂé’ci as defined herein.
h§oth|azoll y ui nucl’ di qui nol i nyl,

i "Stetparslenayincludpse W@almnﬂp Y1e@flﬁ1 pyairaigaiviane.gmdyhe like.
benzothlazolldlnyl benzoazol yl i di nyl, dihydrofuryl,
tetr afﬁé@@ﬁﬁy*ﬁého” a‘i’l'dhlihg]’og@y T @vﬁi(:hm&ﬁgé L?s@él oM BRIy, refer to a
t hi anmor phol i nyl |anDrpﬁo i nyl sul f oxi de,
tmbﬁﬁﬁﬁrﬁmomﬂiqwﬂaﬁ@o, @1 19¢l8r oqui nol i nyl, 25
di hydri soqui nol i nyl , tetrahydroquinolinyl

t et r aliyArdIRPORe R dIIBY hs dAREd hBRI {dPhich Bﬁé btHindge hydro en has been
partial ly unsaturated derivatijves_thereof Ogdey

Jepleeqd Wit erme ghdiffeisat brlpgena Sxsmpkery Brlogliylpine
&g YL enek,), adietenear yl
hg?%gggr;Pgﬁzggﬁkﬂﬁg¥8¥§@$ckyl ,ﬂneans an aryl,
arylene phenyl , ﬁhenylene heter ry
het er GitgmoerroamgRo hereaResEtTglediih qr%m@bkﬁ%ﬁala Fipg atom is N,

SN N-YIEHaRPihe REAGRBAGE T oM FornPRALalkPedOftoup.

substituents, preferabl’y one or two substituen s

selected fromalkyl, cycloalkyl, %iycloalkox

cycl oa-lqg?]oqubsh MmepRY BMGRP nt szﬁtygﬂx RN |conq1|g}n§ of one to three

r}ﬁﬁg’s%c%?&mgw tQ%y or ﬁlrg@éﬂﬁ/fouﬁﬁét%at(ﬁﬁchﬁ&eﬁ%om nitrogen,
nono- al kyl am no, ylan1no hal .o
Y:

ey s Roswiurh él{}@r}@gﬁrgg)/]c rlwaglay\}gﬁ @pgop@lﬁfssuh%pgé apdefined herein.
%}&ﬁﬂflesm%@ﬁéko&@!ﬁo?e@@%%gg 6%t Rl Je a0 18 04 1 ?é&@imyll 2

phenyl X where n is an
frrln«maunvlo gmompewwyhazm@y HYﬁ@é‘éérW drazplidipyl 5y azclinyl,

C v C Eﬁ‘;’l 5%‘{/ f:‘hntw E Pt thl ?d Yﬂldlrﬁry okLNiMH1, 1soxaé&l1$nyl

phenyl’al kyi
)mom Y IRfiazolifiery lwthlgzoézdmyhtq@géw ifing] glnpbnﬂ; ispguinolinyl,

atpsg %ﬂ)},dgfo‘fyl' m%ﬁ’dﬁﬂgf‘ﬁgﬁx:xyﬂv %?Hggghdﬁ{gl Ei’éazo {/i&illpg &hydrofuryl
auewlhydrcwlo@bk@ﬂopym}nﬂ b@ﬂa ydhapklgalnyl @nylrp Finyl,

pcﬁ?a'?%rghgﬂﬂ Jsul %\él tpk?an%rgﬂgh }grs:%lzfgﬁe,td?ﬁycﬂ5€&{{qomﬂ h the

nmeani n Venti ona SOCI
S@lh‘i’dr@loqmn@hgyelntetrahhimq@npynyh tetrahydaisoaquinpkimil, apdsheplike, including

a&&g&g&g&g#gyg@ggﬁwﬁqg§£&%8f|on reaction conditions.

groups 1'nclude, but are not

I|n1ted t o, hal ogen, ‘ ]
"Optlonally substituted", when used in association with "aryl", "arylene", phenyl",

"phenylene", "heteroaryl”, heteroarylene or "heterocyclyl”, means an aryl, arylene, phenyl,
phenylene, heteroaryl, heteroarylene, or heterocyclyl which is optionally substituted
independently with one to four substituents, preferably one or two substituents selected
from alkyl, cycloalkyl, , cycloalkoxy, cycloalkylalkyl, heteroalkyl, hydroxyalkyl, halo,
nitro, cyano, hydroxy, alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino,
haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is hydrogeni alkyl, phenyl or



al kane- or aryl enesul fonyl oxy, such as
nmet hanesul f onyl oxy, ethanesul fonyl oxy, 1o thionethyl,

whemwaeswsul f onyl oxy, tosyloxy, and thienyl oxy, PCT/EP2004/002340
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di hal ophosphi noyl oxy, optionally substituted
benzyl oxy, | sopr opyl oxy, acyl ox.- and the |ike.
" Vodul at or" a nolecule that interacts wth a

tﬁﬁ@@ﬁlkY%éCRrR”énéi@O&{gfhﬁwa ig g nteger o0 fd R iapfedre

o L

s;ulfeﬁﬁqu@rhéhﬁamﬁs,afrl-l@(en’req ONR® RS (where wiis b fittegetdiyom 0 to 5, R’
but need not occur, and that the descrlptlon i ncl udes

i andtReirre mdmh@tdenﬂif hedregemr adlrylcanddRii rrSInCth aredulepsndently of each
T SRS 3 e b bR, BRART oEb ORI BCR

or ganl c solvent" or "inert solvent" rreans t he sol vent
i s i féetvinmgtenpt heanciegidiponish gfe mévinpentEmiorady agociated with

h
q? i%n%*x&l%gg pf%amc cjhg{noﬁtt Ol taneartg n %{(ﬂ;{' cgl,sﬂg&eggle uder s%%stltutlon

ene Uene, *ace
tleaqtlahwdndxfcmnanExalﬂ;pllemﬂMnglgrmrpmmﬂd@e butidearod fonitey to, halogen,

ity £ Sy Rar iR of sir R o R B
inrclimfﬂhsﬁﬂﬁr?g&mhlforqﬂdzgnnkylom emﬂitind&r;y(ljm?rodnhah@hostp&llrllog;osxy,
e ST i LR B R TR

reactions of the present invention are |nert sol vents.
25 " Piviisdvdaterit mealslaymalecdptiabirgtrace svith  theget. Whhcimtdractions

{388 L R85 oA TSRSl R 80 0.

nor ot herwi se undesirable and i ncludes that which is
accepCytiomal @r “vptiendlyameamsthuethe STdLSeqlh’ﬂlllﬂﬂmdescribed event or

CéﬁCPngPagué 1I51aX I(lgﬁ,glaeeﬁl &;orgggcﬁlg?agng atcts %(scgi%glgﬁ) %;%E’l!lcfes instances where
phaevent eutiraahdtynceocepnts ahd mstaasesde frihiddt Heeseiot, and
t hat possess the desired pharnmacological activity of

t he ent mpound. Su hsalt i nc
2004) SRt PR s Bbs Ril sRFonr indision

formed with inor gam C aci ds such as hydrochl oric acid,
hydr dnetvrgaaicisdlvestdr dirert salyeal” néaps e sabied is inert under the

clg)ggs glrjlgﬁt rezgc'cloﬁ %gmglgil% dérfbkg in 90 uc{iﬁ‘él%?%}degg}la@rcﬁamgcfor

as dace
lmmmplecbenzamp olusnd, ﬁcn’uomtrde,l tetxahydrdzfuffan, Wdﬂ,imethylformamide,

&58 osrl%’l1| fgﬁeﬁ‘&ﬁe % ﬁdrhc,{e i org&leﬁfang 18}981%%% digt%g'ldether, ethyl

gi'yco
hiyelntex yaesple; miethyhethgl] ke?eﬂeydred»ayxel Iaﬁraae]upfopanol &opthpanol, fert-

et Sk, p MR dnB i gt 1 Rl D gl thesolvents
axsékhﬁhtthhadmﬁeﬁyd)ﬁthapﬁesaﬁuﬂvennbmpramm saleertts. sal i cyI ic
acid, succinic acid, tartaric

“Pharmaceutically acceptable” means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic, and neither biologically nor
otherwise undesirable and includes that which is acceptable for veterinary as well as

human pharmaceutical use.

“Pharmaceutically acceptable salts” of a compound means salts that are
pharmaceutically acceptable, as defined herein, and that possess the desired

pharmacological activity of the parent compound. Such salts include:



acid, p-toluenesulfonic acid, trinethylacetic acid,
and the like; or salts forned when an acidic proton

wpe@smesived n t he parent conpound either is 10 reQI/ER®A4/002340
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by a netal ion, e.g., an alkali netal ion, an al kaline
earth ion, or an alum num ion;l3or coordinates with an
organi ¢ or inorganic base. Acceptable organic bases

i ncl wdil addiittarhsakte faamied evitheinheganlcamida such as hydrochloric acid,

SR AR TEc LA0 SIS AR PR 8 i
horgemg hdes such Ias agfic hyidr MMﬁulmnam dmrnmletrcempdtersulfomc acid,
d
ol 4t onale, 200y, O 05 ol TS copcaci, i
sa&id glvf:«zircrmdi, hydrxgcapthitac acdi Hhydrpgretvinesfoniaedid lactic ac1d
S yl 18!2%“ dT m%ﬁé 9(11% 'E%Jgfal{&ea%%l In%ﬂ!i i cfmeﬂﬁln%éugfo%% %ﬁd muconic
or ., sodi um

FIc acl
mxdcbémaphtha@lemﬂfmmc mch (p,‘copmmic aadmhcyﬂumacﬁt sughimid atiddartaric

ac C épq a ?egneé%lﬁmc acll(%f(:f 1m§ e et?/ce%? d, Qgg%@gﬁeﬁdb? ﬁlsl d

(sol vates) or crystal forrrs (pol ynor phs) as defi ned
20 h eaks formed whiae ag amélcqzrp’abne;ddsent iorthe ghttent qimepowrdhegther is

1€ {3 ac g} ;%Agrgggflonh ﬁl glkah é}% hcinggé %alglgee&(gt&ln qn; ot anhalumlnum

nehaars:esrcﬁmtax:wlth en pagaam ordnaugamc besedAagptabld aganik hades include

n;g r%;\éﬁllé)ﬁorﬁl\ll\rllgee (i):lhm%E og{ m%thy §\1 d 1rr11é %111&[1? dol£1?1 r%otron}ethamme,
|arglrtBe ke pﬂacrceptabl)e inegaiy ﬁm@s Imkude rahmmnenf hl)r'ch‘t)mdﬂ,ailalcmm

. 2 .
S e PR TR r e ORTER SR bherldh o

vivo to rel ease the parent conpound Pr odr ugs i ncl ude
conpdihedsefefrefl phanrhaeuticalip ecceptable shlly&:ttrexl}e salipfarmeddrom acetic

sul r roug ih,a co

A BB, e R E e TR Fy G AP R spborc
tdeid, tareeichyidl cxyd acidrsbdiogm, potassitifbhyedeiyin, gmo,umd magnesium.
respecti vel y Exanpl es of prodr ugs i ncl ude, but are

not t at

ona oL bt faderd8eR T Pl -{ieflces o BB PR put TR Rptable sals

dinatetléydledt addiaivh donyhs) (solﬁrathgbd]mxyytaﬂ fﬂln‘ISI( polainaypln) ps defimed
onpou acyl derivatives (e.qg.

ﬁﬂzeg‘glg’t I eﬁ%ﬁh{u‘#ﬁﬁ(&%%@t Schi ff bases and enami nones

of amino functional groups, oxinmes, acetals, ketals

and el temsd Gore-dhigkatdbfeoding” attdehydg bGs QDDA dgegesbly herein,

el NS (M T
szgd:ivlgaifslmgh pradruf & adohiesevedto,a rhlemméxhak stibjear d’r@drggﬁc)f a
and the i rou

O L LS AUy RO S5 e e
girk&nt hh the Gonpbiuid of foemala Idn spdindasthahttieasddification(s) may be
ctfeave & wJoet%Crtellegs% & pargnt compound. Prodrugs include compounds of formula
I wherein a hydroxy, amino, or sulthydryl 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
sulthydryl group, respectively. Examples of prodrugs include, but are not limited to,
esters (e.g., acetate, formate, and benzoate derivatives), carbamates (e.g., N,N-
dimethylaminocarbonyl) of hydroxy functional groups in compounds of formula I, N-
acyl derivatives (e.g. N-acetyl) N-Mannich bases, Schiff bases and enaminones of amino

functional groups, oximes, acetals, ketals and enol esters of ketone and aldehyde



5 carried out selectively at another unprotected
reactive site in the neaning conventionally

was®eosmsed with it in synthetic chem stry. CePCHEP2004/002340
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processes of this invention rely upon the protective
groups to bl ock reactive nitrodén and/ or oxygen at ons
present in the reactants. For exa the_ter
roupTin eEgRBpot Bosmula), erd ngedﬂ%r%t Beaiitﬁgard H. “Design
Q)rf@y&lru [6,1US L 61ds R &1 QDAL X051 645), AHadhE ﬁf(@r to
t hose oPganic groups’intended to 10 protect the
n|trogen at om agai nst undesirabl e reactions durin
synt hEFPlecte GERENI 106 S ProtESHBSBF GHE) TRFAS HifefiO PP Bédt glﬁ@tlvelvblocks

PrRYPR ik ﬁte‘iﬂ%m@ﬂﬁnﬁﬁ@nﬂ‘%tﬂp‘oﬁh& @tﬁjchttﬁat a chemical reaction can be
trifluoroacetyl, acetam do, "benzyl (Bn),

Géﬁza)dl Qg@y@laqﬂtwgkyw ar(qtberdmﬁtque@ KSACHCRIAE, in fhe meaning conventionally
YoheiE g tRQf%Jn)ts gtﬂéﬁﬁﬁgééégég)éy 68§ BRBYdon rely upon

el
tert- but oxycar on%/lg I'i ke. The artisan
ithe predeciive graupss taploek Freci 1tifhm§eldéprgmgqsl gteps pResent in the
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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 age and



attendi ng nedi cal or veterinary practitioner, and
other factors. The terns "those defi ned above" and
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i ncorporates by reference the broad definition of the
variable as well as preferred,-15 mor e preferred and
most preferred definitions, if any. "Treating" or

relatizg heshhrof ghe subick élmguﬁ apddormef g@@mwt@ﬁpn, the judgement of the
partl%ﬁgﬂl IIH&iIEaIT gr gété%?a'*}f Rlsatcag&er, arft otfi&laLing the

clinic synpt ons I Ssease state not to devel op
in a subject that may be exposed to or predisposed to

t he Thedemne thossdelinglabargeanddhoseelelipgpberriangdegpeferring to a
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synptons, or (iii) relieving the disease state, i.e.
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di sease state or its clinical synptons. The terns

treatlng "contacting" and reactlng when referrin
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ﬁﬁﬁ?@fﬁﬁﬂyuﬁ%sﬁﬂﬁbﬁﬁ,Wbre i nt er medi at es whi ch are
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the fnmatiQhenhy tHaQidndisedd 5. 2RSS tehPRrA9 Sk H&Enanent

product. In %eneral the nonencl ature used in this
Aggessien plghe diseasg slgte @Ats AUTCNAMPPoRs.4. 0, a Beil stein

Institute conmputerized systemfor the generation of

| UPAG 158 krRdT 8k dabing™) ee@ﬁgétafgu hRd “FeRétif@ RMRAIreREShg thR&hemical
I UPAC nunberi ng ? positions of Tepresentat]ve

FERGHOM RS aééwg 6% ma%ma B pF BHic FROEXIh uv%ereﬁswrnagﬁ qoRgitions to
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tthe i nvention wherein X is a eteroatom he
serctiondrhidb produsenthe mdigted andéen the e%@épﬁedlat faygot necessarily

%ééﬂgdipoéfﬂ& B nh HePohibinaifonz 6 P83AGY whicH 2 ARAAIN0R234D ie., there

may be one or more intermediates which are produced in the mixture which ultimately

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

In general, the nomenclature used in this Application is based on AUTONOM™
v.4.0, a Beilstein Institute computerized system for the generation of IUPAC systematic
nomenclature. For convenience, the [UPAC numbering of the positions of

representative quinolinone compounds described herein is shown by the formula:

7 .NQO
1

In embodiments of the invention wherein X is a heteroatom, the benzoxazinone

numbering system is used herein as shown by the formula:



7aN. L30 6 5 4 Chem cal structures shown herein were
prepared using ISIS version 2.2. Any open val ency

wW@ppeasiony on a carbon, oxygen or nitrogen at oPCT/BP1004002340
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structures herein |nd|cates the presence of a
hydrogen. 5 The invention provilées conpounds of the

formulal: (RI), CNOR45FAE (RBROC)<
\(CRBR)g N R o0 and pharnad%utiéﬂlly accept abl e
salts or prodrugs thereof7y veinN2mis fromO to 4;
10 pis froml to 3; qis 1 toB; r is fromlto

3; Ais arylene or heteroany < Nor C 15 X
is 0, S, or -CRaRb- wherein Ra an@ ach
i ndependently is hydrogen or al kyl; WO 2004/ 080969
PCT/ EP2004/ 002340 -17 each R independently is halo,
al ky |Che'ﬂ%l:£ )@Jcrlﬁytluresl@ﬁéﬁﬁ ﬁ?xleﬁfwxfere Ii})‘égai;é@usn‘égc%tgfﬁ Vef%HﬁOZ(Y Any open
cyano, -
NERDCXRRORLIRE 0B 2 ca@@ﬂ@mﬁeor W@g@} #om inghe f»télmt@reﬁ Bergin
quilcRes %%g,rgqng@m H p@o,@gndent ly is hydrogen or alkyl;

is -( R3) wherein mis 1 or 2 and R2 and R3 each
|nde%ﬁ@dently is hydrogen 5 or_alkyl, or X and Y

t ogetiReAnYaRfiog P HAes IOpoyRds efithaf®da Ene group; R4,
R5, R6, R7, R8, and R9 each |ndependently IS hydrogen
or al kyl ; and R10 i s hydrogen, kyI aryl al kyl
aryl oxyal kyl , heteroaryl réjj:lyl

R5 p’f‘

E
(RBRQC)r\/\ >(CR6R7)q

I
R10 I

and pharmaceutically acceptable salts or prodrugs thereof,
wherein:

m is from O to 4;

pisfrom 1 to 3;

qis from 1to 3;

ris from 1 to 3;

A is arylene or heteroarylene;

Eis N or C;

X is O, S, or ~CR*R’— wherein R® and R® each independently is hydrogen or alkyl;



In enbodi nents of the invention where any of Rl, R2,
R3, R4, R5, R6, R7, R8, R9, RI0, Ra, Rb, Rc and Rd

w@e@4agdoyd , they preferably are | ower al kyl, iP@&I/EP2004/002340
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Cl- C6al kyl, and nore io preferably O -C4al kyl. In many

enbodi nent s of the i nvention whbrein Ais optionally

substltut§W{) Iene A may be in a "neta" phenyl ene
€

or eadis ayle, allyb haloakkvlhhﬁztéléqagvi hy drcggrenitro, alkoxy,
EM' 's<%o§@£bﬂfwﬁd1 @f{em NEgﬁqu_ UGN IQ@%@J@“R@\HQ_C( ~0)—

i perazi ny noi e
w@p@mys ifisen (de2 haﬂép hdh yf‘ e, mﬁ@pe@dwtw is hpdnpigemer alkyl;
alkylphenylene al koxyphenyl ene and

al kyl *?%QCEURXN@ h—e@MJ:r@ﬂlen is '1%&'5’%8412 'IEH% e%ﬁﬁhﬁeﬁ énﬂysls hydrogen

heteroarylen he heteroaryl ene may ny ene
(9 a8kyl, o ey Yé@ﬁeﬂwmmqmnwﬂy fpmaaaﬂsen n¢ HPLPY| ene
(divalent indolyl radical). In enmbodinents of the

| nvengd, @A R, @5 RHA 1°ad HldgbdndentRb Gyl goh 8F SAPLYA
optionall’y substltuteg phegé efﬁyﬁgsgc g&ﬁ pPadk
2-(4- fluorophenyl eth nethoxyphen

_et hyR' is lydepgenrel p@th Wéqwﬁvlp peteroagil @rén%%mcydyl
pyri mdyl such as pyrimdin-2-yl. Were RI0 is 20

het ermcaﬁ%ddlmehﬁs off thelhRdn@ioa Riherd HyFRS] RNRP, R#un-"n RAR’, R®, R, R",
inj dazq It shoul d be understood that the

stope %fangﬂﬁ o Hodnthrpareredprededs Aot isnly Cs et and more

Vitlefe@dbty ?- QRS ‘I‘ﬁ'!rrﬁilﬁ @ﬁ%o&?ﬁh&ﬁs Me AlveRtbNEh¥RI B¥Soptionally
m xture of isohers |c maybe formed. Furthernore,

t festiaingderhspylepe Aomay Bain ¢ "rw@ phf—ﬁylﬁn% or bAvheprsaeeonfiguration

I
Sngir'gl’{ s &é@(lg‘ qn%?’l ??z%ﬁc %hfﬁlé&?%ﬁééeﬁﬁ?fj%ﬁ 1r|fog’1'h_@11 é%)zltlonza%d tHe piperazinyl

@@%rﬁxempilwzu ssitietnd phenylenevimslida érgloahem&w;xéoeiﬂﬁphenﬂene,

%Zg o 023 hQXrlléélQ)%n& Qﬂt%hgdlbﬁsphyﬁ%@ gﬁ%ﬁ%@ﬁnenm where A

Hs heteﬂgrgle@, e Irtgoarylege nRykRY pmnmdmyleg;g (ie., a divalent pyrimidinyl
radical) or indolylene (divalent indolyl radical).

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 isomers 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 I.

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 formula e



le whereinm n, p, X, A E Rl, R2, R3, R4, R5, RG,
R7, R8, RO and R10 are as defined herein. In certain

weredseyent s of fornula le, is | and A is optiPCEEP3004/002340
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substituted 5 pheneyl ene. In such enbodi nents the
conpounds of the invention may 8e represented by the
formula If XRR3 (RI), :tn NO4 R 6 R7TRSR7 RS
(RII)t E RB Ra N~R1I0O R Rs I|f whesei K t, is fromO to
4, each R' individually is bdNg f?haloalkyl
hydroxy, nitro, cyandryy, , an n] n, X E Ri1,
R2, R3, R4, R5, R6, R7, RS, and are as 1o
defined herein. In certain e ood nts(% is 0 or 1 and

R* is halo, alkyl, haloalkyl, alkoxy or al koxy,
and in specific enbodi ment s Rl' chloro met hyl ,
trifluoronethyl, nethoxy, cycloh ylg y BY et hoxy. In
certain embodinents t is 2 and pal rOf R' groups
toget her define an al kyl ene di ox¥s a heor noi ety
such as an ethyl ene di oxy rad|c§ R’ certain

enbodi nents, X is -CRaRb-, nis an mE is N, such
t hat conpounds of the |nvent|on may nDre kpe0|f|cally
be of the formula I'S: WO 2004/ 080969 PCT/ EP2004/ 002340

-19 RiSSein (151’1), B? )2.(, A,tEQ Rh\,l I@, Rﬁﬁ‘l, R, RS, R7, R®, R® and R'® are as defined

herein.

In certain embodiments of formula Ie, p is 1 and A is optionally substituted

pheneylene. In such embodiments the compounds of the invention may be represented

by the formula If:
2
X R .
(an-—ﬂz:::[:
N o

wherein t is from 0 to 4, each R individually is halo, alkyl, haloalkyl, hydroxy,
nitro, cyano or alkoxy, and m, n, X, E, RY R% RS, R4, R’, R, R, R® R’ and RY are as
defined herein. In certain embodiments t is 0 or 1 and R* is halo, alkyl, haloalkyl,
cycloalkoxy or alkoxy, and in specific embodiments RY may be chloro, methyl,
triftuoromethyl, methoxy, cyclohexyloxy or ethoxy. In certain embodiments 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 — R*RP—, nis 1 and E is N, such that compounds of

the invention may more specifically be of the formula Ig:



RS R6 RTRs 7 (R11)t R R8 NMR1I0O R Rs 9 wherein in,
t, Rl, R2, R3, R4, R5, R6, R7, R3, R9, R10, R 1, Ra

w@pa4Bk096r e as defined herein. In other enmbodP@®RPE04602340
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formula I, X and Y may optionally form an al kenyl ene
5 group, and in specific embodidents X and Y may form
an et henyl ene group of the fornmula: -CH=CH . The
subj ect conpounds in such errbogi rreiﬁ?tg may be nore
specifically representedh oRmula V: (RI)mN O
4 R5 6 R7T6 7 (R1L1R") N R8 Rja N~10 R R Ih 10
wherein ----- repr esent s, ap-ept i | bond, and in, t,
R, R4, R5, R6, R7, R8, RY and\ Ri0Pare as defined
herein. In specific enbodi ngoLs ot=hor mula V, R4, R5,
R6, R7, R8, R9 and R10 aregs ‘ y @Adst he
optional ly substituted phenyl ene { RFEV a" net a"

bt y s
configuration (i.e., a 1, 3-phenylene &o gur at i on)
With respect to the location of thegsh N ¢ _carbon
proximate to the nitrogen at the 1-pog %t nRf the

gui nolinone ring 15 system and the pipé?étinyll roup.
In such enbodi nents the conpounds of the invention

b he f | i 2004 0969
I NA AR G A RARE RO R KRG Repn O"Sa(rmasi%ﬁned

IHersherein ----- represents an optional bond, and m
t, RL and R'" are as defined

In other embodiments of formula [, X and Y may optionally form an alkenylene
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 V:

(R

wherein ----- represents an optional bond, and m, t, RLRE R, RS R, RS, R and
R are as defined herein. In specific embodiments of formula V, R R, RS, R, R® R’
and R' are hydrogen, and the optionally substituted phenylene moiety is in a"meta"
configuration (i.e., 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
system and the piperazinyl group. In such embodiments the compounds of the

invention may be represented by the formula [i:



herei n. Representative conpounds in accordance wth
the invention are shown in Table 1 5 together with

worea®s/08ect rum MrH and experi mental exanpl es (PEFEP10b€€)2340
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bel ow) associated with each conpound. TABLE 1 Nane
(Autonon(r)) Structure ExamleZ20H C 1
1-(3-Piperazin-1-yl-benzyl)-3,4- NONNH 1 322

di hydr o-1 H qui nol i n- 2- gne R

1- (4- Met hoxy-3-pip [
benzyl ) -3, 4-di hydr o- It ) _
1- ( 3- Chl or 0- 5- pi per azi n- NQ H 1 357
benzyl) -3, 4-di hydro-1H | | [ ' ne WO

2004/ 080969 PCT/ EP2004/ 002340 tonom(r))
Structure Exanple MtH 4
1- (3- Met hoxy-5-pi perazin-1-yl- / H 1 352

benzyl ) -3, 4-di hydro-1H | r qui ngkiyn-2-one O ad~ 5
6-Chl oro-1-(3-chloro-5- i N NN gkl)psgl C'E
pi perazi n-1-yl -benzyl )-3,4 di hydro- 1H qui nol i n-2-one
cl NHerén l-(Irepystapenbdylicneybénd,and t, 40 and RM are as defined

i perazin-1-yl -benzyl)-3,4 di hydro-1H qui nol i n-2-one
?‘ﬁ?em'H n"K 7 1-(3-Hydroxy-5-piperazin-l-yl- OONH 1 .
338

Representative compounds in accordance with the invention are shown in Table 1

together with mass spectrum M+H and experimental examples (described below)

associated with each compound.

TABLE 1
Name (Autonom®) Structure Example | M+H
©\/N\/LO NH
1 |1-(3-Piperazin-1-yl-benzyl)-3,4- L : ;\(\/I 1 322
dihydro-1H-quinolin-2-one

2 |1-(4-Methoxy-3-piperazin-1-yl- I 352
benzyl)-3,4-dihydro-1H- K@iN
quinolin-2-one Q’CH3
: NTTO NH
3 |1-(3-Chloro-5-piperazin-1-yl- @ 1 357
benzyl)-3,4-dihydro-1H-

quinolin-2-one ci




benzyl) -3, 4-di hydro-1H |

3-Etho 5-
wWhenwzpsipesB, 4- di hydro- 1H |

i Perazi n-1-Yl -

qui nol i n-2-one CH

CH3 O 1-[3-Methoxy-5-(4- NJ 1 366 |

nN 1-

o NNH 8 ( xY'p NJ 1 366
qui nol i n- 2- one OvCHBCTMER20b!/002340

met hyI pi perazin-1-yl)-benzyl] -8 -
3,4~di-hydro-1H guinolin-2-one CH 3 WD 2004/ 080969
PQT/ EP2004 tonom®Nane | Aut on € St r uct jlizgmple | M+H
Exanple MrH 10 1-(7-Piperaz|n-I-yl-2,3-di hydror H N')
N{O 11380 benzo[I,4]dioxXin-|5- thyl) 0
3,|4- di hydro- 1H qui nol i n-2-0n mc 11
1-( e in-1- 5-  H_ N (390
trli ﬁ '&?&fﬁﬁ%@b%i{?iﬂ?ﬁzl%lﬁl‘d hydr & I i n- 2-ohe | 352
CH3 Beni )34(c21h§%\r.|ooIH- 5-pi p=raZ| n- @ H N'-)| aNo 1
357 benz ? -di hydro-1H qU| @ |n 2- one 13
1-( 3- Mt %‘i} O}S‘Fperam n-1-ylt 1 336
"‘m
NH
5 |6-Chloro-1-(3-chloro-5- e r\(\/l 1 391
piperazin-1-yl-benzyl)-3,4~
dihydro-1H-quinolin-2-one Cl
CLL,
6 (1-(3-Cyclopentyloxy-5- O\Q 1 407
piperazin-1-yl-benzyl)-3,4-
dihydro-1H-quinolin-2-one ' EN]
N
H
7 |1-(3-Hydroxy-5-piperazin-1-yl- Vo O‘ : 1 338
benzyl)-3,4-dihydro-1H- KQ/
quinolin-2-one OH
E:(Nlo NH
8 |1-(3-Ethoxy-5-piperazin-1-yl- r\(\) 1 366
benzyl)-3,4-dihydro-1H-
quinolin-2-one O_CH,
©\/N\’\Lo (\N’CHa
9 {1-[3-Methoxy-5-(4- 1 366

methylpiperazin-1-yl)-benzyl]-
3,4-dihydro-1H-quinolin-2-one




benzyl ) -3, 4-di hydro-i H qui nolin-2-one CH3 14

8- Met hoxy- | - ( 3- Met hoxy- 5-
WQLRE@e08mwn- 1- vyl

‘0

- benzyl)-3,4- H3C

N N~ H1 382

di hydr o- 1H qui nol i n- 2- one .0 CH3 WD 2004/ 080969

PCT/ EP2004/ 002340

m. MtH__ 15 1-(2- Met hoxy-3-piperazin-1-yl- aNo 1
352 benzylNa - 1H fui nol iStptusee HIC (dhpumple | M+H
CHB 16 4- ( 3-Chl oro-5-pi peraz| n- 1- yI NIO NH 2 389 i
b nzyi*FT-ne'r'noxy-Z‘LH- r——benrof{ 1,4t oxazin- 3-one C— 17
1-(3- Pi perazin-1-yl - benzyl)—aNo 6 1345 NNH
/ t et rahydr obenzo b] azepi 018
1-(200:11%113@:@@%@ P27~ J[Ch;ﬂ ) 358 1 580
pyri miglip h{B%hM'l &ty
difhydno ) }qflq% nol 1 n- Zmon j
1-{( 3- nfeﬁd@bogﬂr@W p@makn#qnq/ - I—b\/851 NN
11 |1-(3-Piperazin-1-yl-5- HN LN 1 390
trifuoromethyl-benzyl)-3,4- U
dihydro-1H-quinolin-2-one
12 |1-(2-Chloro-5-piperazin-1-yl- HD\] 1 357
benzyl)-3,4-dihydro-1H- \©f
quinolin-2-one
13 |1-(3-Methyl-5-piperazin-1-yl- HN LA 1 336
benzyl)-3,4-dihydro-1H- \Q)
quinolin-2-one
NH
14 |8-Methoxy-1-(3-Methoxy-5- 1 382

-23 Name (Awt2onon(r)) Structure

PCT/EP2004/002340

piperazin-1-yl-benzyl)-3,4-
dihydro-1H-quinolin-2-one

N

@(Nlo o
-0 k©/
H,C
O\




benzyl ) - 1H qui nol i n- 2-one C CH3 WD 2004/ 080969
-24 Nanme (Autonon(r)) Structure
waE@apt®ed-H H 20 1-(5-Fi perazin-1-yl

PCT/ E

P2004/ 002340

aNO N 1 361 yl net hyl)-3, 4-di hydro-1H YO
quinolin-2-one N O CH 21 1-(328ethoxy-5-{4-[2-(4- 1/

- 1H i ndedF/BP2001/002340

N (r) r N1 485 nethoxy-phenyl)-ethyl]- I N
pil per azi n- Nayle}Betmemd®| H '| ui nol Birugupne 0 ChEx2@ple (M+H
14(3-{4-[2-(4-Fl uorophenyl) - -1 473
etrhytH=ptperazin= J.-yl}-:r N.J
met ho&ybenzyl ) - 1H qui nol i n- 2 23
1{{3-[4- (4, 5-Di hydro-1H 1 4
i 1 niSdplz (- A@ﬂgdq-ﬁpplpemamrhyl— rN H 1 352
met ho I ixpol i n- 2 24
14[ 3- %?ﬁﬁﬁ 4}5‘11%‘"’?11'%%? ni di n- N N
yl - pi mmazhrnz bayl ) - benzyl ] - lin-2-one + @
i | .CH3 F 25 1-(3-{4-[2-(4-H uorthCp 1)- No|("N I
503
o
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are prepared by nmethods known to those skilled in the
art follow ng procedures set f@bth in 20 references
such as Fieser and Fieser's Reagents for O ganic

Synt Rasthsr aspiettenf tige ingpREonNEwVidyh ROMAGHION CPRERRIAERS 2
R B R S o S R
Sbma@nmnawscceahbk@gmi c Reactions, Wley & Sons:
New York, 1991, Volunes 1-40. The follow ng synthetic

r e aC % OB e e MeElidn fdvjidéﬁ b [h?éthc}’c?fo? freS@RE central

y mhlch e conpoun s of the present
lnnlvfem $Ygff¢m:(ﬁN @ed@ags%%tﬂp lres pubdert CIRBriYAE péuiistering to the subjecta

%Q%%egﬁﬂlg’%gﬁcﬁ& &{&iﬁ, o8y %Iﬁgsﬁﬁd a;fefaﬁhmg@ TEE‘ AESe G@fk may

est to one skilled in the
amphsw forgpxamples p@f@hms,tsdequlg@m@m%réc eenrenionednenijogical

RSP Q{e'n?cﬁ'g 'd?s?rd«%? %tt@ﬁ 4 bR B dr AP kRS’ Afkease, amyotrophic

nterné e synt etlc reacti on schemes can
béenalsxulemsadAhhdmwrsud’isee@ arfiwiwinigtands disdasy convent i onal
techni ques, including but not 30 limted to,

filteg 'al%]lﬂ‘lelﬂésﬁgét ogﬁ]ié}#;ﬂg?enﬁ{%ﬁ r]hﬂn%Qfd'eQQ method for treating a

chr omat ogr ap materi al s can be
disarder toéthe@atrmstaa@nad travicinta sohjstt appanTising adeninisteiipg to the subject

g%ﬁ@éﬁ%ﬁpﬁ‘%&%&sam%%ﬁﬁzﬁes i 'bggré%?# w@olztogle” 080969

contrary, the reactions described hereln greferab
are Acotmesyedt ofifiepresentiimeention prodgesarmaethed for producing a

%@g¥gg§gg g&ﬁggure at a reaction tenperature range

roma C to about 150 C, nore preferably
fromabout 0 Cto about 125 C, and npst preferabI){ )
and Eomvmnindnof thearesshviaventinarian & madsig vpriety of methods depicted

51? Fﬁ%q];l@stt&ﬁge ngh(gtilc%te%ctﬁ)B%Uﬁerg& gﬂw§§ﬁ§ HEscAbLED AWy

rates etic procedure usable to prepare
conmpounds of the invention, wherein Gis_ a |eaving
gr oufFhantdrtingmpterialiand apagerts usec inadyr epringthess epmpounds generally

%gecéig%rfg %ﬁab]%?x%nglr:%rﬂ?s&caaltsu}%]giars, %h BAidRen CBZmchSGo or are

herein. Specif

xemapidey wethoHe kpewe éelthose gilleddn ahparhicliowipg ppcerisges gt forth in

Fgl‘\greégéﬁgw %?].; }s?hffgﬁppzr&%pgﬁé%n@ R UrQihic §Riebs; Wiley & Sens: New

York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science
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
illustrative of some methods by which the compounds of the present invention can be
synthesized, and various modifications to these synthetic reaction schemes can be made
and will be suggested to one skilled in the art having referred to the disclosure contained
in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can
be isolated and purified if desired using conventional techniques, including but not
limited to, filtration, distillation, crystallization, chromatography, and the like. Such
materials can be characterized using conventional means, including physical constants

and spectral data.
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hekn BGHIENm b N FEY Wi st hsd 1@ nicre pedetblyfeorh Iahd)lkt}O °C to about
hydr ogenat ed qui nol i nones are known and rmaybe_ used in
B2.2 p@r andi oest pf efetablysundj converdaniiy ol pert rapia (gg, amRisat)demperature,

Step nd. 2 of 15 Schenme A represents the procedure
> &ﬁf"étdz%o ‘Pavia et al.., J. Org. Chem (1990) vol.

V\D 2004/ 080969 PCT/ EP2004/ 002340
Scheme A below illustrates one synthetic procedure usable to prepare compounds

of the invention, wherein G is a leaving group and may be the same or different in each
occurrence, and m, q, 1, t, RLR% RE RS R, RE R, R and R are as defined herein.
Specific examples of the procedure of Scheme A are provided in the following

10  Experimental section.

R

R R COEt @CR ®
E:( _Step1 @i_( _ Step2 m 7 Step3
Alkylatlon Cychzatnon " NeAlkylation
10
X Rz
R? (R“R9C)< >(CRR)
N f
R R* Step 4 R
R R Cross-coupling
s e (RRC)r/ >(CRR)
I.“
RlO
Step Sl Lithiation
Ili{;o Rz @\/IRZ
89 N\ 7
Rz ®RCx (KR, R @ENIO i RY) N" 0
i b ) R p Rf
© 5 (R'“ RS
(R1)m Step 6 (R10); R Step 7 t
e OH (a) dehydratlon
Alkylation
(R11F@ Y ® RC)r\ ©RR), ©) reduction (RRC)r\ /(CRR)
v To Kk
RY R
SCHEME 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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-27 55(2), pp. 560-564. Briefly, in Step 1 an
ort honi trobenzal dehyde a is alkylated via an al do

WO e@eN8m Wi t h a car bet hoxyal kyl ene PCT/EP2004/002340

tri phenyl phosphorane (not shomm% or like agent to
provi de an al dol condensation-pfoduct b. Various
nitro- substituted benzal dehydes wusable in this step
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er reducin
q:udma& iton dmeomespﬁkndmgdgenkaldéiyd@marpayldmlmwbbnedu ofrte reduction as
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f.0l 1 owed.b ] ¢
BRI R PP e RER Rt tiorng bEMRR IS bl LR Enation in
ﬂlﬁp&béeyﬂcadsﬁpigtnagﬁnitalg‘st whi ch maybe the sane or

different, are preferably bronmo or other halo. A

Cros u I|n
in Sfrégpeze %hﬁgﬁ&?% 1 ﬁf_ll‘rl fﬂl %hlf fugﬁ%&{‘lﬁgg@ﬁ%ﬂg{dr}e czvﬁﬂl strong
Bisepsuzhiasa hreedﬂlgdnw tridea phbpt epmlycccbnd:ltmm, hidlofweidrbyteprposure to
nce of adi.ym.cat a L9, d I S
e eamudyP R RN AERR iholifults DRGSO o of
ﬁﬂtK Rthp BgME dVhich ]ihinath@é‘aSnd:@ILdiffemgt, a&q:&éfemblyﬂbxy)nhxeor other
@ i eved, via heating under nonpol ar sol vent
Aditions. Where RI10 is hydr ogen, BOC protection or
other renovable protection strategi es maybe used to
pr ot @cdroésh@dupkposathatioh regaon ﬁfay thet e wilized ircStapidnie which the N-

TN RN I S—
f %ﬂﬂ'&ﬂlﬁrﬂ' oata%*sﬁﬁ%ﬁﬁﬂ&’ce@&@ﬁ% WG@nﬂ yield 8 het@i’&yclyl‘(sulﬁtltuted

-, n Isﬂiu is 1, tionall St it uf. d
awa%lpeﬂ%\’ﬂ P qqupw PaF parchined st oAt §8under
ﬁsﬁﬁ&dm&veﬁt cSHd@Rsns! Whae R P9 sgifgen, amt: ﬁﬁ)tb&lohil&&d)thﬁ
pro e variqus conpounds, of formula 1

RFOLRSEPYY Ftrqltsglespmé}b%ff e dp Pegtect4hs Wﬁ%ﬁ%@gm of

%@f@d},@ll&nin%ﬁsen5| tive to or inconmpatible with the
reducing conditions of 30 step 2, involves reaction of

the orthaonitrobenzal dehy rums ester”

t he b@é%@ﬁé@egﬂump lmwﬁmrﬂgfaﬁ&l PGP %repréﬁqnas 3 %?eﬂﬁc
BBdUGReRDE ’%ﬁg&u&%@ essall DRiRLQAIEEovie@herein X is —CHo—, Y is
~CHR?-, nis 1, p is 1, A is optionally substituted phenylene, and E is N.

Numerous variations on the procedure of Steps 1-4 are possible and may be used to
provide various compounds 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 orthonitrobenzaldehyde a with "Meldrum's ester" in the
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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esterified and subject to cyclization WO 2004/ 080969
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re edqual to 2)
sgknted detarpatonoltatinn Cbﬁlrfgdh#?ﬁteﬁ ij is of formila g
di scussed above, with R3 shown as hydrogen. Many
N bsﬁfﬁk%ﬁﬁﬂ eRIbBATAGIH] BeteRic clilﬂEhrﬁﬁle § n?a‘}'bte a ﬁ1§&!1iifﬂé &Ghe formula:
N- et pi perazi ne and 3, g di met hyl pi'perazi ne for
exanple are commercially avallable or prepared by
wel | known techni ques and nay beR ed in the
procedure of Scheme A. In other nbo pnents of the

i nvention, Step 4 maybe om eps 5-7 carried
out in place thereof. In Sth’S th R@-alkylated

qui nol i none e prepared in S 3 2 R's lithiated via
treatment with an alkylithiy eénRréto provide a

l'i thiated quinolinone g. Am alkmqatlon may then be
carried out in Step 6 by reaction of |ithiated
quinolinone f with a heterocKcIyI ketone h to effect

f or mét.¢.omand r eashpouemhal to Dietush dleat ths somvpaunseofiformygg 1] is of
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mlyus Bmit,l idcluding, thylwﬁpmlma}?wmn@wkplmru}ne for example, are

%g%rrlleq'gaﬁy Nail58 oP sre% %ﬁ%ry%ieﬂ known techniques and may be used in the

procedure of Scheme A.

In other embodiments of the invention, Step 4 may be omitted and Steps 5-7
carried out in place thereof. In Step 5, the N-alkylated quinolinone e prepared in Step 3

is lithiated via treatment 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 h
may comprise, for example, an optionally 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, a BOC, allyl or other protection

group may be used to protect the nitrogen heteroatom of ketone h.



25 by wel | -known techni ques. Where R10 is hydrogen, a
BOC, allyl or other protection group nay be used to
wWEe@iogto6d he nitrogen het eroat om of ketone h. REI/EP2004/002340
2004/ 080969 PCT/ EP2004/ 002340 -29 Conpound i may in
turn be dehydrated in Step 7 aR®-then optionally
subject to reduction to provide quinolinone .
der | (Zamp@emﬂl; mdyrin temteidehpdraiediimeiepy, andethgrl paiqnsHy sibject to
CIRE 8@ féroqu c@ﬁr?&fno%@ 8&5\9&@1@9%'1}‘1 ce@aﬁh%ﬂda%@nts dehydration of
dériva esents a specrlf mbodi ment of
«:mmtpouumcblsma? otmrrspdnaameqmlsr @umolméﬁ éﬁlﬁvaXIV? &k reprgrents y specific
5 MAt h (PRIR3
cBoptime Bt Sodpliidd SBRUP P S B ML ROER-(GRR -
5 @lith 1Sodingr aBd BE being hiytlwgtm, atie, Aarsoxph@nalé}ymfohtew@ phenvlen% and B
preﬁgdure that nmaybe used in preparation of conpounds
he invention, wherein Gis a |eaving group and may
the sanme or different in each occurrence, and
q, r SchemdB belag illptrat® anRher REthes, prigegiuzgidat m@ﬂ:&g@sed in

%E‘ee(ag'r% defd %?n%c{]urela 9@1&%&% t%) ggxte%;gi@ai I:fle‘rlzea(nn)g éﬁ) ggr the
(izh} Or Wf@ﬁtk‘!’b@hmml(rmmnﬂm Qyulti BORLR RINRD R and

?gpd aéo&%RJ.ORZ JnR3 R2 NO OR3
10 FReBEE Y K7 t"O/ NO NHf (R)n Ra RL\ (
)n R4 Step4(R11)t Rs (R11)t Rs 0 Cross- coupllngNIm

G (RERO)r~ (CR4R N G R
( ) ( ) g :ﬁR R, . CR'R?
R
OH OH X o 1 0 nR3 n
Step 1 Step 2 m G steps L
NO,  Alkylation NH, ot N" 70 !
(R, i (R, K Cyclization RYH, H N-Alkylation
10 2
2 lI{ 0 RS
R 3 / AN
0 -R ®°R’ C)r\ /(CR R"), @i

N

(R’)n 4 Step4 (R'H)r_@/%
Cross-coupling

(R“)t
®RRO)r \ /(CR R,
N

W—

Step 5
Lithiation
2 2
o} RR3 (o] fRS
2
o 3 |' , l
R N~ O (R1@iN 0
(R1) R4 n R4
R, N 40 Step 6 RY) 5 Step 7 - »
Alkylation ! R (@) dehydration (R
{(R™) Y OH (b) reduction In
t
657
2] ®RRCH /(CR6R7)q (R“R’C)r\N J(CRRY,
N
®*R°C)r /\((CR RY, fe g Tio
0
SCHEME B

Many synthetic routes to benzoxazinones are known and may be used in the
preparation of the subject compounds for embodiments of formula [ wherein X is O, and

15 the synthesis outlined in Steps 1 and 2 is only exemplary.
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I (CR6R7)q (RBROCO)r\ /(CR 6 7 h(ﬁ_BRQC)r{ (C{?6R7)q Rto
Rta Y 0. SCHEME B Many synthetic routes to B
beﬁz Ji’gii?% H&_‘CESF]@ B At frthametortpnile inEsdicechtotdeniline or
' ist ' |
o ot A v o o AR an R BBy SR hucous
oWPLitHES ysingsedivan dithieaite o Ekemild redusinglagent. WO
2004/ 080969 PCT/ EP2004/ 002340 -30 In Step 1 of Schene

B, an eydibioniit fiRRREARd dutii$ Streﬁg Yg ggovtl@e ?Per%@%alférpo%eggmpound m
aiga)no henoloﬁgi3 Thi s reducti on ou er
r

( ! e carrie un
Biheaninopnenpl | gepsadad in Hopdi {v\%@n%n isuls forexsmghie, the

dehbb0RinbRe B is githletlm-gegl Bfaghlx%f's (?gI)gc?%g%ndie\ﬁ%&% %l iis E%el c%rxlnpound m

is then carried out in Ste

Héh2SxaB At b S dsnpotaerim4(5H-ooen Tlht?cyaliz'amiophmyctbi ajﬁhieved by
i . . is. L Or .a e
gDt Ao Rkt B2 A R4 L SRS s
whisridentq proyideme tombRURA as nydrogen), zdaomyrbyignﬂ-chnorﬁi-emwhich
i h i zat j e . s
?gﬁ?g%ﬁg ngﬂ?s(ergé;t}L %aﬁﬂ%d‘ at-grl]l déoé]gl}?gé%é%ggplj%’%wa{ thigride (providing

2.13lapd & Rf asdyiigen), G dhiorhabimjtysidiiorde Gitboidoacesy| R? as
4 5 PO 5 P00 05 A O9ET)
rad ané%ﬁyzt mathgl)Rindis> dry. dfa@gatipn oBberbRiApsaPp i0td manner can
toLoKEAS u(rﬂrepl\éﬁaq;x)gl% mild polar conditions in the presence of a mild base, as
described by Combs et al.; J. Med. Chem.; 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 o-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, o-methylbenzyl halide, or other o-haloalkylphenyl halides

according to the desired R* and R® substituent configuration.

The alkylation of Step 3 may also be carried out using a-haloalkyl napthyl
compounds, a-haloalkylbiphenyl compounds or other a-haloalkylaryl compounds. In
other embodiments Step 3 may be carried out using o~haloalkyl heteroaryl compounds
such as a-haloalkylpyridines, o-haloalkylthiophenes, a-haloalkylmethylenedioxyphenyl
compounds, a-haloalkylethylenedioxyphenyl compounds, and the like. In the case of a-
haloalkyl heteroaryl compounds, suitable protection group strategies 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 f



n = 2 and R3, R4 as hydrogen), 2-chl oroisobutyryl
chloride (providing n = 1, R3 as isopropyl and R4 as

whyanog®s) , 2- chl or o- 2- net hyl propi onyl chl ori dBCT/EP2004/002340

10

15

20

25

30

(providing n =1 and R3 and R4 as nethyl), and so on.
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COMDON Q8 At SR s 1AL BRLIILAK, £ORAUAUB b fbe omitted and

other e G rr out
Stdpabeadadksibd bettie rpdmr: ylherg:[fmp thpmj,snn@ dcsh:rlbsd above for Scheme A. Thus,
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a}ldyhﬂmadnl«ydtghhgsl depaibiedl pshaefoy Bc}remup"q to @sowM11ﬁMed

ike. l.n the cas a 30 alk heter r
bs%oacaﬁagne 2y gﬁygtﬂsp 6’?&@( erb céarr u O%tt ins 29 4 J%g reactlorbof lithiated
bepiayiddoh©p wathdietbrokyshynkeondle t@meldtcnmpaiuh;i IgatHeﬂ[Erocyclyl ketone b
Ptk opomr e batar e Bp et hbag e el ptsEaiEd Sftrolidinone
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PPl g Ot DS ey TogED. (R B DR e IGR bR AR Fle step 7 and

ﬁ@énad»p/cﬁinanp sduje&lt asRdhbgor ®profide BEDARaZM Y (.ed quinolinone
het.erocyclyl "group and provide the

TEyeY -y - N-aryl al kyl - benzoxazi none conpound 1. In
many enbodlnents g and r are 2, such that the

het e%@%@h@oﬁﬁﬂ@i&@@oﬁapoﬁna o@f&ﬁ@@l WBereBOXRAU)0isa§ CR*R)—, p is

descr bed ahove iIn e R10
cmag bR PgH OO xﬁ%ltwéﬁab%mﬁ@epm E@tCF oﬁ kat noted that
S&ﬁﬁ%&?'o@i&hgﬁ%\)@%é&ﬁ%é Iﬁa;ms@ﬁ@atto hhike RO SEGPBLAEBrmula I.
et eroc | C am.nhe

Sueherasions Miksges ﬂ}q@qelva%wztbsz%?zsh%lsﬁ@ bt cpngidered to be
HIEHTBRURE O8f 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
and may the same or different in each occurrence, and m, q, 1, t, RLRLRL RS R, RS R,

R and R are as defined herein.
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formula | wherein Xis 0, Yis -(CRR3)n, pis 1, ¢
and r are 2, Ais optionally substituted phenylene,

w@ea4@E81969 N. As in the case of Schenme A, many PCT/EP2004/002340

variations on the above io procedure are possible and
maybe used to prepare other cefpeunds of formula | in
accordance with the invention. In other embodiments of
.entloqh18te? 4 ofoschems B maybe gnitted an%
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¢ 5 NtAﬁygtlon

Xime

3 ad abowsonf 0
F‘a)l kyl at ed benzoxgginong o of Step 3rij,s i hi at@g VI‘CQR
treat ment with 15 al'kylithiumreagent as describ n

above for Schenme A, to provide a lithiated a
benzoxazi none p. An alkylation may then be carried out
in Step 6 by react?on of lithiated benzoxazi none p

rocycl yl e ht e compound q.
|yl (féé{%é)oh[@/( i IC%may bwti onal |y
utcegnpi per i @i néne orrign ot To a8 |y substituted

ne as metsed aboveR andZa sui t abl e

protecti stratcﬁ@ycoﬁpmg The ni froden het er oat om may be
20 enpl oyed®where R10 is hydrogen. § npound g may in
turn be dehydrated in Step 7 awothewxeptional | y

subj e Lthegté reduction to provide benzpoxazi none (i.

qui nollinone derivative) In. The coﬁ"pound Inis a
conpolind of formulga | wherein X is 0, Yis -(CRR3)n ,

pis 1, gandr ae 2 Al pt j onal |y substit

phenyl ene an(EIBREf\Hg(C@R)It n not ed t hat @ﬁ/}
var on th bove P& ‘0 e mybe used t@) rrak
ot co ounds of, feor mul 5)"| . $uc -
swaggest tepmerveR et those n Gheyddidn and ar

consiR ed)Sto be W thin the sco tﬁ)lf%‘"‘:éﬂnscl osure.
In stfl| her enbodi nents of th nvgptl on, specigdi’e Scr'R),
compounds Bf formula | may B PRepsdd according to
t he procedure shown in Scheme C, erein Gis a R
| eaving group 30 and may %&?{mﬁﬁ or different in

each occurrence, and m g, 1, 1, R, R2, R4, R6 R7,

R8, R9, R10 and Rl1l are as defined. herein.

20041086960 ISdRNERPG ORI ADDS Bironveted © q\tetréﬂnaogfr@p% {lhis may be

Elrﬁ?rvaetab?@%txﬁ%t)% %&}&aél_%@ﬁ@@% : 1R4 de%ﬁsn conndltmlns with

heating.

o

The oxime s of Step 1 undergoes a ring expansion rearrangement in Step 2 to
provide a tetrahydrobenzoazepinone t. The rearrangement of Step 2 may be carried out

by heating oxime s in the presence of polyphosphoric acid.

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

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 fin the presence of base,

trialkylphosphine and a palladium catalyst as described above for Schemes A and B, to



n GRIO i (RBROr/ N(&9) g N (R1)n RQ (R11)t H 1
(RL)n NO4 R Ull RS + Step 4 RR5 Cross-coupling

)t
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Rs 10 (RRQOr~\(CA7) YgqOh (RI)n NORW(R n RQ

N O (RL1)t RL N v Step 6 31x3RQ@5 ( )t Step 7 Rs (

)n 4 O (Rt1)t Alkylation R (a) dehydration 1 R (b)

redude tatrahgdiobRrmOezepiRwE)le. Vaumys) hatapaydc amimryyay be-usef in this

N@etpl‘els rgfateggbafe,sm ) vgﬁ?lﬁt C%Pnp]ou‘ﬁtif SEREIR1G in accordhance with the

alonerrs tetral one oxinme s
rtayetnmonach! eved by treatnent of tetralone r with
hydr oxyl am ne under aqueous conditions with

Tetrahydrobenzoazepinone Io is a compound of formula [ in accordance with the
invention wherein X is —CHy—, Y is —(CHj)o—, p is 1, A is optionally substituted phenyl,
and Eis N.

Other compounds of the invention may be prepared by omission of Step 4, with
Steps 5-7 carried out instead. In a manner similar to that described above for Scheme A
and Scheme B, in Step 5 the N-alkylated tetrahydrobenzoazepinone u is lithiated via
treatment with alkylithium reagent to provide a lithiated tetrahydrobenzoazepinone v.
An alkylation may then be carried out in Step 6 by reaction of lithiated
tetrahydrobenzoazepinone v with heterocyclyl ketone h to yield compound w, which in
turn can be dehydrated in Step 7 and then optionally subject to reduction to provide

tetrahydrobenzoazepinone Ip.

The compound Ip is a compound of formula I wherein X is -CHj—, Y is ~(CHa)2—
nis 2, R* and R are hydrogen, 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 formula I, as will be readily apparent to those skilled in the art.

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

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, manic
depression, psychosis, epilepsy, obsessive compulsive disorders, migraine, Alzheimer’s
disease (enhancement of cognitive memory), sleep disorders, feeding disorders such as
anorexia and bulimia, panic attacks, attention deficit hyperactivity disorder (ADHD),
attention deficit disorder (ADD), withdrawal from drug abuse such as cocaine, ethanol,
nicotine and benzodiazepines, schizophrenia, and also 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 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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"L BDA, AR Ol SR e A IR ARRRAE X
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h t variations on
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manner of administration is generally oral using a convenient daily dosage regimen

which can be adjusted according to the degree of affliction.

A compound or compounds of the present invention, together with one or more
conventional adjuvants, carriers, or diluents, may be placed into the form of
pharmaceutical compositions and unit 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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conmpounds of fornmula I, as will be readily apparent to
those skilled in the art. Mre specific details for
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cachets, and lozenges may be as solid forms suitable for oral administration.

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

stabilizers, and thickening agents. Aqueous suspensions can be prepared by dispersing
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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 example,
by stirring. The molten homogeneous mixture is then poured into convenient sized

molds, allowed to cool, and to solidify.
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.e&meﬁnanﬂrrﬁéan@ ki@ﬂéxa@rﬁﬁe (wlah 4 @oppaybipeay emp&a& e formulations

ent of the active table C
%&cpéomﬁ B &SIpgle Of ttd@a nFoé“ﬁ'rgﬁﬁlé% atfEr 2af Bﬁan(iﬁoaper or pipette,

AR ARSI RIS RAH tBe F&t‘i’én@ adBUAREring ﬁ?&ﬁﬁ@pnﬁ@ Girkdlstermined volume
starch, gefatine, tragacant

dextrl
Q@opmrégwenge@. Imibe 52%6% § ey RisentTh chieved fop rample by
ﬁ?éahé Bﬂax\f@&rm%‘a@&ﬁlzﬁigts £y u%ﬁﬂ the like. The term
"preparation” |s |ntended to i nclude the fornul ation
of th active ound with encapsbfj)Fi t|n terlal ﬁs
carr ik CO%IPQW@H‘# QPTeEEHSE rEntion Fisy a‘@ ifQreress0

CaRRaReston, walttiauﬁﬂym HRQUpIG A lt@asandl 1&c1§ﬁﬁfg%ﬁ§iﬁ@alby
a_carrier, 'S |n associ ati.on

It
aflaigiration. cﬁﬁf@wo&ﬁ Wb genegaly h&?’%aﬁlﬁélll parsigle sizg fpreqxample of

BVEIRIES of HRRS MG onPbd 1k, Su&ﬁﬁﬁﬁh@le sBB thdyZbEssedBYmeans
be as solid forns suitable for oral adn1n|strat|on

Eppwn in et Sor example Hygpicemirationn Lie seivaipgicdient jspaevided in a

gk&m&ea QLR RitR Q%ﬁﬁ%l@?&ﬁeﬂ:ﬂﬁ st 140 QBHLALORRarbBY (TPES), for
[ixirs aqueous sol ut aqueous suspensi ons, or

s¥imple, édﬂpmdnﬂtmremﬂapﬁdﬁg gratheremethane.éhded to be
QW&B{e%ﬂﬁngetﬂaiﬂe,t}ﬁ erb%nl%ﬁ&gttlcooﬂ Sy &intfagfe@as The aerosol may

preparatlons Emul’si ons na

ared 1 n°sol UthﬂS
ﬁmve@;@xﬁlﬁ lakso cpntagqsuwﬁtgtanp $15:bygp quéﬁgj yja}m dose pf d1us maay, che
e tlgéatw DS NGABEILS thd REivE Rl ibnts T Be Povided in 2

tan nonoo ate or acacl a. queo

Sartuof ody mdebefomz@pmlee@p@yderdmgsxﬁ kv segnpaveddn isyisable powder

P %@g?@ Qstlggasé"@%ﬁfhf gcglgg%gﬂ{&gglei Zag !hﬁdl‘b@é@rr ?gﬁﬁ’ethyl cellulose and
polyemybysiosiderd PYRS. Ehepdredqycenier wlll Egrnm gddén tiermgsahcnvity. The

2003L0RI800,POTL EPROALO0ZRA cie A0 W el ol it o

VI SCOUS mater
sartmdges oft.go gelatiyertidisier pgakwron whichghe powder may be administered

uy sodi um car boxynet hyl cel | ul ose, and.
g?hﬂ%' # nln%%%ﬁn suspendi ng agents. Solid form

preparations include solutions, suspensions, and
enmul $Vimsdesined) formulatertsain be prepackd Wit anteric corsings edapged for

glrﬂ)s?ﬁggc? o ?ononél%{l ?{iéa%e ii(ilél%% azlrc])g?)si: ?ﬁ%@n% qui'gc%lelﬁuﬁ:rneéﬁmple, the
thmpkendraf the ptesdrit inventign can be formulated in transdermal or subcutaneous
drug delivery devices. These delivery systems are advantageous when sustained release of
the compound is necessary and when patient compliance with a treatment regimen is
crucial. Compounds in transdermal delivery systems are frequently attached to an skin-
adhesive solid support. The compound of interest can also be combined with a
penetration enhancer, e.g., Azone (1-dodecylazacycloheptan-2-one). Sustained release

delivery systems are inserted subcutaneously into the subdermal layer by surgery or



agents, and the |ike. The conpounds of the present
i nvention maybe fornul ated for parentera

wW@elvitis®s ati on (e.g., by injection, for exanpPE&I/BPi004002340
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i njection or continuous infusion and maybe presented
inunit dose formin anpoules,” te-filled syringes

smal |. v me.,1lo | fus or in nulti-dose er
mleﬁjﬂ%{hot%‘d%@]d Lﬂﬁfwcapﬁﬁet%féﬁﬁ%wva @ 91'3 spliele
smetnbfanessg. aehmpabserp@& bis@dgddabRSHol@here 8H! §b15}ﬁ§t1¢ atid.
oily or aqueous vehi cl es, for exanple sol utions in

| f |y
onac e G e TG PR s CCET b e Eroufoesstn such
i fochide ppa’;mp@doelne s divided inpohiyie ik ecblﬁaﬁlﬁﬁ@?éﬁpropnate quantities of

et.abl e oi e oil) nd injectab
SFE5HTE -BuPapi| 18 uni o Brakinian a&e&wrmaratm the package
oc@nteamng Hiseraud @i@ﬂtﬁwﬁgﬁﬁ%@r&&&h s@éh d@ﬁ:@ﬁl@’t&d falets, capsules, and

BRSPS LLIE o SRS LA s o

[ m@@ﬁdgﬁlﬁielﬂ'r&ylb €anl be iR ?fo rher ﬂﬁm&l@b@hﬂﬁgf tAYseas ?Qﬂdaged form.
i solation of sterile solid or by Iyophilization from

\S}glh.uf; @Qr sfégtréble Pglﬁgl%lﬁ%egl lcﬁg?rg%fg%n%rtg m\;\npg.]gatloﬂsq glret escnbed in
M@gmd%@f&km apd s E0ice ¢ﬁ1>haﬂhm9n995§)éaﬁed BY RUvahRghtin, Mack

f nistration to the epiderm s as
SRR ComePaanio gt onen. rmadvapitr raieminave pharmaceutica
Hadrstilati€AsofdihisgaARdnioaad sl ﬂ%bres%ﬁ’tr inQXATO ﬁe d@s%nbed in the
3%@ } h%S Wi th an aqueous or oily base with

TSRS sui t abl e t hi ckeni ng and/ or gelllng agents
Loti ons maybe fornulated with an aqueous or oily base
and will in general also containing one or nore

emul si fying agents, stabiliziBXAMBERSsS, dispersing
agents suspendi ng agents, thickening 25 agents, or

colo ents. Fornul ations suitable for cal .. ..
i PSR RO O 1 Sh AT B PR B b LGBl thoseskilled in the ar
to n‘mre den@y mdarstencamtcspmmoa thd presne ihdeﬂﬁem Th&ashbild not be
sucr cac a or % agacant ast i

PRE R pRERILE e ol daaRom W dRereirar beipgdlustzatie and
aQWgehamNadumaﬂ glycerine or sucrose and acacia; and
nmout hwashes conprising the active ingredient in a
suitable liquid carrier. 30 The conpounds of the
present invention may be forPapabéenfior adm nistration
as suppositories. Alow nelting wax, such as a
m xture of fatty aci es or co tter is
first melted and théﬁé&m%o——nm NOSH DALY, ann

CtTVve—Cco eS¢ “rsed
honogeneously, for exanpl e, by stirring. The nol t en
honodeegudketi prbwchlreﬁdehdiéjadﬁ)mtlﬁeﬁrepﬁlﬁaﬁoﬁwewrﬁed out according

al 1.0 0 cool, and to solidify. WO
330%‘3%5%‘%8%%1%}5 éﬁg\%ﬁﬁ 002340 -37 The conmpounds of

the present invention may be fornul ated for vagi na




adm ni stration. Pessaries, tanpons, creans, gels,

pastes, foanms or sprays containing in addition to the
W@ewuwgosngr edi ent such carriers as are known PCI/EPE04/002340

art to be appropriate. The congounds of the present

invention may be fornul ated fePYnasal 5

adm ni stration. The solutions or suspensions are

applied dirgctly to the nasal cayity by conventiona

nmeans, &Qr gxanple, with a droppgr, pipette or spray.

The fornifati ons naybe prowvged®in a single or

mul tidoseform In the latter tase of a dropper or

pi pette t he pgkﬁ nt
@det ' ume

ot U J he casé V% spray)|
this'may bhe achieved foEHgXanmpfe br 102nmEsfis of

met eri ng Bt'oni zi ng spray punp. yJhe conpounds gﬁs he
present invention maybe fornul at®ed for aeroso

adm nistration, particularly to the respiratory tract
and including intranasal adm nistration. The conpound
will generally have a snall pqﬁlicle size for exanple g
of the order of five (5 megfons or |less. Such a

particle size maybe obtai neq by nmeans 15 known in the
art, for eﬁiﬁegy m croni2ati on. The dcti ve @
B

Br

r

i ngredi ent LiaHprovi ded in ressuri zeBrpack wt

sui tabl e propell ant such.as_as Iorofluorocar&gg
(CFC), for exanple, 3thorodif‘?ruoronethane, 3

trichl orofl uoronet hane, or dichlorotetrafl uoroethane,
or carbon dioxide or other syptghlgepgas. The aeroso
may conveniently also contain a surfactant such as

l ecithin. The dose of drug may be 20 controlled by a
met eP&B lyal ve. Alternatively the active ingredients
may be provided in a formof a dry powder, for
exan®ieehi 3RWERY5 HhethOfy-Lghicampesdd in a suitable
powder ase such as Tdactose, starch, starch
derivatives such as hydroxypropyl net hyl cellul ose and
ponvinyIpyrroIidine[(PVP). The powder carrier wll
forma gel in tbe nasal cavity. The powder |
conposition may bg presented in unit dose
exanple in capsulgs or 25 cartridges of e.g.,
or blister packg m whi ch_t he pgwder nmay _k
adm ni stered by neans of ana&rnhaler. Wen
formul ati ond,0an € prepar ectisactdh ent i. Q RQS
adapted for sustgjned or controlled refease
adm ni stration of the active ingredient. ForNexanple,
the conpounds of the present invention can be

del | Y8 ity (Eamolm) GEBedul PRt Jody SRaHgobsgoste s dissolved in
80k Bt EA 86N 8ndB.OMISHiShah& (T nible RRE0RH] acétittaedWROAdMEd dropwise

i S necessary ang, wh atient c liance with a
€8

ﬁr@g%mpe{;aé@qe he; gf?ltigpd\zﬁs Sfirre R geuys it room temperature and
tHeaBEERT WRke &RbbMEBEY1SKS ke&Re@pR sl € THRNckMua Wad GBREd with

P o B 1 Lo e PR hph iered ad iF dHed € yield 165

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

r

Ot or
gel atine

Step 2:

Methyl 3-bromo-5-methoxybenzoate
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penetrati on enhancer, e.g., Azone
(1- dodecylazacycloheptan 2-one). Sustained rel ease 35

wa@ledouvgnoy systens are inserted subcut aneously PCI/BP1004£002340

subdermal | ayer by surgery or WD 2004/ 080969

PCT/ EP2004/ 002340 -38 injectidd- The subder mal

i npl ants encapsul ate the conpound in a |lipid soluble
menbrane, e.g., si|icone rubber, or a biodegradable
pol yner, e.g., polylactic acid. The pharnaceuthal

preparati ons arg-preferably in unit dosage faunso In
such form the pgreparation is subdivided intonit
doses cont ai ni xgR@ppropri ate quantities of
active conpone he unit—d@S§g§5f§?n1can be

i
packaged prepa t he pa ka%) cont ai ni ng crete
quant i ti &.9f prepar§E|on sticH"és packgt e Sa

capsul es, and pguders in vials or anpoul%s Also
unit dosage form éan be a capsule, tablet, cachet, or
| ozenge itself, or it can be the approprlate nunber of
any of 500hekeuhd bpaokaiek fiftet with Oveidrad stirtiaglwes charged with 16.5

har eut i,cal . ¢ s _and their fornulatlo
B PSP il R iR S B h AT OB SR 42 b etbanol, 15
afl sPifarosdy ad®IEml it add. bYhdsolionviug dhilledvhak ice bath and 6.6gms

RS I 2Rt R e B R A RE i Radge while maiataining the

E&ﬁﬁ&h@&é 9él§wqg“‘(§ aAﬂémrﬁngmﬁ@lnﬂfzs tkiBufRE,a90 Mkl of 50%
i nvention are described in the Exanples bel ow.

M@or%a%@aﬁaﬂdpéwd@epnwmap oisecherld doradiprws The
?{a%tlgix ¥Rt Owa k! gﬂ%@o ] 'vJajteg Oyt feh Svidtt éthex1 OndBleh
early understan ractice the present
evapomtednnderiregucsd @mswm &0 glbe 13.8 gremnetefmaethals3-bramedng
§§g ention, but nerely as being

Fgﬁﬁs rgﬁpggzéﬁgakgﬁbgésentatlve t hereof. Preparation

1 20 3-Brono-5-nmet hoxy-benzyl brom de The synthetic
procéthprdes described in this Preparation were carried
out according to the process shown in Schene D. WO

200450809695 RETHERARAANONBRAGO -39- OF 0000 Step
1 Step 2

(6) O OH

LIAH,

CH,0 Br CH,O Br

13.5 Grams (55mmole)) Methyl 3-bromo-5-methoxybenzoate was dissolved in
ether and cooled in an ice bath. 33 ml of 1M lithium aluminum hydride was added
dropwise. The reaction mix was then quenched cautiously by addition of sodium sulfate
decahydrate, then water, and solid residue was removed by filtration. 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




Br2 1) NaNO2 CH3O acetic acid CHOBr 2) HPONH 3 )

34 CH3OBr 2 NHS OH Br Step 3 Step 4 LiAIH4 PBr3
wW@RBRe0896CH30 Br SCHEME D Step 1: Methyl 3 PCT/EP2004/002340

- br ono- 5- net hoxy- 4-am nob enzo ate OOO | ~\ Brz

CH3O acetic acid CHOBr 3 MN4Z-5 NHS 10.5 G ans

(55mmol e) of nethyl 3-nethoxy-4-arni nobenzoate was

di ssol ved in 80p#OHret hanol, and 3.0 m brom ne Br

(55mmle) in 20 acetic acid was added dropw e at

roomten‘peraturi The solution was stirred forighree

hours at room erat ure and Pgﬁe;sol vent s

evapor at ed unde duced pressuré. The residlie w
treated wetl®® 1o ~SodiBrm bi car bonat e sol uttHgh and
product was filtered and air-dried to yield 16.5

g1 a7 0, FEL AN 201 5 oL Y ST MOREIEO et 1o
204D A6 R fII2Q0KRA G 23 48-batK02.0 Gnl(26nRoled Jof PadEHRorus
tribromide was added dropwise to this solution at room temperature, and the mixture
5 was allowed to stir for 10 minutes. Saturated sodium bicarbonate solution was then
added, and the mixture was extracted with ether and washed with sodium 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

10 benzoates, the following representative benzyl bromide compounds were also prepared:
3-bromo-5-hydroxy-benzyl bromide;
3-bromo-5-ethoxy-benzyl bromide;
3-bromo-5-trifluoromethyl-benzyl bromide;
3-bromo-5-methyl-benzyl bromide;
15 3-bromo-4-methoxy-benzyl bromide;
3-bromo-5-cyclopentyloxy-benzyl bromide;
3-bromo-2-chloro-benzyl bromide; and
7-bromo-5-bromomethyl-12,3-dihydro-benzo[1,4]dioxine.
Example 1

20 1-(3-Methoxy-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinoline-2-one

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

the process shown in Scheme E.



CH3OBr 2) H3P04 CH30Br NH2 A 500 ml round bottom

flask fitted with overhead stirring was charged with
wageod/osgysans (55nmmol e) of net hyl PCT/EP2004/002340

3- br ono- 5- net hoxy- 4- am nobenzoate in 80 nl ethanol, 15

m sulfuric acid and 20mL acetf€-acid. The sol ution

was chilled in an ice bath and 6.6gms 5 (95nml e) of

asXadded dropwi se whiiter2
g tﬁ‘é_TTp‘—Tu_ erature bg

10C. After stiTring
' odf es, 100 m™~of N5O% / N\

hypopho?phorl C aC| was added and t ixtBre wagiN,  N-BOC

stirred cold for urs. The reacti i Xture was

diluted with 5% . extract ed et her, and

then evapor at 'd under” Reduced pressurejt0 give 13.5

grans of nethyl 3-brono-5 10 net hoxybenzoaste as a

reddi sh oil. Step 3 3-Bronp-5-nethoxy benzyl al cohol

I OOOHLIAIHKA CH3OBr CH3OBr 13.5 Grans (55mmol e))

Met hyl 3-br ono- 5- net hoxybenzoat e was di ssolved in 15

ether and cooled in an ice bath. 33 m of 1MIlithium

al ungpyprhydri de was added @EBSwi se. Theg Reac ion m x

vvasr’zy\\inched cauti ousTy_by addition sogh

sul f a¥8 “nfetahydrateeddien wat €r, and sol i'd rS| l/\)H

was renovied Qy fnltgation. The ether was sepa

and evapor g under reduced pressure to give 5 of
3- br ono- 5- meghoxy benzyl al cohol as a white solwd. 20
Step 4 3-Bronp-5-nmetho -benzyl brom de WO 2004/099'69

PCT/ EP2004/ o@%ﬂo -41 OH Br PBr3 CH30 Br CH30Br
G ans (5] nmole) of 3-brono-5methoxy benzyl al cohol vvas
di ssolved in 100 SCHEME E

Step 1

4-(3-Bromo-5-methoxy-benzyl)-3,4-dihydro-1H-quinoline-2-one

©\/l CH, N0
N~ O
H

Br CH,Br

Br

OCH,

3,4-Dihydro-2(1H)-quinolinone was purchased from Aldrich Chemical Co. (Cat.
No. 41,593-6) and used without purification in this step. 0.45 grams of 3,4-dihydro-
2(1H)-quinolinone (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
mmol) 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



m met hyl ene chloride and cooled in an ice-bath. 2.0

m (20mmol e) of phosphorus tribrom de was added
welec@pos®ed t 0o this solution at room t enper at ur ePCEHRP20D41€02340

m xture 5 was allowed to stir for 10 m nutes.

Sat ur at ed sodi um bi carbonate sdBution was then added

and the m xture was extracted with efher_ and was

vieranes Grivielsh Ofeeamp ofietid 4-Sobiomwa-meheHoP BB ‘%thé’ﬁ@ 1H-

efiedlingizbged 12 grams of 3- Brono- 5- net hoxy- benzyl

brom de as a white solid. Using the procedure of

Exanple 1 with the appropriate substituted nethyl 10

benzobes, the foll owi ng representative benzyl brom de

conpounds were al so prepared:

3- br Qe Brethes 0x - B8RRI erd iR Mvilehenzyl)-3,4-dihydro-1H-quinoline-2-one

3- br onp- 5- et hoxy- benzyl™ brom de;

3-brono-5-trifluoromnethyl -benzyl brom de;

3- by et hyl - benzyl brom de; 15

ret hoxy- berzy—br-em-ce:
3- brefO>[<CYg! opent yl oxy zyl brom N7 0 f/\W$BOC
3-bronn-,-chlorngenzyhggpeﬂﬁgggcand \V/J

7- brono- 54 o~-nethy| \3-df hydr o- benzo [

di oxi ne. ~ le 1 20

1-(3- Met hox - pi perazin-|-yl-benzyl)-3,4-diliy_
- gui nol i ne- Zo@qe The synthetic procedures des

5 in this Exanple were carried out according to thé
process shown in Schene E. WO 2004/ 080969

PCT/ '@ @Z%ﬁgde 6%_59-%90&0(53%6&0%? -bénz @4@15}7@0[ 1H-

Br . t e
I’IFTﬂAOIN’:, (t(pgethempqnth@ 44 grams of 1-Boc- Iplperazme, 2(5 grams (0.11
mmole) of palladium (II) acetate, 0.023 grams (0.011 mmole) of tri-t-butyl phosphine

and 0.23 grams of sodium-t-butoxide) were added to 20 ml of xylenes. The solution was
10 heated to 110°C under argon for 4 hours. The resulting dark mixture 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-yl-benzyl)-3.,4-dihydro-1H-quinoline-2-one
: N - :N ~o OH
N TFA

The Boc-protecting group was removed from 1-(3-methoxy-5-piperazin-1-yl-
benzyl)-3,4-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 crystallized from ethyl acetate / diethyl
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N) Il \ OCH3 OCH3 SCHEME E Step 1
4- ( 3- Brono- 5- net hoxy- benz) L) - 3, 4-di hydr o- 1H qui nol i ne-

wWQ2a080969 / CH3 aNO H O Br Br \ CH2Br 5 OCH3 PCT/EP2004/002340

3, 4- Di hydr o- 2( 1H) - qui nol i none was purchased from
Al drich Chenical Co. (Cat. No#441,6593-6) and used
W thout purification in this step. 0.451gr

f ..
gthar @i igld P35 gegmhL g (A-mstharsriePipsasionty §naz&ﬁ 33?4—d1hydro— 1H-
%ﬁ%ﬁhyﬁsﬂo{%wﬁ{ ai3seli met hyl f or mam de and cooled in an

I'ce bat grans (4.5 mol e) of sodi um hydri de
(60%M. in oil) was added to 1o this solution, .and Dy
af t eHsmgiherhors procgdurgs bigkgeplacing 3-bromo-5-methoxy-benzylbromide in

seP NB: e ﬂ?)@i‘il(fel%%ﬁ:_z?ﬂ bRl ebed ABBEskri¥@BinaUERMation 1, the
thereto all at once. The m xture was stirred at ice
fralowingeavenarnds BefeoHso IEepFEd: and t hen quenched by

addi tion of 1% hydrochloric acid. The reaction nmx was

ext I aqb gepMhiih- 1e§1beh-AT-8lalilydbi Bhuhaginey-apey at ed

under reduced pressure to give an oil, which was

chromat ogr aphed w th nedi um pressute el uf.ing.using 10%
et hyﬂ-(éd\g@tapéy-?rplm%dﬂl&mﬁwﬁ&ﬁﬁ%@o@ﬁ@ﬁz@%&@%
hexanes to yield 0.8grans of solid

4- (31 qsarmoR- SRiftexn-Nendyhiyi B3 4-dhfkdridt-ghinolin-2-one;

gui nol i ne-2-one. Step

1- (3- Met hoxy- 5-( 4- - pi fp-1-yl)- | +3,.4-dj.h

dr o TR S REer | S O AR e ROl ones
N I / I OCH3 OCH3 5 0.8 granms (2.2 nmole) of

4- ( 31 B amairbxyrBifisetyzibanglybenzd)-454ddihydioet Htduinolin-2-one;

qui nol i ne-2-one, together with 0.44 grams of

pal | SRR T Bt d VG050 Gt ¢ BT E e oe

tri-t-butyl phosphine
1-(7-Piperazin-1-yl-2,3-dihydro-benzo[1,4]dioxin-5-ylmethyl)-3,4-dihydro-1H-

quinolin-2-one;
1-(3-Piperazin-1-yl-5-trifuoromethyl-benzyl)-3,4-dihydro-1 H-quinolin-2-one;
1-(2-Chloro-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;
1-(3-Methyl-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;
1-(2-Methoxy-3-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;
1-(3-Methoxy-5-piperazin-1-yl-benzyl)-3,4-dihydro-1H- q_uinolin—Z—oné; and
1-(3-Methoxy-5-piperazin-1-yl-benzyl)-1H-quinolin-2-one.

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

quinolin-2-one was prepared.

Using the above procedure, but replacing 3,4-dihydro-2(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



and 0.23 granms of sodiumt-butoxide) were added to 20
m of xylenes. The solution was 10 heated to 110C

wanaens@sgon for 4 hours. The resulting dark nMPEI/EPI®04/002340
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was filtered through celite, the solvent evaporated,

and the residue chromat ograghed5vi a nedi um pressure

eluting with 20% et hyl acetate in hexanes to yield 0.4
gsiags-tabnmodicHlote-b8azyl bromide in step 1, the compound 6-Chloro-1-(3-chloro-

g ang Beb it Lt blog Al b B pphian no

1- (3- Met hoxy- 5- pi perazi n-1-yl - benz o
) - 3, Wsilightjiel paoctdhreg of Aoiniple 1 buamepl@ingB,4+dihpdrn-201 HtgBOGlinone

Pt Dot SR S g S EREIRE PLEE kA UR Ao the
bﬁf&&hﬁe—rgpdrft&i ih)]dwmaﬂdﬁ(f lz‘gﬁzmédt’j’km;@l @iﬁéObV ol@b () ngp - tohe-564, the
0.4 om e .
TN A T B

quiplinal-efle waspfepar2@. r educed pressure and the
trifluoroacetate salt was crystallized from et hyl

acetagte /.diethyl 2004/ 0380 : _

Ja4 ISPapineS qucaxgr_egggéa %E‘%gguﬁ%{agﬁgg%yo&%z§—4&ethow

bedBirethaxsespecHidewithisrbrbma-3-heomymett§]-4 Hdindptrapd 4-4Bromo-6-
ui noline-2-qne, MH .= 352. Usin h V. Qceduy. _a_
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JeRS e LRI Ok Lve ke N9 conpounds

1- (3- Pi perazin-1-yl -benzyl) -3, 4-di hydr o- 1H qui nol i n- 2- )

one; Using the Wbt heptyecdup, put replacing piperazine in step 2 with the appropriate

erazin-Il.-yl -benzyl)- 3, 4-di hydro-1H gui nol i - 2-one;  1-
@gb%jﬁﬁgii@i/@_rﬁ%ﬁ};)zfpﬁ@fpg ICQ%‘B ﬂ%}%s)vy%’gg? eg)la E%r 0- 1H qui n

ol i n- 2- one;

1- ( 310 Meptextyyd- oo~ Bt picttengaibengl) thyblepipyiayin3] -#1ibekayl - 1H-
ro: 14 qui nolin-2-one; 10 1- (3 -Hydroxy-5-piperazin-
[QHAOIRSAPPF) - 3, 4- di hydr o- 1H- qui nol i n- 2- one:

1- ( 3- Et hoxy- 5- pi perazi n- 1-yl - benzyl ) - 3, 4-di hydro- 1H qu

i nol i1rE3Rie e (4-FlrordpheRylpettgtli-pipethzinyl-yB; Bmethoxybenzyl)-1H-

di hyqro-benzo [ 1, 4] dioxin-
@—“Vr‘ﬁ’é’t’%')ﬂnf’- 3, 4-di hydro-1 H qui nolin-2-one; 1-(3
-Piperazin- 1 -yl- 5-trifuoronethyl-b enzyl)
- 3, 4-1d{ i t45-Dibglto A -imidazaryl)-piperazin-1-yl] -5-methoxybenzyl}-1H-
1- (2-Ch) or o- 5- pi perazi n-| -yl -benzyl) -3, 4-di hydro- 1H qu
53R,
1-[3-Methoxy-5-(4-pyrimidin-2-yl-piperazin-1-yl)-benzyl] - 1Hquinolin-2-one;
1-(3-{4-[2-(4-Fluoro-phenyl)-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—benzyl)-lH-

quinolin-2-onee; and
8-Methoxy-1-(3-methoxy-5-{4-[2-(4-methoxy-phenyl)-ethyl] -piperazin- 1-y1}-

benzyl)-1H-quinolin-2-one.

Example 2

4-(3-Chloro-5-piperazin-1-yl-benzyl)-7-methoxy-4H-benzo[1.4]oxazin-3-one
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1- (3- Met hyl - 5- pi perazi n-1-yl - benzyl)
- 3, 4-di hydr o- 1H qui nol i n- 2- one;

wa2q208m6hoxy- 3- pi perazi n-1-yl - benzyl) - 3, 4- di hpCi¥/BPB#/GP2340

ui nol i n- 2- one;
1-(3- thhoxy 5- p|perazrn 1- yl‘éénzyl) 3, 4-di hydro- 1Hq
ui no

i p erazi
-yl - BoRY s{fthetic prpr 4 deforibod rbrbﬁ(w&gw A apaecording to
Fleq5e6¢sk Shovidbin Scﬁﬁjnagl DgtH @@ﬁ%@ i 7-FheSH - B4 Weﬁiﬁ)xlzm-S -one
nethéﬁg erazine, gs net (4-neth lpuggf n 1l-y
jedt} %FF } was Weﬂqrﬁd, W RTOFEISr g Hesc eterocycles
Prospanasl. 200s) g p@qugpve procedure, but repl acing
3, 4-di hydr o- é? H)-quinolinone in step 1 wth
5-chl oro- 3, 4- dlhydrqu|noI|n one prepared accor di ng

to the procedure reported 2 nlc &
enrstry bgiters (200 Vbl 10(14), pptep2

1559- WO 20047 g80%69 PCT/ EP2 04/000234cr !

usi ng 3- br%nDOZ chl orofbenzyl brom de \\n step 1, gke NBOC
conmpound 6- Chl or o- 1- chl or o-

5- pi perazi n-1-yl - ben -3, 4-di hydro-1 i nol i n-2-one

was prepared. Usingt rocedur e of nple 1, but

repl aci ng 3, 4-di hydro-2(1H) - qui nol i none |n step 1
with 8-netlioxy-3.4-di hydroqui nolin-1-one prepared
according to the 5 procedure reported in Journal of
Organic Chem stry (1990), Vol. 55(2), pp. 560-564, the

COITpQI_L'J d o . . CH 0 .

8- net hox (31 Met hoxy-5-pi perazin-1-yl=b -3, 4-d

hydr o- IJZ;;; d n-2-one was prepared. A's 'n Ohe
procedure of |Exanpl but replacifhyy

3- br onmo- 5- net hp Q8 omi de rrespectively w J//\Mﬂ
5- brono-3-bro (@ h Hindole and 4-Brono-6- 1 N
br omonet hyl - -’ oro- pyri mdi ne, the conpounds

1-(5- Prperazr 2 1- yl -1 Hindol -3 ¢l

yl met hyl') - 3, 4- di hydr o- 1H qui nol i n- 2- one and

1- (2-Chl or o- 6- pi perazi n- 1-yl i n-

4-yl met hyl ) - 3, 4-di hydr o- 1FLqS€¥{hEE?2-one wer e
prepared. Using the above procedure, but replacing

pi pebgpilne in step 2 with the appropriate substituted
pi perazine, the follow ng conpounds were prepared 15

y y
(4- Fluorophenyl) -et hyl ]

- pi perazin-1- yI} 5- met hoxybenzyl ) - 1HC - one;
1-{3- CH,0
[4-(4,5- D|I I m dazeb—2—»pi per azi o)

- 5- met hoxybe s' i 20 qui nolBf n- 2- one;

Br

Cl Br CH,

0.5 grams of 7-methoxy-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 oil) was added, and after 5 minutes 0.8grams (2.9 mmole) of 3-
bromo-5-chloro-benzylbromide was added all at once. The mixture 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



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

WO 240809l i n- 2-one; 1- (3-{4- PCT/EP2004/002340
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[ 2- (4- Fl uor o- phenyl ) -et hyl ]

- pi perazin-I| -yl }-5-nmethoxy- benzyl) - 8-

met hoxy- 1H qui nol i n-2-one; 1-(3-{4- [ 2-

(@%Fethyd n.oetgta emhm)le& t(etyﬁBJ{dlﬂ) 9 grams of 4-(3-bromo-5-chloro-benzyl)-7-

era } H 25
EP O&ﬁ”l@%eﬁﬁﬁi‘l ‘E‘ﬁam %(%S&%gﬁ% %O %1rret hoxy- 5- { 4-
[ 2- (4- met hoxy- phenyl )-ethyl] -piperazin-1-yl} -
benz$tep21H qui nol i n- 2-one. Exanple 2
4- ( 3- Chl or 0- 5- pi perazi n-1-yl - benzyl ) - 7- met hoxy- - 4H ben
20 13, 41ixa2 L1 35009, 40,2004 080960, RCTL ££2004(00234%scavin.
-46 The symntnetTc proceaures Scriped rnthis EXanpl e
weme carried out according to the process shown in
Schene F. In this exanple, the
7- met hoxy- 1, 4- benzoxazi n- 3- one usedC S epol vvas

prear p. the well known procedure d

Het er les] (1983), Vol. 20(8), pp 1

CH3 S FN O Step 2 Q( CaBr N (r) Br I\PBOC
CIBrCIoOlCI—Bp/N—QStepSNOI ~ FANBOC
~NH C F &tep N-BOC

4-(3-Brono- g oxy benz\H—-f—? nmet hoxy- 4H benz 1,41

oxazi n-3-on 3 O | CH3GCa O Br ol

The reaction of 4-(3-bromo-5-methoxy-benzyl)-7-methoxy-4H-benzo[1,4]oxazin-
3-one with 1-Boc-piperazine was carried out using the procedure described above in

Example 1, Step 2.

Step 3

4-(3-Chloro-5-piperazin-1-yl-benzyl)-7-methoxy-4H-benzo[1,4]oxazin-3-one

[ “nsoc A T
ags O

Cl

The deprotection of 4-[3-chloro-5-(4-Boc-piperazin-1-yl)-benzyl]-7-methoxy-4H-
benzo([1,4] oxazin-3-one was carried out using the procedure described above in Example
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-1-yl-benzyl)-1,3,4,5-tetrahydrobenzo[b]azepin-2-one

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

the process shown in Scheme G.
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NO NOBr C Br CH3 10 0.5 grams of

7- met hoxy- 1, 4- benzoxazi n- 3-one (2.8 mmol e) was
waele@sosoved in 10 m of di net hyl fornmam de and PODERIHO04/602340

an ice bath. 0.17granms (3.5nmmpl e) of sodium hydride

(60%M . inn oil) was added, and8after 5 m nutes

0.8grams (2.9 mmole) of 3-

br onp95- chl or o- benzyl brivioHde was added al |l at once.

h

The-paxt ure was ,stipredlat ice bath erature for 1 .
Q nd t hgwH que @@» addP®,i on % hydr ochl-osiC g,
acid. Y15 The produc as extracted wt e{t{ ace,

t hat was evaporated under reduced pressure to givd an

oi |

whi ch was chronat ogr aphed vi a medi um pressure Br

eluting with WD 2004/ 080969 PCT/ EP2004/ 002340 -47 10%
ethyl acetate in hexanes to yield 0.9 grans of

4- ( 3- brono- 5-chl oro- benzyl) - 7-
oxy34H benzoNBO@] o M- 3yone as a white sphigd.
-13-Ch|§r -5-(4 - pf perazin-1-yl)-be I
L

-7- th(n)<y-4l—|-beﬁzo 11,41 gxay n- 5 3-opg CH3O "GR™Y,

Of N CNBOC Br_ HNC N- BOG The—+eact:ron o

4-(3 T8t 5- net hoxy- benzy - Nét haey- 4H benzo[ 1, N YY
[ _/

~one with 1-Boc-pi perazi ne—has carried out

usi ng the procedure descri pedradpowe in Exanple 1,
Step 2. 10 Step 3 4-(3
- Chl or 0- 5- pi perazi n- 1-yl - benzyl ) - 7- met hoxy- 4H benzo

(1,

48teBlazin-3-one CH3 1 ~0C..13 ~ O

1-Tetralone Oxime

0O NI-OH
) e (0

To a solution of 5 mL (37.5 mmole) 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

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[b]azepin-2-one.

A mixture of 1.0 g (6.2 mmole) 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



NONONNBOC TFA 1'NH C C The deprotection of
4-[ 3-chl oro- 5- (4- Boc- pi perazi n-1-yl)-benzyl ] -7- net hoxy
WO 2dd4/080602z0 [ 1, 4] oxazin-3-one was carried ouPCL/BPI0g4/002340
the procedure described above in Exanple 15 1, Step 3,
to yield 0.55 grams of -49 -
4- (3- Chl or o- 5- pi perazi n-1-yl -benzyl ) - 7- met hoxy- 4H
aRABe pigtuag wakegianted vathes0 i pihyl gher. %@m@rec Bhase was washed

(\%Tl?'l@E{Las%hﬁaéedxwﬁn?aﬂé@ﬁe, dridd Q‘ggS(t)Bt QQBMI&L ‘ﬂ%?éazlﬁx[dm reduced -

azepi n-2-one The synthetic’ procedtres escr
t IR U él"rhﬂ r931d\]€¢ ‘@aScra@WBtélbz omethertieraneto gived,1,he-Tetrahydro-

SRS V“\gg‘é’ rps i%n-?n'glﬁ\(\gﬂl%ﬂ%/ozsggg&\ | NBr C

H O Br O-NN~ cc~0NC OTFA O Br V BOCN
5 NH SC_E_]LE\;_/;EG Step 1 1-Tetralone Oxine ON -CH

1-(3-Bromo-benzyl)-1,3,4,5-tetrahydro-benzo[b]azepin-2-one.

o = Q

H
Br

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

10 solid 1,3,4,5-tetrahydro-benzo([b]azepin-2-one. The mixture was cooled in a water bath,
then 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 saturated sodium chloride, dried (mgSOy) and
concentrated under reduced pressure. The residue was recrystallized from hexane to

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

Step 4

4-[3-(2-0x0-2,3.4,5-tetrahydro-benzo[b]azepin-1-ylmethyl)-phenyl]-piperazine-
1-carboxylic acid terg-butyl ester.

Br N  NBOC
\__/

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



10

15

20

01. H2ZNCH\ | To a solution of 5 nL (37.5 mmol e)
l-tetralone in 25 nL ethanol was added 2.7 ni (40

wornoie3096d 50% hydr oxyl am ne in water. The reaCT/BP2004/002340

m xture was heated under reflux for 2 hrs, then

stirred at roomtenperature for0 16 hrs. The sol ution

ﬁ concentrated under reducsd pressure. The resid
PRy

Br §8¢ 8116 Fegoley pafladymd) aestutp ot dvts P egzis - I Carboxplic
%c;ﬁﬁ %ﬁ—?ﬁ@g&g@%g ,g?nrrllg %.’léi g&é@lﬁgiﬁd %flle%a %@H%efbr]l.%. The mixture
Wa8ditlyted Wetirsad dttgd ﬁhmdfthm ﬁh@e@ ithroﬁg}m a@ad oN1G Dilica gel 230-

t ur.e

R et AN L  e E E BR S
hipataetheal-cai®bxfliaracitl tb-bufh eswmm ebited with 208 ethplacedte/hexane to

er w.th ring. The pH was carefully
E&fdg’s%‘g%of%h%%%wéﬁaﬁ é?ﬁé ‘of solid sodium
bi car bonate WO 2004/ 080969 PCT/ EP2004/ 002340 -49 and
the $iegtbure was extracted with 60 nL ethyl ether. The
organi ¢ phase was washed wth 10 nmL sat ur at ed sodi um

chl o dri.
or ook e indilad; :
et her/hexane to give 1, 3,4,5- Tetrahydro-

benzo[ b] azepi-r-2- one, O 682 g, mp. 141-14 5 Step 3

m xt ure of O Y. (4 mmol e) sodi um hydrTde N
(3.0 mmol e) onobenzyl_bféhi de_in 5
di met hyl f or was~\added 0.438 g (2. 72 )yl e)
solid 1, 3,4, MhydNBOfenzo [ b] azepi ne
m xture was ed Ya/a water bath, then was
stirred at 23 for 1 hr. The solvent was renoved under
reduced pressure and the residue was partitioned

bet whenlusionmf Ot gyl 38meole) d-[3nd-oxard.3er-tatrahydre-benzo[blazepin-
957%9&191) -phenyl]-piperazine-1-carboxylic acid tert-butyl ester in 3 mL trifluoroacetic
acid was concentrated under reduced pressure. The residue was partitioned between 10
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[b]azepin-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 % wt./wt.




phase was washed with 5 nL water, 5 nL saturated
sodiumchloride, dried (ngSO4) and concentrated under
WO edogdepr essure. The resi due was recrystal | i PEHEP2004002340
hexane to 15 provide the title conpound, 0.658 g, mp.
81-82. S 4- (3-(2-0xo-2, 3,4, 5-t%trahydro-benzo [b]
azepin-1-yl nethyl)-phenyls -piperazine-_ 1-carboxylic
aci d A@iwtirigmd)ifd:ntest er. NBI1IOC CQ 1 NDO N HR@%®Br /-1

CNBOC 20 A nixture of 0.5 g (1.51 mMmj e)

1= \o 1 unu-—uanyl ) J., IJ’-F,%Tt et ahy‘dl 0= 3)
benz&f@fﬁ epln -one, 0.203 g .sodium tertz%aébxide,
0.04 g (.16 nnnle) tri-tert-butyl WO 2004/ 080969

PCT/ BR20R&HA0234e - 50 phosphine, 0.04{g (.06%mol e)
pal | adiun(11)acetate, and 0.3 g plpera2|n-l-yl
eat-boxyH-e—actra—tert—butyH—ester—n frE—xytete—was-
heated at 105 under N2 for 1.5 hrs. The m xture was

diluted with 5 nL ethyl ether and then filtered
t hr olidte iagxpéidnﬁfardﬁb@d&hﬂidjs@eg@ﬂ 128QapsdB cpesiming about 100 mg

R snerr S el iAo e & L T

]ﬂ?ﬁﬁ%ﬁ S%cid tert - but yl

ester was eluted with 20% et hyl acetate/hexane to

y| eld 0.64 g of a heGumpssition ,, zh!
(3 Plpera2|n 1- yII-benzyI) 1,3, 4 5- tetrahydrobenzo

. —aNM fa CAO N 10 A
LUI acIc L ofe— a1\| a|\|} LY ﬁl'f-\ T@%‘WM{ Ia)

\) ™
sol utf&§sPt 0. 6 (1 38 mmol e)

4-[ 3- (2- oxo- 2, 3, 4 5-t et rahydr o- benzo[ b

azepi n-

1-y|n&ﬁhyhkﬁaﬁanyl]-piperazine-l-carbo
tert-butyl ester in 3 niL trifluoroacet

conecant v at od ndany odnend Th

Kyl i c2@69%«d
c acid was

'
T

A*AYARAYD TI70 T T, ‘Dwu‘bu"pr CSGH{ e-
partjgﬂﬁﬁgﬁnﬁg?ﬁgﬁn 10 nL saturated s

containing 1 nL 5% sodi um hydroxi de an

Fesi-eh —WaS—
W e Iégagonat e

pdi um
l 35 nlL et hyl

acet atrdsscdmeellofgdiimphase was dried (

concentrated under reduced pressure. 1
was—ecohverted-to-the maleate -salt—and

My SO4.0amnd

b The resi due

ctalli 2ad

fronﬁﬁ@?ﬂ%nol/ethyl acetate to provide
1- (3-Pi perazin-1-yl -

-V\rr)'7

6.5%
r ahydr obenzol b]

1%

benzyl)-1, 3, 4, 5-t ef
azepIpVEGhginysriolideat e sal't, 0. 346
149-150.

g, Mp%

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

Ingredient Amount
Active compound 10¢g
Fumaric acid 05¢g
Sodium chloride 20g
Methyl paraben 0.15¢g




Exanple 4 Formul ati ons 20 Pharmaceuti cal preparations
for delivery by various routes are formul ated as
W@ hawsiosw t he fol l ow ng Tabl es. "Active i ngredP@NEP2004/002340
"Active conmpound" as used in tlgg Tabl es nmeans one or
Fal.

nore of the Conmpounds of Fornu Con'p03|t| on for
Oral Administration—1 ARG edi-ent—04-whi—L-wt—AD

2004P6‘§U§B@Tﬂp@1’/ EP2004/ 002340 -51 Actjive |%?%d| ent
20. 0% Lactose 79.5% Magnesium stearate 0.5% The

I NOT eFh@nhed sigrm Xed and di spensed into casiges
contalnlng about 100 ng each; one cap ul e woul d

70({9180}1H@19>ed| ent (r)/o we. /vt
i ngredi ent 20.0% Magnesium stearate 0| 5%
CroSSead iR K O&@deddt oR))Z. 0% Lact ose 7p. 5% 1.6°¢¥P
(pol yvinyl pyrrolidine) 1.0%5 The ingr bdi ent's ar e
canhi ned and granul ated Hclng a_solvent—sueh—as

et h&KOPTINg The formul ation is then drikd andOfdfhed
into tablets (containing about 20 ng of active
COMP@iytin 8 Th an appropriate tablet mpchi n@.5 mg

Conposition for Oral Administration | ngr edi ent Anount
Active conpound 1 0 g Funmaric acid 0.5 g—Sediip

A=AV A~

chl oRigtdled vartey  Met hyl par aben 0.15 g \/\D ) 208471986969
PCT/ EP2004/ 002340

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation

Ingredient % wt./wt.
Active ingredient 0.25¢g
Sodium Chloride gs to make isotonic
Water for injection 100 ml
5 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.

10 Suppository Formulation

Ingredient % wt./wt.

Active ingredient 1.0%




-52 Propyl paraben 0.05 g G anulated sugar 25.5 g
Sorbitol (70% solution) 12.85 g Veegum K (Vanderbilt

w@o00)/080960 g Fl avoring 0.035 m  Col ori ngs 0. 5PETEP2004/002340

10

Distilled water g.s. to 100 mM The ingredients are
m xed to forma suspension for -6Bal adm ni stration.
Parenteral Fornulation Ingredient %w./w. Active
il ngr e ®okyathylkn2 FlygolS@AD um Chl ori de gs t d make74.3%6t oni ¢
pater for injection 100 mM 5 The active ingredient is

(WCWCF Hor—nAfesti-oh—A
sufficCi reﬁhy A5&UEPN8P sodi um chloride fi's th§n5%1dded

M th stirring to nake the solution isaotonic. The
solution is made up to weight with the renmai nder of
the water for injection, filtered through a 0.2

m cro rane filt nd packaged under, steri] e .
condi {T Pgﬁrg?eﬁﬁn%ﬁﬁep%gliﬁdgf)%etlg—egr I%é]fgfcgﬂn Fﬁ‘&?@gk?agﬁtan@’op oured into
wimaldit contadning\2e5 § tugaledtighnt 1. 0% WO 2004/ 080969

PCT/ EP2004/ 002340 -53 Pol yet hyl ene gl ycol 1000 74.5%

Pol yet hyl ene gl ycol 4000 2@. Sfé%lTIhoe iuygroedi ents are
nel ted together and m xed , and poured
into nolds containing 2.5 g total weight. Topical

o

For nulegrediants| ngredi ents grams Acti ve [conpaogtahs0. 2- 2

Span 60 2
Active compound 0.2-2
Span 60 2
Tween 60 N 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water q.s. 100

All of the ingredients, except water, are combined and heated to 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 Formulations

Several aqueous 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, sodium

carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to



Tween 60 2 Mneral oil 5 Petrolatum10 Met hyl
paraben 0.15 Propyl paraben 0.05 BHA (butyl ated

whyarosopeani sol e) 0.01 Water g.s. 100 5 Al PET/EP®04/002340
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i ngredients, except water, are conbined and heated to
about 60C with stirring. A sufffeient quantity of

ma%er gout 60C i s then added wi th vi gorous

e Fﬁ‘é Thenawlipsey fpriopltippymer bedelivercdride natsel sprivemetered
agdes t?pﬁzallya@eqli%rﬁé)%oﬁt 50NRG i FBERYs @5@1’\51%61}?@& iation. A

Sever agueous suspensi ons contalnlng

0%?%%$€@#F1 # prrays evemfolhbowrse prepared as
nasal spray formul ations. The formul ati ons optionally
contain inactive ingredients such as, for exanple,
mcrocrystal line cellul ose, sdgempled
car boxynet hyl cel | ul ose, dextrose, and the I|ike.
Hy dr oRldielis 6 daGhdinoidRe added to WO 2004/ 080969
PCT/EP2004%00234U -54 "adj ust pH. The nasal spray
fornut@%ions be dellver(g Vi a a nasal sp %L
met er et B EtREES i1y Ve radieligang binsing StS‘éleie ompound of
nfoerlld Lers of fornulation per actuation. A typica
dosing schedule is 2-4 sprays every 4-12 hours.

and bi ndi studi es This exanpl e

5 Radi ol i |
il ﬂﬁ%‘?laélﬂ&rcvm @&%HOBPH@%‘%E‘“HPWWQ 1% pifigi véas dgfermined as
colip@sinDupkicaté @étaﬁﬁlﬂaﬂrensmﬁg&ﬂd‘ﬁﬁﬂﬁy aethadey c%fnpetn&g for binding

c of this inventjon_.in vitro was determne
%ﬁ@%b;‘éb‘ff Buplirecpbraget s §omoHEKae3 el aﬁblyarcpreﬁﬁmg/recombmant
aliﬁnﬂf@ﬁ&—l’b@ré‘e@ﬁ(ﬁﬁt Thig célplﬁnemrafé% Kggarec{l e Iﬁé’thﬂ)& §£§chﬂed by Monsma

ran derived from | s stab
Sk oG Bistigrlose Yotk 2097 (Bt or - Thi s cel I
i ne was prepared by the nethod descri bed by Mynsnma
et al All défohaiiatiohs WaRMMRICSh 8GYy bRl coflBiliRe s@%@ﬁ% -HCL, 10 mM

Cbﬁ?él&%&\@g%m Fm ta:s[%]q 1C%W7S£g& o%gigg a,%) @mphter reaction
]rzdgi?ﬂglalsA%? lrttg)aeg;:édl)lgcﬁlnﬁﬁ'é PH3L8D (3 6MD, cdBpétirtltband, and membrane
Were tncubsted 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] LSD was determined as radioactive

counts per minute using Packard TopCount.

Displacement of [3H]LSD from the binding sites was quantified by fitting

concentration-binding data to a 4-parameter logistic equation:

blndlng =basal + ( Bmax - basal J

1+1 O—Hill (log[ligand]-log ICs,

where Hill is the Hill slope, {ligand] is the concentration of competing radioligand
and ICs 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:



15 vol une. Assay tubes containing [3H LSD (5 nM,

conpeting |igand,

W@ bakiosigemat er bath for 60

10

a Packard 96 well cell harvest

and menbrane were incubated in a

mn. at 37 0C, filtPCEEPING/@02340
Packard GF-B pl ates (pre-soakgg with 0.3% PEI) using

"and washed 3

tines

L d- 50 m\ Trée HCa Round

rQl—ﬂ LSD-was
=

ive| countsS nut e usinég; pKi
i spl acement—of [3HLSD fr F-t-hrg 2= L0

bindi |tes was quantlf ed i ng
cghce GEBPEIDY %%ﬁg{ ta to a Io ilstic | 207
equath §%nm§h§%‘ﬁﬁ ;? bj ndi ng = + %O-Hil
(| og[9uy HHZ]Qqeog | C50 where Hill | | ope,
[Figand] is the concentration of co |ng radlollgan
and | C0 is the concentration of radipligand producin
hal f { maxi mal specific binding of 25 rgﬁlollgand. The
spegci-fic-bindi ng window-is5the differ ence het ‘“v'CC —th
Bimax the he S
of 14 1 E %B‘%@’Dﬁ'd el | 94
and gg Hmf ;§ shovvn
bel o\ OBET e
(\utonon(r)) Structure Ex
11(3{Met hoxy- 5- pi per azi n- o
yl - benzyl) -3, 4-di hydro-1H H O (J H quirpgl i n-2-ope H
/| QlCH3 14 8- Methoxy-1-{3-NMethoxy-5- [ % 9_4%:9
pil pef azi n- 1-yl - benzyl) - 3, 4- N NH /Hgijr
dif?y&&iiﬁl’érdﬁﬁéwqrﬁ 2)one H@g;kos pr\g 1 9.06

phenyl)-ethyl]-piperazin-1- | ¢

yl}-5-methoxy-benzyl)-8- :

methoxy-1H-quinolin-2-one

O~ch,
27 |8-Methoxy-1-(3-methoxy-5- 1 8.78

model of animal cognition: the object recognition task model. 4-month-old male Wistar

{4-[2-(4-methoxy-phenyl)-
ethyl]-piperazin-1-yl}-
benzyl)-1H-quinolin-2-one

Cognition Enhancement

Example 6

The cognition-enhancing properties of compounds of the invention may be in a

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

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

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




F 25 1-(3-{4 _[2-(4-Fluoro- aNO "Nl 1 9.06 phenyl)

ethyl] piperazin- 1 - y o NJ 1}-5-nethoxy-. benzyl)- 8-
WOH3G4/08m6hoxy- 1H qui nol i n-2-one O. CH3 O CH3 27PCT/EP2004/002340

8- Met hoxy- 1 - ( 3- met hoxy-5- N o *é} 1 8.78

{4 [ 2- (4- met hoxy- phenyl ) -

e&%% Iggglrsgéi@srﬂ]ft‘ge&%or@?fﬁnz%én%%}H\r%%%l%% %ehav Eraln g_é 31,47-

&®gni ti on-enhanci ng properties of conmpounds of the
invention maybe in a 5 nodel of animal cognition: the
obj ect recognition task nodel. 4-nonth-old nale Wstar
rats WﬁﬁatHeqxedEhMﬁVentiBhélaﬁ\bédmeielsmﬁkﬁ)wﬂ%feéermdo the specific
%ﬁfﬁ?ﬁﬂﬁgﬁs e%f Hf ﬁ%ﬂ[(ﬁge s}'oo?rb th? g ﬂ'le art that various
ys Sal i ne and t ree ose
5 ﬁﬁgﬁSﬁ%ydm padens cghivalests rgaw@subsfp‘rute(da Wittt legrrting from the

e ) S
T T s Ry IR A e e

hy
Iaﬂf}ét(ﬁ Raptou qfv%m%t%ﬁi]amaf ICABPGFIE R 81 akter: RERgEss; BTOS?SSEEFP or
Isedps, tonkke vedivieepiR dn@ycde@f ﬂié&ﬁédeﬁﬁﬁﬁf@ﬁt&m TAiesidshodi€eations

ZLS“@?@%?@WE?% PR abt e 20 BT8R n

pr ot ocol . rats were treated once with each dose
condi ti on. The obj ect recognition test was perforned
as described by Ennaceur, A., Delacour, J., 1988, A
new one-trial test for WD 2004/ 080969

PCT/ EP2004/ 002340 -56 neurobi ol ogi cal studies of
menory in rats. 1. Behavioral data. Behav. Brain Res.
31, 47- 59. Wile the present invention has been
described wth reference to the specific enbodinents
thereof, it should be understood by those skilled in
the art that various 5 changes nay be nmade and
equi val ents may be substituted w thout departing from
the true spirit and scope of the invention. In

addi tion, many nodifications nmay be nade to
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adapt a particular situation, material, conposition of
matter, process, process step or steps, to the

wWoDR)0ensi9s® spirit and scope of the present i nvRCI/EPI904/002340

Al'l such nodifications are intended to be within the
scope of the clains appended hefét o WD 2004/ 080969
PCT/ EP2004/ 002340 -57- Clainms 1, A conpound of the
formula: (R)mN R4 gPAE (RRQO/ \(CRR7)g N
Rlo 5 and pharmaceutically acceptable salts or
prodrugs thereof, wherein: nighimsn Otod; pisfrom
1to3; gisfroml1lto3; 10 r is froml to 3; Ais
optionally substituted arylene or optionally
substitute r \¢ , .is Nor C Xis 0, S or
- CRaRb- mhg%gﬁﬁgggﬁéﬁg%ggng%%h i ndependently is
hydrogen or al kyl; each Rl independently is hal o,

al kyl , hal oal kyl, heteroal oxy, nitro, al koxy,
15 cyano, -S(O, RC, -(QJ%R R Rd,

- SO2- NRCRd- N( RC- C( =0 - , Wherein s is
fromO to 2 and RC and Rd e peadently is
hydrogen or alkyl; Y is -(CR2ZR3 wherein nis 1 or 2
and R2 and R3 each independenf},y¥ i&sahydrogen or
alkyl, or X and Y together forfm an &l kenyl ene group;
WO 2004/ 080969 PCT/ EP2004/ 002340

5
(R8R90)< €>(CR6R7)q

Lo

R I
and pharmaceutically acceptable salts or prodrugs thereof,
wherein:
m is from 0 to 4;
p is from 1 to 3;
qis from 1 to 3;
ris from 1 to 3;
A is optionally substituted arylene or optionally substituted heteroarylene;
EisNor G
X is O, S, or ~CR*R’- wherein R* and R” each independently is hydrogen or alkyl;

each R' independently is halo, alkyl, haloalkyl, heteroalkyl, hydroxy, nitro, alkoxy,
cyano, —=S(0):R’, ~NRRY, ~C(=0)-NRRY, ~50,-NRR-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;

Y is —(CR?R®);— 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;
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R4, R5, R6, R7, R8, and RO each independently is
hydr ogen or al kyl; and R10 is hydrogen, alkyl,

waegkadeyd , aryl oxyal kyl, heteroaryl or heter oRYTER1004/002340

2. The conpound of claiml1, mhggeln said conmpound is

of the formula: NO 4 RS P AER6 R8 C8> R/ Rg 6
't p+ NoR

R4 %S EGRS% anﬁig%ﬁh%? e?)ae}rq,g a %%él orlEau@l-l ai m

1; Ais arylene or heteroarylene mhlch are optionally

substh 1 isthedraggn.tafierl sadelirluelosyalld) heterearyt pioaterokylyl.

cycl oal kyl, cycl oal kyl al kyl, het eroal kyl,

hydr oxy al'I"h)élco {11%1 of"cﬂﬁﬂh?l ﬁﬁgaldmﬁﬁﬁggéﬂ? 1R Mrmula:

am no, acyl am nono- al y am no am no,

hal oal kyl, io0 haI oal koxy, heteroal kyl, C(P (where R

i s hydrogen, alkyl, phenyl o 2348 @J kyl), -

(CR R")n- Cw?(v\/nere MRS —ah eger (from0O to 5, R

and R' are independently hydregen 94§$Ikyl, and Ris

hydr ogen, al kyl, cycl oal kyl, | kyl@l | cyl, phenyl

or phenylalkyl), or -(CR R")n- 'Rb' (where nis
an integer from0O to 5 R and R. i ndependent |y
hydrogen or al kyl, and Ra' and : e, khdependent | y

cycl oal kyl al kyl , phenyl or phenyR The
compound of cIa|n12 wher ei n sai d is of the

of each other, 15 hydrogen, al kﬁ ﬂ:/st al kyl ,
formul a: WO 2004/ 080969 PCT/ EP20 4/ O(D%34 -59 Y R N

whereinm, p, X, Y, E, R R% R} RY R, RS R7,R® R’ and R are as defined in

claim 1;

A is arylene 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”)-COOR (where n is an integer from 0 to 5, R’ and R” are independently
hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or
phenylalkyl), or -(CR’R” n—CONRa’Rb’ (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, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl.

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



110 R Ib wherein X, Y, AL E, R, RIO, mand n are as
defined in claiml1. 4. The conpound of claim 3,

wob@resee is 0 or -CH2-; 5 Y -(CH2)n wherei n PCT/BP04002340
2, or -X-Y-is -CH=CH; Ais phgnylene, i ndol yl ene, or

pyri m dinyl en optlonally subst Pt at ed by the
substituents according to claim?2; is N R is

hal ogen, al koxy; and 10 R10 i s~Tedrd ers al kyl,
aryl al kyl , aryl oxyal kyl , hrtefo or (heterocyclyl.
5. The conpound of claim4, wherein R 4&s chloro or
met hoxy; R10 is hydrogen, nethyl, 2N (4-®l uorophenyl)
-ethyl, 2-(4-methoxyphenyl)-ethyl, imdazolin-2-yl or

pyrimdin-2-yl; Ais 1, 3-phenyl ene optﬁonally

substituted by the substituents accordigng to claim 2.

15 6. The conpound of claimb5, whereifh AN s

hal ophenyl ene, hal oal kyl phenyl ene, | kyl phenyl ene,

al koxyphenyl ene or al kyl enedi oxypheny e. 7. The

conmpound of claim®6, wherein said conp?g@d is selected

fromthe group consisting of

1- (3-Pi perazin-1-yl - benzyl) 3, 4-di hydr o- 1FLqU|noI|n 2-

one;

1- (4W|bél?eﬁo§yY [%i; ger azine .nLdnalr %Sn%eﬁpfd %alg’ hydro 1Hq
ui nol i n-2-one; WD 2004/080969 PCT/ EP2004/ 002340 - 60
1-(34ChlEhgc@npbmﬁda&dmnﬂ&yﬂwbémzyl)-3,4-dihydro-lkbqu
i nol i n-2-one;

1-(3 bngxxj§ plpera2|n 1-yl -benzyl) -3, 4-di hydro-1Hq
ui nol'1 n-2-one;
6- Chl or 0- 1- (3-chl or o- 5- pi perazi n-1-yl - benzyl ) - 3, 4-di hy

5 dro- Xﬁ@bizhowhgreg:@pﬁelorz or -X-Y- is -CH=CH-;

1- (3- Cycl opent yl oxy- 5- pi per azi n- 1-yl - benzyl) - 3, 4- di hyd

r o- 1%‘ ifl gh én@ ifd8Rne,dr p 1m1d1ng1en olptlonally substituted by the
r oXy- 5- pi pérazi n- nzyl)

s@smleﬁntwﬁ@rdmtqamm,n 2-one; 1- (3
-Ethoxy plpera2|n- I

-yl - ﬂ , 4- di hydr o- 1H qui nol i n-2-one; 1-
[ 3- Met oxy 5 (4 nmet hyl pi perazin- |-yl)-benzyl]
- 3, 4-di hydro- 14 qui nol i n- 2- one;

1- ( 7RPisgielogensalkoxyy amgl 3- di hydr o- benzo [ 1, 4]
di oxi n-5-yl net hyl ) - 3, 4-di hydro-| H

10 R is hydrogen, alkyl, , 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.

15 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;

20 1-(4-Methoxy-3-piperazin-1-yl-benzyl)-3,4-dihydro-1H-quinolin-2-one;



10 quinolin-2-one; 1- (3 -Piperazin-

| -yl -5-trifuoronethyl -benzyl)-3, 4-di hydr o- 1H qui nol i n-
WQ2@1/880969 PCT/EP2004/002340

1- (2- Chl or o- 5- pi perazi n-1-yl - begzyl ) - 3, 4-di hydro- 1Hqu

i nol i n-2-one;

1- (3-1M6t®Mhroﬁs@1p§azazJ1071330&1@151@ qzm%%al% caélny&fn% Ahequ
hoxy

i nolin-2- one - hoxy- pi p
era2|n %% benz I -3, -d|h dro ui nol in-2- 15
one: 1-(3 thoxy—S plperazm 1-yl- benzyl) -3, 4 dlhy ro-1H-quinolin-2-one;

1- (2- Met hoxy- 3- pi perazi n-1-yl -benzyl) -3, 4-di hydro- 1H ¢

ui nolsi- Ohldrd@ng3-chloro-5-piperazin-1-yl-benzyl)-3,4- dihydro-1H-quinolin-2-one;
4 (3-Chl oro- 5- pi per azin-1-yl- enzyzr - et hoxy 4?—|— benz

1- (3]%%] o O%Zeh%iovrf “BEsEFy 1B enerb- b gdihderlhaninglin-2-one;
[ b] azepi n-2-one;

5 1- ( 31NBtHpkyxbspipatdal nyllbenkylpepziihydibH Hujuidlidi2 dnen
e; 20 1-(3- l\/bthoxy 5- .

§4 [% %%Fe hen— —)ﬁ—b(%%g J—].’s,élpchf) érozfl—? qulr}/o'h E %géyl
{4- [2 (4-Fl uorophenyl) et hyl ] - pi perazin- |-yl}
- 5- mét[B v ytheny§+ (- rhethyl piperavin-il i Rbenrsl] -314-dihydro- 1 H-quinolin-2-
Sé,[ -(4,5-Di hydro-1

i’m dazol - 2-yl) - pi perazi n-1-yl ]-5-net hoxybenzyl} -1H
25 qui nol i n-2-one; WD 2004/ 080969 PCT/ EP2004/ 002340
-61 1-( 7(P3peram{1~4l—ylf23-(d«ﬂhyﬁlrmﬂbkﬁrzcﬂ[Lé]d&b})lnéi—hlyﬂe}thyl) 3,4-dihydro-1H-
ﬂﬁn%ﬁn‘ zI - I -yl} -5-nethoxy-b enzyl)-8- nethoxy-1

Pz 2- one;  1- (3-

{4-[2-(4-Fluoro-phenoxy)-ethyl]-piperazin-1 -yl}
- 5- rTé{(thiyerh!ém-zlyﬂ)S—ﬂrﬁ-ﬁloﬁam]ethyidieinnym—xdnéihyénwlH—quinolin-Z-one;
8- Met hoxy- | -(3 -nethoxy-5 - {4-

2- } 1}, -
b 1O CHIGPELs BRI S by BRI BB dhingfinta-ape:
4, vvherelnX|s- -,Y|S-CH2-;A|S|ndonIeneor
pyr i hi(@iMgthpng-pitkrdzin-yybegzh) - aﬂeﬂlm&oﬂs’i-lqydrodlgehoné,o

9. The conpound of claim8, Ais 3,5-indolylene or

\ihgrg%étggl dmé%%%t&é%’ SEjger?ect S n%r gir? ? £ Wégro p{-quinolin-2-

15  em#si sting of:
1-(2- ChI or o- 6- pi perazi n-1-yl -pyrimdi n-4-yl methyl)-3, 4

O Vg Ao a2, S A ALl S TR Brone;

H qui noI i n-2-one.
4~(3-Chloro-5-piperazin-1-yl-benzyl)-7-methoxy-4H-benzo[1,4] oxazin-3-one;

10

1-(3-Piperazin-1-yl-benzyl)-1,3,4,5-tetrahydrobenzo[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)-ethyl]-piperazin-1-yl}-5-methoxybenzyl)-1H-

quinolin-2-one;

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

25 quinolin-2-one;



11. A process for producing a conmpound of formula Y

(R )m4 RS PA N (RRIQ/ \(CAWR7)g N 110 Ic
wob@resem p, r, g, X Y, A Rl, R4, R5, R6, RIVERBN4/002340

RO and R10 are as defined in clgim 1, conprising: 20

reacting a conmpound of the fornmula WO 2004/ 080969

PCT/ EBAC 34Q B Ao K3 . ihl2-one:
T SRR gy e 0 Ml i n
defined in claim1, Gis a |eaving grou

\ p, WwWth a
het erlo@ytd-i2c(4ahinar-pienyRetiid-ppbrazin byLS-mpethqgyrreyyl)-8-
) WS}_ ! f,_ b . whereinr, g, R6, R7, R8, R9 and
FE_SL a ehgsqugllé) [ 2eaé(?’n claim1. 12. A process for

produci ng a conpound of fornmula \ Y gRl )m
1-(3- {4-[2-(4-Fluoro-phenoxy)-ethyl]-piperazin-1-y1} -5-methoxy-benzyl)-1H-
5 quinolin-2-one; and

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

8.  The compound of claim 4, wherein X is -CHy-, Y is -CH,-; A is indolylene or
pyrimidinylen; R' is hydrogen and R' is hydrogen.

10 9.  The compound of claim 8, A is 3,5-indolylene or 4,6-pyrimidinylen.

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-ylmethyl)-3,4-dihydro-1H-quinolin-2-

one; and
15 1-(5-Piperazin-1-yl-1H-indol-3-ylmethyl)-3,4-dihydro-1H-quinolin-2-one.

11. A process for producing a compound of formula

@X\Y
R
o

4
st)\h)\?

R
AN
(RBRQC)r< /<CR6R7),,
N
Lo
R Ic

wherein m, p, 1, q, X, Y, A, RLRYE RS, RS R, RE, R® and R are as defined in claim

1, comprising:

20 reacting a compound of the formula



NO 4R 7P A (RBROC), ~(CR6Rr)g N 110 |Id wherein
m p, r, g, X, Y, A R, R4, R5, R6, R7, R8, R9 and
wWRI®4a8@6ms defined in claim 1, conprising: 1BCT/EP2004/002340
dehydrating the conpound of fo ul a WO 2004/ 080969
PCT/ EP2004/ 002340 -63 XI~I Y (RI)mMNO 4 R5 -A SOH
(R$ROC), \(CR6R7)g N ﬂOmMymng]p r, q, X Y, A
Rl, R4, R5, R6, R7, R$, RO 3 .o'éye as defined in
claim 1. 13. The conpound d or a
pharmaceutical ly acceptagkﬁ 5 accordi ng
to claim1, whenever prepared by a pr gess according
to claim1l or 12. 14. A phar é?Aﬁaf composi tion
conprising a therapeutically effectitye anDunt of at
| east one compound of fornmula I or a ph maceutical ly
acceptable salt thereof according to any one of claim

1 t owhQreinAGKXY UL RWRY dhdotPerOks ddfined RhaRARE et ﬂ@idlﬂg group,
acceptable carrier for the treatment of di seases.

15. Th oun of .for r a pharnaceutlcally
acce§@§5ﬁ53 8FF”€H%¥%&9PE%§EEW@1ng to claim1 for use
as nedi canment. 16. Use of one or nore conpound of
formula I or a pharmaceutical |y pacceptabl e
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5 wherein r, q, R®, R, R®, R’ and R' are as defined in claim 1.

12. A process for producing a compound of formula
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whereinm, p,1,q, X, Y, A, RL RY R RS, R7, RS, R® and RY are as defined in claim

1, comprising:

10 dehydrating the compound of formula
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salt thereof according to claim1 for the manufacture
of a nedicanent for the treatnent or prevention of a

wale@easwest ate that is alleviated by 5-HI6 agoPCEFEP2005002340

17. The use of claim 16, whereijgg_the disease state
conprises disorders of CNS. 18. The use of claim17,
wherein the di sease state i selgpted from psychoses,
schi zophreni a, manic depr ﬁéurologlca

tent on deficit
di sorder, Parkinson's di seasg”

di sorders, nenory di £ (
phic | ateral

sclerosis, Al zheiner's dlsease nd Huntington's
di sease. 20 19. The use of cl at wherein the
di sease state conprises disoreérs t he
gastrointestinal tract. 20. The iny %n is

her ei nbef ore descri bed. 8 9 (CR%?%

R'R
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wherein m, p, 1, q, X, Y, A, RY, R4 R, RS, R7, R%, R’ and R' are as defined in claim

13. The compound of formula I or a pharmaceutically acceptable salt thereof

according to claim 1, whenever prepared by a process according to claim 11 or 12.

14. A pharmaceutical composition 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.

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

gastrointestinal tract.

20. The invention is hereinbefore described.



