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1- BENZYL- 5- Pl PERAZI N-1 - YL- 3, 4
DI HYDRO- 1H QUI NAZOLI N- 2- ONE DERI VATI VES AND THE
WEREBBECDEVE 1H BENZO (1,2, 6) TH ADI AZI NE- 2. 2- DPCMERER05/000095
AND 1, 4- DI HYDRO- BENZO (D) (1, 3) OXAZI N 2- ONE
DERI VATI VES AS MODULATORS 10F THE 5- HYDROXYTRYPTAM NE
RECEPTOR (5 Hr) FOR THE TREATI\/ENT OF DI SEASES OF THE

1-BEN N TH
i i F?@E S %@F ggj N
OXAZ IE opuPAT Y¥>T R T%
(5- HT)% THE TREA] ﬁTBF D%rE é’ISF sn Y|Ss _
|s fromO to 3, q |s froml to 3, Z |s - (CRaRb)r- or
- S2- , whereinr is fromO to 2 and each of Ra and
RBislisvehNg pamgfbtAuxsﬁm&aqglmz@mn@iewmpo&nuésof«%r@mam
each Rl independently i s; hal o; al kyl ; hal oal kyl ;
het er oal kyl ; al koxy; c no; - S(O S RC; - O) -
NRcRd; - S2- NRcRd; - (Rc) C(=0 - Rd; or - C(=O
Rc: vvheres |serm each of Rc and Rd is
[ ndependent 'y hyéﬁ'%ﬁéh\ oy %Ff{;gll R2 is optionally
substituted aryl or opt3 onﬂsl i substituted het eroaryl ;
preferably R2 is aryl, gnd ngre preferably phenyl
optional |y substituteg
(R");

or a pharmaceutically acceptable salt, solvate or prodrug thereof,
wherein:

Yis CorS;

mis I when Yis Cand mis 2 when Y is S;

nislor2;

p is from O to 3;

q is from 1 to 3;

7 is —(CR*RP),~ or —80O,—, wherein r is from 0 to 2 and each of R* and RPis
independently hydrogen or alkyl;

X is CH or N;

each R' independently is: halo; alkyl; haloalkyl; heteroalkyl; alkoxy; cyano;
—$(0)~RS ~C(=0)-NRRE; —S0;-NRR%; ~N(R)~C(=0)-R% or ~C(=0) R’; where s is
from 0 to 2 and each of R and R? is independently hydrogen or alkyl;

R? is optionally substituted aryl or optionally substituted heteroaryl;

preferably R? is aryl, and more preferably phenyl optionally substituted by

one or more trifluoromethyl, halo, cyano, C,-Cs alkyl or C;-Cs alkoxy;

A is -NR®- or -O- wherein R is: hydrogen; alkyl, acyl, amidoalkyl,
hydroxyalkyl or alkoxyalkyl; preferably R? is hydrogen, alkyl or amidoalkyl;

each of R* and R’ is independently hydrogen or alkyl, or one of R* and R®
together with R? and the atoms therebetween may form a ring of 3 to 7 members that

optionally includes a nitrogen or oxygen heteroatom; and



10

15

20

25

30

one or nore trifluoronmethyl, halo, cyano, G -Cg al kyl

or @QC alkoxy; Ais -NR3- or -O wherein R3 is:
whyasogmss al kyl, acyl, am doal kyl, hydroxyal kpdT/BP2005/000095

al koxyal kyl ; preferably R3.ps hydrogen, alkyl or

am doal kyl; each of R4 and R5 is independently

hydr Og%ﬁdi)bf R, RYJRE, RY arl ' @f infeptideiby E}Qﬂégé'ﬂﬁir iyl oriSae of
ato herebetween forma ring 3.to 7.
anﬁ@% B ptafl@ R jtoms FR:{VTE’&Eéhe&’ R f"it%é’éﬁ n&f’rY form a ring of
3 to 7OM¥ABER eéerf(RataﬁHlN ALERE Withf thEBoniR 4o Whch ﬁ%%fwhtﬁmed ay

i ndep ndently hydr ogen r al or one, of
form g 5 &to e e A ORR ct;%stogethﬁmwgh onR@) Raprd Fand

the at@his% b@ﬁ’cm% ﬁﬁra@a@héd' rﬁﬁy Rfm3 ik of ﬂ%'m%@ﬁbeﬁf of R6
and R7 together. with the atonms to which they are

hed{%‘f?é‘amﬁﬁ ofrglaies £ FQmRPsHIons coptainipg Hhssompagndp pfthe
inven®bR0usd MRerBdf ﬁ)Pﬂﬁ: hﬂ} 8par¥fidofORELi &fm s ANPmBeh R G f ﬁfb@ara’uon
atons to which ey are attached nmay forma ring of
thereplo 7 nenbers. The invention also relates to
COIReEhAd mshﬁﬁﬂkﬁb@‘tiﬁnk '0?—%"9@% 8r &fodhﬁ%o

i nvention, use th for prepar at i on of

neurqt@aﬁsmnn shebrgimare madintest ﬂlmla@aw miber afiteqeptstr farmpilies
termépg 5QTD DY EFOXVITY BLATS r@H(TFB' kH& 583TA BREeQbn a hlgh

fory neurotransmtter in brain are nedi at ed

level @ih‘i biI@rre@ﬁpmmBNAom the beajn. ot hap é»mm stated teatbel 541 T meceptor
may éﬁ\}’% 12?]'? ﬁ‘ﬂd]{é'&gﬂl[o?%#?gﬁ t'r:éaﬁﬁ_é!t o? céiﬁpa’l né’ﬂfg gﬁé’:ﬁ GisoRR3€n

receptor brai n,

partiquiarh a1 Bleedlective ped StHIEG selelqtevedlgqmés h@@ém@ identifiehray a
poterﬁﬁhf tln%@éwﬁleﬁgyf RRinlcE §aﬁ8§f L#%mﬁ%%‘?&ﬂéinsﬁﬁ* ease,

i sorders artlcu ar ective an
Huntﬁzgths distase tanyisky), QM@ldmamntcehpm@tem psyckasen spilepsy,

I t
obseifL Ehbaen YRRt pldhd Al E IR Ih B ey
(enhaticementeof cagitiwe yentep) dsei disordensnfeedidg gisesdsromich as anorexia,

558 AL AR, JRISES| RN 8, Ut e
(ADHléhhaamémmdtﬁcdtfdiwgcti (D), withdrapa] frefedmgabyerieh 8§ cocaine,
ethanog %(iiclorgl ’e%lgg %Elgzeoﬁ%zgjgées, 9&1&%?)%%}71% ’%nd fbdiél) 'drglogc}]qu oc1ated with
splnahgtpmnnaand/(olr hyadlingoy dech as hydrocephalus. Such compounds are also

expected to be of use in the treatment of certain gastrointestinal (GI) disorders such as
functional bowel disorder. See for example, B.L. Roth et al., J. Pharmacol. Exp. Ther.,
1994, 268, pages 1403-14120, D. R. Sibley et al., Mol, Pharmacol., 1993, 43, 320-327, A.J.
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 and 5-HT2A modulators have been disclosed, there continues
to be a need for compounds that are useful for modulating the 5-HT6 receptor, the 5-
HT?2A receptor, or both.

The invention provides compounds of the formula I:
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(ADHD), attention deficit disorder (ADD), w thdrawal
fromdrug abuse such as cocai ne, ethanol, nicotine and
whensodivazepi nes, schi zophrenia, and al so di sOPAEEB2005/000095
associ ated with spinal traumm and/or head injury such
as hydrocephal us. Such conpounds are al so expected to
be of use in the treatmgnt of certain gastrointestinal
(d) disorders such as flunctional bowel disorder. See
for exanple, B.L.Roth Nal ., }. Pharmacol . Exp.
Ther., 1994, 268, @Xjex 140%x¥320, D. R Sibleyet al.,
Mol . Pharmacol ., 1993, , 320-327, AJ. Sleight et
al ., Neurotransm ssion, P99&R A1, 1-5, and A J.
Sl eight et al., Serotoni Fesear ch Alert, 1997,
2(3), 115-8. Wiile ggn 6 anpd 5- HT2A nodul ators
have been di scl osecf, t here~leontYques to be a need for
conpounds that are useful” forY} rm%tﬁ‘P)ati ng the 5-HT6
receptor, the 5- HT2A receptoy, or both. The invention
provi des conpounds of the R6rmul a l:RLO or a
phar maceutjcal ly acceptable salt, saqlvate or prodrug
or a phspeetuticaiiercesiiable sils selvage ospradrpg thereghen v is C and
wher@dg:S 2 when Yis S; nis 1 or 2, pis fromOto 3, qis
fromlto 3, Zis-(CRaR)r- or - S2- , whereinr is
fromoO ¥YésGoafd each of Ra and R is independently
hydrogep, i9f viHeli% is Carddm®h Whelly i&Ch R1 independently
i s: halo; alkyl;haloal kyl; heteroal kyl; alkoxy; cyano;
S(O - Rislagi=0) - NRcRd; - SO2- NRcRd; - N(Re)-
A=0 -pR%KoR0to3(=0 Rc; where s is

qis from 1 to 3;
Z is ~(CR®R®),~ or —SO,—, wherein r is from 0 to 2 and each of R* and RPis
independently hydrogen or alkyl;
XisCHorN;
each R' independently is: halo; alkyl; haloalkyl; heteroalkyl; alkoxy; cyanos
~5(0)-RS ~C(=0)-NRR% —~SO,-NRR%; -N(R)-C(=0)-R% or —C(=0) R’; where s is
from 0 to 2 and each of R° and R% is independently hydrogen or alkyl;
“R?is optionally substituted aryl or optionally substituted heteroaryl;

preferably R? is aryl, and more preferably phenyl optionally substituted by

one or more trifluoromethyl, halo, cyano, C;-Cg alkyl or C;-Cg alkoxy;

A is -NR’- or -O- wherein R? is: hydrogen; alkyl, acyl, amidoalkyl,
hydroxyalkyl or alkoxyalkyl; preferably R’ is hydrogen, alkyl or amidoalkyl;

each of R* and R’ is independently hydrogen or alkyl, or one of R* and R®
together with R® and the atoms therebetween may form a ring of 3 to 7 members that
optionally includes a nitrogen or oxygen heteroatom; and

each of R®, R7, R, R® and R'% is independently hydrogen or alkyl, or one of
R® and R together with R'® and the atoms to which they are attached may form a ring of
3 to 7 members, or of R® and R” together with the atoms to which they are attached may
form a ring of 3 to 7 members, or one of R® and R’ together with one of R® and R® and

the atoms to which they are attached may form a ring of 3 to 7 members.



fromO to 2 and each of Rc and R is independently

hydrogen or alkyl; R2 is optionally substituted aryl
w@roospsisahal | y substituted heteroaryl; preferabCERDOF/B00095

aryl, and nore preferably phenyl optionally

substituted by one or nore trifluoronethyl, halo,

CTH@mveIQl&l ﬁéckp’rbvﬂés Rethodls kpptepdidgsthe Bﬁﬁem@ﬂ'tlm@i
in R3.is: %hrogen al kyl , . acyl, oal

comlﬁ xy BF e meshads W‘PPrbﬁeelF‘éF’éFW @eﬁﬁﬁ/dﬁeﬁ@sa

compd,dﬁ;doﬂhegﬁ}n@;hal kyl; each of R4 and R5 is
I ndependent |y hydrogen or al kyI or one of R4 and R5
together with R3 and t hePat AR “t her ebet ween may form a
ring of 3 to 7 nmenbers ik gfat i onal |y includes a
ni trogen or oxygen Fgﬁ : om"Aand each of R6, R7, RS,
RO and R10 is inderSe de , hWogen or al kyl, or one
of R6 and R7 together w th RITQ zﬁ@)rthe atons to which
they are attached may fory 4iRlg of 3 to 7 menbers,
or of R6 and R7 togghhel th Rhe atons to which they
are attached nmay form 5 pg of 3 to 7 nenbers, or one
of R6 and R7 together with one of R8 and RO and the

5 wheratro¥isA, 10, RhRGIR'L, REYR "ang nap) meahiechreay défimethharein,ng of 3

to 7 \I}ﬁ-gb?’]rf? - AThe i nvig}ﬁfon al so provi des net hods
f or AP Y HE BFEFE PBREE conpounds. The
subj ect net hods may conpri in certain enbodi nents,
reacting a conpound of the ornula Br wherein Y, A

Rl, R4, R5, RI11, RR R/ r and s are as
defi ned herein, vvlth ﬁ%cllc am ne of the

fornmul a: R10 Nv RR<

wherein RS, R”, R®, R” and R are as defined herein,

to yield the compound of the formula (IV):

Jf}

(R1) 7\
b
Y.
N o),

R®
. (Rﬂ')s R® .
) IV.

The invention further provides compositions comprising, and uses of the

10

compounds of the invention for preparing medicaments.

The invention provides substituted quinolinone compounds, associated
compositions, methods for use as therapeutlc agents, and methods of preparatlon

15 thereof. In specific embodiments the invention prowdes plperazmyl- substituted

quinolinone compounds and associated pharmaceutical compositions, and methods for
using the same in the treatment of central nervous system (CNS) diseases and
gastrointestinal tract disorders.

All publications cited in this disclosure are incorporated herein by reference in their

20 entirety.
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wherein R, R7, R8, R and R10 are as defi ned herein,
to yield the conpound of the formula (1V): The
WO poosfsioen further provides conpositions conprPGI/EB2005/000095
and uses of the conpounds of-the invention for
preparing nmedi canents. The invention provides"

iﬂh’ﬂsisioﬁzhgr&ﬁke@tﬂtd@otﬂegoﬂ?viﬁg m@ﬁm@&ti ihraﬁls}@&;'b;tﬂ{c@@on, inctluding the

.conposi tions, .met ho or use a erapeuti c agents,

speciRAOR S SHUTasT S AEGETGRS ENER BUPY. 1TISiche Poted that, s used

in theaypleidtamin smdithe ap;]renaea tieting ﬂwdng,@ﬁarrfbﬁﬁg 82| > and “the”

. ugﬁlt i.t ut ed qui.nol.i none corrpi)un, s and associ at ed

mdu%h FRl defteptsiinless ssonteb st ladigtatrs ofwistor  usi ng t he
SATBNist! refils for LRIPIUNd Phat CRRARRb (HEIM PP SDHURNCEPSInd or
di seases and gastrointestinal tract disorders. Al

recepifsitfcations cited in this disclosure are incorporated

g Nmie¥nd tBE BH ¢ HehtlideR€r braRtHA8Lirisad Eg@ro_@irhsﬁ Wiy,
state?ﬁ.bhthefollovmngterrrs used in this plication,

consistifg Sl REROTsEIT Qgsh atrma hgvias Siows ongip/awelvg sarbon
atom$§!eTioNel LRYP rBfe¥saB aR&IGYSrolip oFHAL td28x BRHEH 2 (1.e.9%C; -

used in the specification and the appended cl ains, the
Coalkgh"h ijagplesoif gyt groups inglude it arg metlimnited tggimethyly eyl propyl,
isopré& B SEGR, EBliResA, RS RANp&H, Rl l&é&%ﬁ? d the like.
1SOPIOI?}{]erV\/i é[g. " Agoni st li|r;cgf%rs fo ai‘%oér{rcptgund t a%n & e

entieiraes maqas alingay satyrased dindentdrydeonspoamudisal ofeme o oix
carboRl d6ms ofh B%Jnchgﬁaﬁ 2l QiR WU RSk rboh Re@Eal %F g?%/@fg)?s%?garbon

saturat ed hydrocarbon noiety, “consisting so

atomg gigbanethiian ¢evisgen. adimethylethyleng, propihena &-methylpappdene,
A r alkyl" refers to an al kyl group
buwlgggﬁgw?ggg:ﬁgt}é%@bggn at omsmii . e, & allcyl™).
EAbepylene gheagiskJineayrunspryrited tivdlent kydroeareomadidal off tiedo six
. L .
oot boplh ¥y Rt BOBERS ASER Wt caron

atomg ege stenylend (1HE=CHk)s 2,2* dindefidetbényhersenpropehylemsar

. Ceal of o si
2 eSSl LR NS OEL RO, agal of one Lo six
htkosy anisens  ediatpdf the farhmde—OR, wheretsR fxom alkyl moiety as

defined herein. Examples of alkoxy moieties include, but are not limited to, methoxy,

ethoxy, isopropoxy, and the like.

“Antagonist” refers to a compound that diminishes or prevents the action of
another compound or receptor site.

“Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a
mono-, bi- or tricyclic aromatic ring. The aryl group can be optionally substituted as
defined herein. Examples of aryl moieties include, but are not limited to, phenyl,
naphthyl, naphthalenyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl,
benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,
benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl, ethylenedioxyphenyl, and
the like, including partially hydrogenated derivatives thereof.

“Arylene” means a divalent aryl radical wherein aryl is as defined herein. "Arylene"
includes, for example, ortho-, meta- and para- phenylene (1,2-phenylene, 1,3-phenylene
and 1,4-phenylene respectively), which may be optionally substituted as defined herein.

"Arylalkyl" and "Aralkyl", which may be used interchangeably, mean a radical
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atons, e.g., nethylene, ethylene,

2, 2-di et hyl et hyl ene, propyl ene, 2-nethyl propyl ene,
whoiogloer#e3 pentyl ene, and the |ike. "Al kenyl eneCT/RRENS000095

a linear unsaturated dival egt hydrocarbon radical of

two to six carbon atons or a branched saturated

AR vPkre RY HrQGRERGR st 4l RYO6 aﬁ By erdup =S id¥figel edin; e.g.,

t .. e.g.,, etheny]
benzyg p%ggylﬁ‘%yg%(étecﬁ)@%;%b%& —é)- pq:rg}z]eand the like are examples of

andﬂgﬂnethylpropenylene but enyl ene, pentenylene, and the
ke ) xy" means a noi ety of the fornul

- OR .. ..
\/\ﬁ@? @alhlemeénaﬁ safpraped q%ﬁb%ﬁ’f}l%mé@fq%é‘aﬂ%?fgmﬂo“ or bicyclic
rings. E@ﬁ?@ilﬁyﬁt & 0 &Wb@?ﬁlﬁ‘sttﬂuﬁéd Withl J#d@r nkite s%ﬁtt&‘iﬁs, wherein

het hox et hox i SO ro the lik
each suhslitgBIHP sidepprdenty bydr @il% g @%xﬂq%ﬂw H’g%o’lor >
mono%[l?fl’eﬁﬁxh% &a lﬁgltahf?ﬁ‘o Qﬁllé@i‘é’ﬂh@ﬁﬁsé ﬁb%ﬂ}} iRdickted.ERERMiples of

ans a nonoval ent y clic aronatl
CYCIOMII@@SH@GWIH@% Suj axeaes hgrted §o.syclaprapiib <y Qhutylowclopentyl

cycloltxé'}ély}: 362 1)1"&)}/) t!h‘é liké, gxgcéuc-l‘iﬁg Fﬂtiéil v BhQAPraf@Mebifatives thereof

titute i ned’ herei n. Exanpl es of
Such%ﬁrG)*FIOhOXeervLéECl(PB?@Ithan@ﬂtel e not linmted to, phenyl,

I g I
SRl PO A i

” is q;gldajdtyé fmqénhytem ani nodi phenyl , di phenyl sul fi dyI
dtl%@e?ﬁ%ké“hfe?ﬁ@% g&ﬁ@ﬂla a eg@ﬁélaéng%&lem one, two or three

benzo enzo urany enzo
hydrdgen ztqs ]aa:vylbeemmpmémthw subsj@ngﬁx@éqm@dgnﬂy selected from the

grou;ggcﬂé%ﬁhg %Fﬁﬁk yllkleI?ﬁ?iﬁf; | e% | OWT%_ en R%ﬁqﬁ@gérrfmdl dit ¥, with

enzono

the undmyuaadmgutbatybmpmt of egtaghmpet oﬁtf{ehetﬁmlwbﬁadgabamrpagh ¥

carbo aq{) Qlle?nd?*dgﬁl %ﬁé%g o, V\E}(]el et%fcloFlkffS ¥t ?}Q&m}l&ﬁﬁﬁ?  and R°

are 1ridepmd'entl‘y Af 9dch wﬁierlhmdltqulasa,cylf dk}’lewa}qgﬂ@l oo cychslkylafisiiand

When%n% P gﬂ ?%}1 exl ﬁfégccgyz' likgll;gpév%:ﬁﬂﬁcylahyg gﬁggﬁég%gs 1%?% R¢

is alkgly Q&:loalk}yl mcladkyiefﬂcyh alirve aqalammbAmy)haﬂkﬂhmugm ar dlalkylamlno

Repr?sgla‘ﬁabg%/ e)ﬁg\ﬁﬁ%gclggég%? ard3 n%Qll 1Lc t& tkag?cﬁ'@%t&hryé, Rznl 2 an
hydratyproml, %hychex;défhyﬂaﬂqm}mlﬂhylez g-d,lhydroxypropyl 1-
hydroxymethylethyl, 3-hydroxybutyl, 2,3-dihydroxybutyl, 2-hydroxy-1-methylpropyl, 2-
aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl, aminosulfonylmethyl,

aminosulfonylethyl, aminosulfonylpropyl, methylaminosulfonylmethyl,
methylaminosulfonylethyl, methylaminosulfonylpropyl, and the like.

“Heteroaryl” means a monocyclic or bicyclic monovalent radical of 5 to 12 ring
atoms having at least one aromatic ring containing one, two, or three ring heteroatoms
selected from N, O, or 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,
benzooxadiazolyl, benzothiazolyl, benzothiadiazolyl, benzopyranyl, indolyl, isoindolyl,
triazolyl, triazinyl, quinoxalinyl, purinyl, quinazolinyl, quinolizinyl, naphthyridinyl,
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benzyl, phenylethyl,

3-(3-chl orophenyl ) -2-nethyl pentyl, and the |ike are
we@spb®33 of aryl al kyl. "Cycl oal kyl" nmeans a SBCT/ER10§000095

car bocyclic noiety consistipg of nono- orbicyclic

rings. Cycloal kyl can optionally be substituted wth

pterldlﬁﬁ QibdBIyE a§éﬁa§§rll diaephil, 20R8MS] dhdde ks, qaaﬁath PRitiall
dently ydroxy, aIkyI, al koxy, halo oal kyl,

ep
hyd“&ﬁ?ﬂﬁggﬁ%%%%w fx#pf-no, or dial kyl am no, unl ess
RV I%né’%@érfs' LRV M S Sdr Itk dfeX B 65 Héferoaryl isas

cl oal noi eti es include, t are not
deﬁngci//}éqr@ﬁf oéﬂeroa@ylgp% oaRAe OFESP@ gpstjiutedasd egﬁg;bq:re
"Het&aﬁ&leﬂé!'nwhdesafm ekftfple] i8olylens Min'ﬁaui%%%' Ald the like.

unsaturaf ed _derivatives théreof 'such as cyclohexen
chhetemesn haley and ghelogeres Whl@b maydyecisedintgchinggr 1Y>rfé%ﬁ§ )

subst[fﬁérﬁtﬂhoﬁf chcB?o fb%fﬂd)' griodR - R, where R is alkylene
I S cycl’oal kyl as defined herein. "Heteroal kyl"

ﬁé&l@ﬂ@{ﬁ’ medoplalkyha defined bergist inriehiclh epephmarcisiragesrhas been
repla&e%ﬁ{ sa'iﬁycﬁ'%l %rg g%%&’%] el (E%Pect % 1§ fRleedh a

subst ] t uent tiy se romthe group

~CH£#nsi@1iG8ds @f-’f RS- R&Pﬁfﬁld—thgl@ nR (where n is
?E{ee'téfggygﬁ)[ag{xﬁ&r%garﬁs% s%)urat}éﬁ tr%ét‘ﬂﬁtr 1 o stt %ﬂg h'ﬁg a\t.c]?ﬁ‘is N,

ol'nt attachnent o rad
NH otrﬂﬂL nd therdseginigaing aipms Brm R emg/gipggen acyl

i Aoy
" EiterociP ARt Bk i Pltitl, EonBihe B o © three
rmgsoygorpatamg oo, m@cbn@tmrébmyheterndtmﬁnhwen §r0m angsn,

oxyg%% X sulut), 'I%le lﬁﬂeﬁoc%lgﬁ R@%FIE{/’ FQ [)Bﬁéfrféﬂg‘i‘t&ﬂt@eg %! a8ld herein.
Examples |o<6hbﬂcz;dcwljdyhorammo;ludc,wuamemt hnutedab,lqyp%rrdlmd, or

R R R G e e e A

1m1d@oh@adylopymdmﬂypymda;na’l ipyheudh;ayl,, oﬂa,zﬁlidﬁinbly togaophdiogly| |

| efh
morp%xogn lnﬁh y{sgfh yﬁhﬁ%&f?ég{n%?ﬂg H%]% 91’11nohn¥/l 130%11nohnyl
benzmmiarzobﬂ h&iadlaﬁelahdmyb berpzpthm@hdntyh%Bzdatdmlydhaﬂhgﬂhydroﬁlryl

tetrat R AISEMY 41@%*?%%%% rtet"né}’ oPEa ﬂgﬁ‘%‘?or%lf’ﬁ‘@flhw ,

thiamorpholinylsulfoxide, th1amorpholmylsulfone, dihydroquinolinyl,

dihydrisoquinolinyl, tetrahydroquinolinyl, tetrahydrisoquinolinyl, and the like, including
partially unsaturated derivatives thereof.
"Optionally 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, 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”)5-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-CONRaRb (where n is an integer from 0 to 5, R’ and R” are

independently hydrogen or alkyl, and R2 and RD are, independently of each other,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl.
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met hyl am nosul f onyl et hyl , met hyl am nosul f onyl propyl ,

and the like. "Heteroaryl" nmeans a nonocyclic or
whr@gde3zronoval ent radical of 5 to 12 ring at PGEEP2005/000095

havi ng at | east one aromatig.ring containing one, two,

or three ring heteroatons selected fromN, O or S,

tDea BB Mhebd e BAUFREHRGN Gnitl {dhveREonall ted with
under ? et hat ) h%nt achmentnm{g ¢ nally assoctated wi

oi_nt
it in syathetie argppicic FRISHIY - A0 FHRMEH gawpa f?igle PPH@I suppfifution

reactlhﬁtc@ﬁ@r%()}ﬁ Eiaﬁﬂ»l&%f ll’e%vﬂh%tg'r&ﬁﬁl ihflu@d Bt ddeWolHmA®d to, halogen,
defined herein. Exanpl eS “of heteroaryl noi eti e
ylfo i‘ﬁ%)l yl,

alkanpney ylsnessifendewy, sieh asimsthangseléonylonyestbans
thlon&éﬂ;)iag&& r}esuﬁ:(mg%{gl ﬁbkylok;s Qﬁéﬂﬂﬁé&hdﬁ& g@%b@ﬁﬂﬂlﬂd}doxy,

hi‘adi azo zi nyl i enyl enz |eny ,

ommmﬂmmbewwed breundm ISOBW}WW achlory- . theliks. di nyl |
m&ﬂa&wf sa%hdkey flpﬂ{aﬁi’rﬁ%&km Wl d Hfg@i’l TheskRaRE

i soqui nol i ny benzo enzot hi ophenyl ,
include hroeisinoplimitegito, agenist, ﬁnf@aqruﬁtyand BenKeck slzBned herein.

b?ﬂé%pyr anyﬁﬁﬁéﬂﬁgg’bﬁ{%&)&fﬂa%el Ybsea @&m&%&u&@a 27l Bk

I soi ndo triazol
circumstangé may buqluned@wabccmw andghat thy descejpting zrmhildf?y fnstances where

the e\Pelﬂlt BP Lﬁ%in[f%ilnce RERhL F&Y& inqjtaHXés’lﬁ R@ﬁé Sflt Hﬁés’qoq ar bazol yl ,

az azepi nyl, acridi nyl
i ﬁb$ﬁa@h suge’mtnsaﬂnmﬂldw&w ouditiine QYTdBﬁoan@lr |11vb§ﬁt10her eof .

r% L6086 TR NS B0y Bins s%mam'merrﬁgﬁ&é'the
: 5 it

rei neteroar IS as
conditides of targdctine bemgyibe:rfbpd urommyctmbbcnewuhemdadmg for

examgiae B%}%]gng %lﬁélﬁe ace 1&5119 %tﬂ}% %fu %éwecﬁmeﬁkﬁﬂfoﬁﬁm&’

ene,
chlordfoahm tneah;dienewhlcwgbmr dlqh&wromeﬂwebtchlgmthane, diethyl ether, ethyl

acetaJ( getcgnréagj%ﬁm%&%gl Ige%rlcefg teﬂﬁ%og léﬁﬁahpf B? ant)i g&?éfﬁpaggl, tert-
butamhé;‘ dmmehp,ymhm, and vie ldde. &hdese spetcrIﬁEé th;&dar@gelar}h Hw qobwents

used TR 1o Bl il R 908 o™

ﬁ‘@d}hfmarreu’atdﬂy lacdeptalple” meaﬁEﬁ')a,t wnixdh i beefibliik @repdnng a

phanlngg &? %ﬁgrx}po%&ogtt}b ?ﬁngen%ai ar%oeﬁ(_j ao{xr(‘c??n {}}%ﬁ Blo%gmally nor
otherwasenirtesienbld a1l iatlodes thetr whial 1saickgplta§)‘lefog rveﬂ.epnary as well as

b ) Heéerroc Cléllfu nmeans a nonoval ent saturated noiety,
UM ?gﬁcﬁﬁm 6ne to three

“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 addition salts formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and
the like; or formed with organic acids such as acetic acid,
benzenesulfonic acid, benzoic, camphorsulfonic acid, citric acid,
~ ethanesulfonic acid, fumaric acid, glucoheptonic acid, gluconic
acid, glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-
hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid,
malonic acid, mandelic acid, methanesulfonic acid, muconic acid,
2-naphthalenesulfonic acid, propionic acid, salicylic acid, succinic
acid, tartaric acid, p-toluenesulfonic acid, trimethylacetic acid,
and the like; or
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rings, incorporating one, two, or three or four

het eroat ons (chosen from nitrogen, oxygen or sulfur).
wab@sletes ocycl yl ring may be optionally substPCT/ERIOXB00095

defi ned herein. Exanpl es ofgheterocyclyl noieties

i nclude, but are not limted to, piperidinyl,

pi per azdaiy Eomféamhraﬁraaﬂmlly otorR BRI YA the@éi'érﬁkbﬁlﬂpﬁﬁhd

pyrazol i dinyl, imdazoli dazol i di

pyridinyl, f* eaggpﬁgfedkpyyarmﬁﬁag}rqug 6’9(5@6“‘ Ftﬁf‘%y?na an

i soxazol i di nédkalnfé‘%ﬁﬁh @b, 0¥ an alddhRag] fodi SWdoordinates with an
i sot hi azolidinyl, qulnuclldlnyl qU|noi|n

i soqui nol i ny‘Prga’E)‘éﬁ’f iAreaYePase. Aqspiahi eé’Z%ﬂn)’/‘F ﬁ"t‘fFWFIUde

benzot hi azol didimyblantes)28az61a%lihel Imﬂethﬂgmyﬂﬁﬁ%ur yl,
tetrahydrofuryl, di hydrop ranyl , tetrahydropyranyl,

t hi anor phol |ﬁ3¢ﬂlanpmﬁﬁrtﬁ?m?¢1ﬁwlém rpgtledike. Acceptable

t hi amor phol i myleuidR& mQhHé/QhﬁﬁHhxﬁq{yH%de, calcium hydroxide,
di hydri soqui nolinyl, tetrahydroqui nol'i nyl

et 1 ahydr i soBRIRSBIT hyfoxidieceadienticribonsiersail seslivg hydroxide.
pﬂgetsl%@feﬁédg)%ﬁﬁweﬂﬁ gqgé'egv id MBS ateRE £0F f%rngatﬂ&ﬁ akdti

when us assocl ation wt

acid, hydspichlosic ac@h@]@urlc acish argphaniestlfonie eqidrmoaeiglacid, phosphonc
acid, lﬂﬁrta[@{coﬁfdy k H@az?& soﬁﬁtn? rp%@e)ﬁglhﬁle cﬂ%%% rﬁ’:n i Y. nesmm

aryl ene eny I"ene ter oary et er oar ene
olt shastlé b@ gydmﬂoomhaic |rsfempt:¢8cm ahpymanghteally geespitable salts

1nclu'd9 g@{? Hft o% féf\fntl@ 8Rf§te§ bst&% el‘cf&'}?ﬁst dgltog/??rgh?) as defined

y one or nts s
herelal wfithe Sary@a@éhd@ltloneglbl oal kyl al kyl , heteroal kyl ,

J | {9
%%%ﬂ? C%}Y) drug’aln?d m}ﬂbhf %i%ﬂg% yr%?{sgc}(%'terr@f&%@bly herein,
refer fia hupédoypquritkiviniah kadsages ameqcam phteyt drug@mr@mw forpuils] in
v D4 g2 S 0, PSR . LG
compmmdl of deypewle & atel prepareid by erodifyingldoglor mamd fumctional group(s)
reser% %{ 81%%?{?%%;155 Iof fo?}ﬁ?%gﬁlﬁﬁ;ﬁch a Bgé’ 11(1 Vﬁf@é%&ﬂ%‘%%%
cleav‘edl fregeo td redmseﬁ:ht patent BmpowhdR?' Pradeugs mtmkétpinmbmpduylds of
form aqr ?ﬁg%rhy r d%flbanenan%g 8%%11?&995%1% %I 1& gl%%% gk #é{rrg&la Lis
boncteﬂctd) eay gay)hpltkgt Imzqftmrt&éavert 1rp\hecm;d Rgmelraté ﬂed'veerigrdgoxyh pinino,
th Wi, t ..
or sl BT b NirteRT e e R (Rl Ao umied o,
esters (egg., acatateafarmaty, agd benrodiesizlizatixad), earbmaetes $eipsSNIN-ut i on
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
functional groups in compounds of Formula I, and the like, see Bundegaard, H. “Design
of Prodrugs” p1-92, Elesevier, New York-Oxford (1985), and the like.

“Protective group” or “protecting group” means the group which selectively blocks
one reactive site in a multifunctional compound such that a chemical reaction can be
carried out selectively at another unprotected reactive site in the meaning conventionally
associated with it in synthetic chemistry. Certain processes of this invention rely upon
the protective groups to block reactive nitrogen and/or oxygen atoms present in the
reactants. For example, the terms “amino-protecting group” and “nitrogen protecting
group” are used interchangeably herein and refer to those organic groups intended to

protect the nitrogen atom against undesirable reactions during synthetic procedures.
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reacti on conditions. Exanples of I|eaving groups

i nclude, but are not |imted to, hal ogen, al kane- or
w@eeosmem3iil f onyl oxy, such as net hanesul f onyl oXRCT/EP2005/000095

et hanesul f onyl oxy, thionmethy), benzenesul fonyl oxy,

tosyl oxy, and thienyl oxy, dihal ophosphi noyl oxy,

n@mrf ﬁﬂ:?dgeﬁ 5&2@&@ %bapls ipenay| nx re ﬂ&@ﬁﬁx@d@ycbpmﬂ,uoroacetyl

ot Bk o e et e il

methbﬁﬁdeﬂ@ke@xy*a%oamepnﬁtrobéﬂ%ylbﬁftat&nya@&@b&toxyadibaﬂ;@ QBOT), and
the I'i ke, as” defi ned. herei Opt i on

the hﬁ% pEhestisanin theasavil kaew fiw te &Eg@a Géﬁ?‘l‘li/f%a é@ecqafeo%fdemoval

and f8Y@RLbMty & JvﬁHH&ﬁc@ﬂfé%llBiMnQ%acﬁ&%d not occur, and that
the description includes_instances where the event, or

e
coPlatest maens obent addiven fosms Shatcentam g projghigapgisic or non

stomlﬁ@ﬁretrugrﬁ&ﬁﬁ@ 0?&@&&& SBAE SorAPYurtls HRAS £ ten@ORG th 1B 2 fixed
tom_ or indication. "Inert organic_solvent" or

moler fatierat selseniempleculesinghe Farsaling eplid state; thip formmiess? Sal¥se. If
the s@PAREd WwaRstHRfsolhe faﬁaé‘& 9 Iyéleaw WhEE $6¢ dohRet isRicohol, the

conjunction therewt I nchudi ng for exanple, benzene,
solvatedformaeis an@dgabalate. i Hgiraf(e&gxfegﬁyge%lpmﬂ)gr@ombmauon of one or more
moleuﬂ% &t' Vﬁ%&lj%ltlfl BhLEBF L @mbs%ﬂlc@sr APHiER tHERFAM r%ﬁﬁlsq{glrﬁélbaﬁar

or onet hane, di chl oroet hane, diethyl ether,

state gt H;ﬂD sick rambinagionheing abledo Ayim entgr miee kidsateret hanol |

e >, |

CIBREL 105 Q000 LR IRAE st S84 DL PR o
the nesgnrnelia glass indudiogbarinet kimited fo humans;est hwnan Blrlrrlatﬁé such as
chmﬁ%%%?gn%lge% zﬂeg ?ncgfcng)élkgﬁ{?tea%? E&é%%rﬁnhals such as Cﬁttle, horses,
sheep gedts| andrswines damiestir aamphla swehcasrablitsl d@gsnm‘sctaﬁ, shorateny

-t 0

ammaﬁ 11931{1](%5?%&/@%9@1? h ﬁ Rk 51dag§xﬂré33§e% dalﬁﬁ' %?g%ﬁ?ﬁséws of

W se undeslr I e an
non- amuepﬂahichl&eobuuﬁee ol lmartgd s bixds, Ianéshdnldfea fThe term “subject”

does%P?ééB%?eeé‘éérﬁghaP%e or ngar maceut i caly acceptable salts"

ts that are pharmaceutically
aﬁ&empabtleﬂyaﬁedsrh ianeunhemedns anamburti af a pospewsd that when

admlggﬁﬁ L fjo i}%& a?e[%lélﬁg 2d %‘é 'g?ﬂa{e),/ 1s%t1ff{c§1e%t PRLAIY such treatment

for the dlsease state. The ‘therapeutically effective amount” will vary depending on the

compound, disease state being treated, the severity or the disease treated, the age and
relative health of the subject, the route and form of administration, the judgment of the
attending medical or veterinary practitioner, and other factors.

The terms “those defined above” and “those defined herein” when referring to a
variable incorporates by reference the broad definition of the variable as well as preferred,
more preferred and most preferred definitions, if any.

“Treating” or “treatment” of a disease state includes:

(i) preventing the disease state, i.e. causing the clinical symptoms of
the disease state not to develop in a subject that may be exposed to
or predisposed to the disease state, but does not yet experience or
display symptoms of the disease state.

(ii) inhibiting the disease state, i.e., arresting the development of the
disease state or its clinical symptoms, or

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

regression of the disease state or its clinical symptoms.
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acid addition salts fornmed with inorganic acids such
as hydrochloric acid, hydrobromc acid, sulfuric acid,
wmRaosioe79axi d, phosphoric acid, and the |ike; oPCT/@PI008000095
w th organic acids such as jcetic acid,
benzenesul foni ¢ acid, benzoic, canphorsulfonic acid,
GiHeltérens@hedin St h@diﬁ&tﬂnfge BhE “@@aﬂ) > WHER L ERrragd 1.2 chemical
gl ucohept goni c”aci d, gl uconic aci § I utam c acid,
reactign yRaeEns adding gr rqapy@g @\9@, ﬁgmﬁeég%s; @n dey appropriate conditions to
prod&&%@ﬁmﬁt@%ﬁfw B d6siRE Ip%ddc@ CltisRo@aibd ’apﬁﬁkﬂtéa tBet the

malic acid onic acid, nmandelic acid
reactiga trusheriodRessithe sdiatedandée the desiigd product may not necessarily

result2d1 gghhﬁ{ ﬁl@%éﬁlbfh%ioﬁ ACNE reaBERPWARKGY@E ifltially added, i.e., there

sal i licacid, succinic acid, tartaric acid,
may by qust Qenersinfeompdiates Michiare podgtchiodbr mixrewhichalimately
leads lt%ﬁfe folthd éftEQfﬂHé&té’éf‘ﬁ-ﬁl/&%@% oGl éms&&&n present in
ar ent conpoun Ither 1Is rep ed a net al |on
&l@mlcaéntrattumswhwnéﬁreirowere@ﬁemlr%wmlsé FERSIpIA.2. @y Open

i EUEL P RS At . 00 g
1ndmdweﬂham@*mwn0ﬁahﬂéﬁ%ﬁnolanlne N- et hyl gl ucani ne,

.he Iike.

cﬁggp{&&%é%&aegsam h?g?@gg?@@g gl um num hydr oxi de,
cal ci um hydroxi de, potassi um hydroxi de, sodi um

car bonat e and sodlun1hyd&OX|de The preferred

phar maceut i caly a? ,abP& bts are the salts forned
fromacetic acid, 11’1@ Fm:m/ c)q acid, sulphuric acid,
met hanesul foni c acid, ndfeig &id, phosphori c acid,
tartaric acid, citric acjd, ‘odiunl pot assi um
cal cium zinc, and mag fm 74 shoul d be under st ood
that all references(Rto phaylmaceyt i caly accept abl e
salts include solvent addition foeis (sol vates) or
crystal forns (polynorphs) ag defined herein, of the
sane acid addition salt. R I;

or a pharmaceutically acceptable salt, solvate or prodrug thereof,
wherein:

YisCorS;

mislwhenYisCand mis2whenYis S;

n is 1 or 2; preferably nis 1;

p is from O to 3;

q is from 1 to 3; preferably q is 2

Z is =(CR*R?),~ or —=SO,—, where r is from 0 to 2 and each of R* and R® is
independently hydrogen or alkyl; preferably Z is (CR*R®),~ r is 1, and R® and R® are
hydrogen;
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The ternms "pro-drug” and "prodrug”, which nmay be used
i nt erchangeably herein, refer to any conpound which

WO 2006@6™33 an active parent drug according to fPRCTEPZ0$/000095
in vivo when such prodrug i@ -.admnistered to a
manmal i an subj ect. Prodrugs of a conpound of formula I
are preparngdoby;nodi fying one or nore functional

2 ey sl R ECHderE PR el B el Acyano

~S(O3.0RY, EC@%F—NMdP@CEDNRq@‘hDW~C@F®}iRGQ& JCL'(GJOMI-‘ where s is
ounds _of forgu wherein a hydroxy

from §iip p rpdegsh o dp l%néewﬁ@éewév "pretsatlngach &'
is indE%;@@ﬁﬂ,@ﬁQgW@} allkBYy;be cl eaved i n Vi vo to regener ate
t'’he h

yd , amno, or sulfhydryl
r espectRigpgto }éﬁ*f!hsél@lt@i ang} Qrmmmaﬂshmm@tecgmtewl
not |Ii f
hre liépabgyplﬁ 3 £ ah Sd)(n?org gr%f@ﬁﬁfy?h% gl {RLBy substituted by

andben i'va

N, Ndi mmwrmommﬁm@omﬂ)yl,dfaldaym%{k | orai- Cgalke}g}s

N acot o RBveor T P BalR’ i ogE WAL amldiallon,
hydrzﬁﬁk?n?ﬂqggy%?‘.gfeggﬁgg35&55@;;;;212%;13amh%)aﬂﬂ’ét al s
ach a i T 4 & T %’Eﬁi f R*and R’

groups [N co sée
toget]ﬁhrrvd&gﬁ%mtﬂ, thlelatdtﬁ}s&legaben\feeﬁ’nmwfmgs 4 ripig-c§3,to 7 members that

optionﬁ} zlgl\é ll?i g al\kﬁal\{\éog 1 OF %Iggn get[@bg?sr?l sar@Nd 1 he i ke.

rveTgr protecting group" means the
group whatlebfR% IRécR j Rehgcbkﬂamdqvmdemachydtegm arealkyh, ax one of

R T4 LSO (SRR UG IR B RIS AR BRRL B o
3 to 7rmambensporsi ftRE and RY h@eﬂm m\nﬂnghe otonertbivdrich they asesa:ctaichedenhay
ith it .i het h

om0 452 TSRS R TAC K BB B RGERC B e
the atohtak whtdcthey eremtﬁatlmﬁenaﬁfw{rm rinxyffetodt membprsesent i n

BB 8 R IR: L grate P oEITSy b B gcificelly of
the fa@a@lpll: ar e used i nterchangeably herein and refer to

those organic groyps intended to protect the nitrogen

at om agai nst undé&s rabl s eactions during synthetic
procedures. Exenpla|N ogen protecting groups

i ncl ude, but are n t R%d to, trifluoroacetyl,
acet ani do, benz{ be | gxycar bonyl
(carbobenzyl oxy, H , ybenzyl oxycar bonyl ,
"A
(R |
Y.
T/ ),
Z
R2 s

wherein X, Y, Z, A, R, RE R R, RO, R, RE, R, RY, m, n, and p are as defined herein.
In many embodiments of formula I and formula II, n may be 1. In such
embodiments Z may be -(CR*R®),—, and R* and R in such embodiments are. preferably
hydrogen. In many embodiments of formula I and formula II, X is N and q is 2 and, in
certain instances, r is 1.
In many embodiments of formula I and formula II, X is joined to the 5-position of

the quinazolinone ring system.
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p- ni trobenzyl oxycar bonyl, tert-butoxycarbonyl (BCC),

and the like. The artisan in the art will know how to
webws®e7933 group for the ease of removal and f oPCT/ER2005/000095

ab| lity to wi t hstand the fo{dowi ng reactions.

"Sol vat es"” nmeans solvent addition fornms that contain

%ltd%ﬁt&ltrﬁén%&ﬁin@ﬂi@ lof Fdinfilla DAY ﬁ&?lhﬁgll aRrg} ?p&%rﬁﬂ;a b ssic@bd
sol ven conpou ave a e ency (0] a

pheny} %é%PtW@PJSf n‘fbé'%lﬁuéedo‘Fan‘gtWEeBTedee% iR éud gmbegitents include
phen?lr Yfﬂa%ﬂﬂeﬁﬁ §%|alo§h§ﬂﬂt@halbﬁh§1yf Q[@aﬁgp}%nﬂ:’ b\ §Hehy1 4-

he sol'vent is water the solvate orned i s a
oghenyl

cyanqpheryh Ranetbpyahenyls-mathprgphenyhd- wmoa%hefrw}
2,4- dﬁka@&fk}@nﬁ £5- dﬂi@lbﬁl&é‘ﬁd Qf@dﬁﬁfo@ﬁ&n@,&é mﬁlwﬂehﬂag son of

re mol ecu

dlhalgnbw&r?c@gthﬂphwleﬁr@qﬁbylmhwl aflét?-a?l Aigngthy- 3{1%1‘5@%}’6#%
benzéﬁl%{{gyl ARH&L5h eaUFHkIS B@&%&h&&ﬁlﬁo@& oﬁéﬂﬂsrd ano‘i’lﬁé?‘ one

ydr at e. mammal s and

embqﬁemeaﬁrﬁrraw basierarwy] Mmﬂ‘aﬁl}bsﬁé‘#ﬁ@by efe ehEOHamMal i a
tnﬂuS{-(ﬁﬁét eygqla}{ﬂlc e g g&z 184 €S humans; non- hunan

such zees an her apes and nnnkey

slpe@rtém emlmchmmsméf@rrsd@hara%f%mdal 18, p @rosdsandddehalo, alky.
bl S TS A Sty
rnet}@uy}h as r ats, mce, and gui nea pigs; and the Iike.

toagggdar ds {3{3 ﬁ%q‘?(ﬁtlﬁﬂé IF%A&JE)??% Ligu%fse dllolegutﬁg?
embcztbm@n‘es le apdrR iaceiredrogage RSmayeydrogendn ap@mh@dlmnt& orR’
may G R B o R R P e By ERE 2 ol soabe

shuateetgm enlsmlmentsexﬁ fornuile} ératformulaﬂlm saﬂafe nt for the
27. 18k ?r?aa}ﬁ %m%%ghﬁentér Qﬁor&ﬁl‘%ﬁ%ﬂﬁ%ﬁﬁﬁ' 'Hy Y‘%ﬁ E‘%%H'r%{ aitmik{%ch
embdzﬁmgtstﬁzeaa;ebh oﬁthﬁalisemumyedqrhehyﬂeordlpaemibf stunbstattr&d ;naphthyl.
prr 8 18 L LR LTI O U Sl 6 01
halolﬂieh(?h dl-d‘y@ndﬁkéh?laii -c@anophkeyl) @ayaymphagﬂ | 2-inetiexxypleengl, 3-
G T S CR T NI
dihalophenyl, 2,6-dihalophenyl, 3,4-dihalophenyl, 3,5-dihalophenyl, 2-methylphenyl, 3-
methylphenyl, and 2,2-dimethyl-2,3-dihydro-benzofuranyl, wherein each halo is
independently fluoro or chloro. In embodiments where Y is Cand mis 1 p maybe QO or 1
while R' is halo, alkyl, haloalkyl or alkoxy. In such embodiments R* and R> may be
hydrogen. In many embodiments where Y is C and m is 1, A is -NR’-, and R® may be
hydrogen, or R? may be alkyl. In such embodiments R®, R’, R® and R are preferably
hydrogen.

In certain embodiments of formula I and formula IT, Y is S and mis 2. In such
embodiments A is -O-, while in other embodiments A is -NR>-. R may, in such
embodiments, be optionally substituted phenyl or optionally substituted naphthyl.
Preferred R? include phenyl, 2-halophenyl, 3-halophenyl, 4-halophenyl, 2-cyanophenyl,
3-cyanophenyl, 4-cyanophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl,
2,3-dihalophenyl, 2,4-dihalophenyl, 2,5-dihalophenyl, 2,6-dihalophenyl, 3,4-
dihalophenyl, 3,5-dihalophenyl, 2-methylphenyl, 3-methylphenyl, or 2,2-dimethyl-2,3-

dihydro-benzofuranyl, wherein each halo is independently fluoro or chloro.
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15

vari abl e i ncorporates by reference the broad
definition of the variable as well as preferred, nore
w@e@besm9esl and nost preferred definitions, if BOEEP2005/000095

"Treating" or "treatnment"” of4.a di sease state includes:

(i) preventing the disease state, i.e. causing the

ghieﬁilﬁﬂ%méﬂtﬁ’ﬁt ffﬁﬂiﬁu&fl dridefotth6 RIS grhtalteat B Shat igl 2 pardiey & 4t1>m3~ p
. i.n ubj ec at may he. expose or _predisposed.£0 . s
i prefifablH D SR Ao G bR e Balbp e Se Mo o tn BB ET BT K 27 R
may 66 Byirayens WPRO® 204 RE hry diss @235 dedgeh €R® {d dond dhibddlitnene

t%@wglseas .State, i.e.,. angﬁglnggtﬂgxdevelopnent of
may by dpg@a¥bils i Benymbedimentslt By &ytloms, or (iii)

el ce¥inehBJiemeth s ahe @bﬁ&@ksmﬁoun@s maf BélfloRgspceifieallyadithe

or pernmanent regression of the disease state or its
formylaiIH; ¢ a synptons. The terns "treating", "contacting"

and "reacting" @n referring to a chem cal reaction

means addi ng or miXing R or nore reagents under

appropriate conditil t o goroduce the indicated and/ or

t he desired proguc . 1ydhoul d pe appreci ated that the

reacti on which progg t hert nfi cat ed and/ or the

desired product Y% necegsarily result directly

fromthe conbinatign W~ reagents which were

initially added,($.e., e may, be one or nore

i nternedi at es whi ch ar e~prod ‘-dii@)the m Xt ure which

ultimately leads to the for i gg of "t he indicated
Chemi cal structures shown
herei n were preparBt)ts | SI &'version 2.2. Any open
val ency appearing on a~cagbon, oxygengQr nitrogen atom
in the structures herein indicates tthpresence of a

wherBdrogen. The invention provides conpounds of the

ormula I: f .(CR6R7), q
sis from 0 to 4;

each R"! independently is alkyl, alkoxy, halo, cyano or haloalkyl; and
X, Y, A, RLRL RE RS RG, R, RE, RO, R RY, R, m, n, p and r are as defined

S0

herein.

In embodiments of formula III wherein X is N and is attached at the 5-position of
the quinazolinone ring system, the subject compounds may be represented by the
formula IV:

wherein Y, A, RL, R%L R R, RS, R, RE RO, RO, R R: R, my, m, p, T and s are as defined

herein.
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or a pharmaceutical ™ acceptable salt, solvate or
prodrug thereof, wherein: Yis Cor S mis 1 when Y

WO 2008061983 Mis 2 when Y is S, nis 1 or 2; prePEr/apiogs/ono9s
isl pisfromOto 3; gigssfroml to 3; preferably g
iIs2Zis - (CRaRb)r- or - SO2- , wherer is fromO to
Anamdneatbodindnes difeknilla [13 ahd dapandenitd mappell Ogﬁfhcﬁr

emb%cha‘?énbs r eﬁiﬁi}’a b%éféﬁxs@g htsﬁos‘fnRﬁn r@%fwmaoc}lweeﬁéﬁ frapyly 1L

and ﬂo&nuthal'\p r is9. KAl hariedngtd divkats BEERHRA KV had RrkekIV, R* and R’
ano; - S(O S ;- (=0 - NRcRd; - SO2- NRcRd; -
areh Wé?n C(=0 - Rd; or - C(=O Rc; where s is fromO to
zlnad'égt &b &dindRatsdFdornslls B hﬁ@ﬁﬂﬁrﬁﬂﬁw ls¥s @MCUI% end Ri’l 1s

al k preferably eac depen ently h k
halo,glky; |h@g:;@},ky poalkeXyg F}{rprgﬁgilﬂ P+ lorgs mie y ?&ﬂuoron%/ethyl

Orm@m)kgnal |y substituted heteroaryl; pref erabl y R is
yl; and nore preferabl yg?hen¥ optionally 1.
slywnatrmr@bocbweaﬁ@ sormupe Bl end fargstlahbtriy 0 or dgand R is halo,
alkyl SHABAKyl O atloxR! Kdekertly R {541k K Qhloro Akt L ol orBethyl,
Y\i% rein Fr{3 I st hyderrogen IkyI, ag?/’l a%uolﬁz POTPIERy
or mpipgpxyal kyl or al koxyal kyl ; preferably R3 is hydrogen

af Kt erﬁ’ﬂbcﬂﬂﬁhgsydf forg Al II@fanBﬁ)r?rﬂﬂa o A ﬁ -NR?-. In such

i ndependent | ogen or, a or one of R4 _and R5
em @@g@wﬁelk zmdt mhﬁdregferhél atx@f%‘/cirﬁ&qnéeétlvle@n bedignentsy o1 R’
mayueg PfIn?hlcjl ehf RE et Rbg’ﬁdﬁﬂi’lje df Jll"des a

gen

gen or ox het er’'oaf om_and R6, R7, RS,

I@l @mwrmmbﬁétmeme;fé@mﬂ@ [ apg éqragdml\érA ¥§I Qyd, or one
; L &@taﬁpgmgg gptd'f%r ik b B1Q f&ﬁqﬂ% he ket id¥) mhome

ey are a ormarln
such embodiments A is ~O- Whlle in other embodlments Ais -NR3-. The variable s is 0,

1 or 2 in many such embodiments, and R*" is halo, alkyl, haloalkyl or alkoxy. Preferably

R is fluoro, chloro, methyl, trifluoromethyl or methoxy.

In embodiments of formula formula I1I and formula IV where Yis S, mis 2, and A
is -NR>-, p is preferably 0 or 1, and R' is halo, methyl or methoxy. In such embodiments,
R* and R® may be hydrogen. R%, R’, R® and R’ may also be hydrogen. R’ in some
embodiments may be hydrogen, while in other embodiments R> may be alkyl. In such
embodiments s is preferably 0, 1 or 2, and R' is halo, alkyl, haloalkyl or alkoxy.
Preferably R is fluoro, chloro, methyl, trifluoromethyl or methoxy.

In certain embodiments, the subject compounds may be more specifically of the

formula V:

10
|
rRA N R’
Rsi }Rs
N
(RY; /J%

(R1‘l)s
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3 to 7 menbers, or of R6 and R7 together with the
atons to which they are attached may forma ring of 3

wo 0003/06mBdHer s, or one of R6 and R7 together w PET/BP®ODH00095
R8 and RO and the atons ta Mhich they are attached may
forma ring of 3 to 7 nenbers. The conpounds of

wherdif er’n&tzaRP Hmw RNREEt RN paAlg %Jrfsrueﬁne@ﬁem e
speci fically of fheforrruall Ie
In centgin epbpodmmentrgf formpla YR is fag o @nd ﬂﬁ @algé or

x? e?f&&%l?@efs @l‘uol'(p CHBEW xﬁémﬁdirﬁﬁf&&n% f & rﬁyﬂh%xﬂf an d

ormul a In such enbodlnents
(CrReRER rembodzam@lntszaf ﬁmuho imis Qe aadidods halet aslkyl haloalkyl or

alkox@ Prdf r@lgl?rRak?é # &Xd&ﬁ meﬂ'@l 'Fﬁﬁrl' tﬁ &@nﬁ@%ﬂ)‘lsoroxfnethoxy

or mu and or mu I's 2 and, in
darcerigin embodiments of fOIIT%ﬂalV R r@nd% W@hﬁb@g@erﬁ gngf hydrogen

in suv.gxoé'rﬂwd%mlenéngr RO% . T8 cérbaih @iiBBHirh&htl RBmay be acetamldyl.

the U|na Hlnone ring systemln’certain

In mmytf@dmdemests&é RoRirandR ararlmrdmcnul all, Ris
o AL LAY, BOSOA B APHL ORIty f el

VL i ncl ude phenyl, 2-hal ophenyl, 3-hal ophenyl,
4- hal ophenyl, 2- cyanophﬁgyl , 3-cyanophenyl, 4-

cyanophenyl, 2-nethoxyphenyl, 3-nethoxyphenyl,
4- met hoxyphenyl , 2, 3-di Iophenyl 2, 4- di hal ophenyl ,

2, 5-di hal ophenyl , R dih henyl 3, 4-di hal ophenyl ,
3, 5- dlhalophenyl enyl, 3-nethyl phenyl, and
2, 2-dirnet hyl - ﬁlhy P ofuranyl, wherei n each
halo is independently fljuoro or chjoro. In other

enbodi nents R2 may be heteroaryl -Rptionally
: ' uoronethlyl hal o,
C al In certain

substituted by on&{gr
cyano, C -C al ky

anN(or\@JIa Il, pisOor 1
and Rl is hal o, alky, haloal kyl, "or al koxy. Preferably

enbodi rrents of formula

Rl is fluoro, chloro, MetRyf, ethyl, trifluoronetyl,

or methoxy. In ceff&k odi nents of forrmula | and
- such VI:

formula I, Ais -NR3
wherein R, R R®, RS, R7, RS, R%, RYO, R, p and s are as defined herein.
In certain embodiments of formula VI, s is 0, 1 or 2, and R" is halo, alkyl, haloalkyl
or alkoxy. Preferably R" is fluoro, chloro, methyl, trifluoromethyl or methoxy.

In certain embodiments of formula VI, p is 0 or 1 and R is halo, alkyl, haloalkyl or
alkoxy. Preferably R' is fluoro, chloro, methyl, ethyl, trifluoromethyl, or methoxy.

In certain embodiments of formula VI, R* and R’ are hydrogen. In many
embodiments R, R”, R® and R’ are hydrogen.

In embodiments of the invention where any of R!, R% R%, R, R%, RS, R, RS, R, R,
R%, R®, R° and R? are alkyl or an alkyl moiety, such aﬂ<y1 is preferably are lower alkyl, i.e.
C;-Csalkyl, and more preferably C,-Cyalkyl. In embodiments where Yis S, A is
preferably -NR-. '

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.



enbodi nents R4 and RS are hydrogen. R3 may hydrogen in

such enbodi nents, or R3 may be al kyl. In many
weedsaoteht s R6, R7, R8 and RO are hydrogen. |PCT/EP1085/6000095
enbodi nents of fornmula | angyfornula 11, Ais -O

27. In certain enbodinents of formula | and fornul a

| RepréSeh@itite AP id acchPdand& With TRORMv BRI BarBeh&Way i Bable 1
optionally substituted phenyl or og%hgnall

togethenyeith melting noaptaress spscEvar Medhradithe SReHSRED graraples
desdriB@Jl HQ@WE’ Qs%BéiBt’ed Zviedaep P@rﬁ}ﬁbun&?’ Nekhigp %Eﬁtk shdtwn are the

ophenyl, 2-cyanophenyl ganophen
COffeéPWé%bWéﬁWOH WE@ H@lﬁwnéﬁ%e otherwisehoxypheny!

4- met hoxyphenyl , 2, 3-di hphgpihenyl, 2, 4- dlhalophenyl

2, 5- dlhalophenyl 2 6- dlhalophenyl 3, 4- dlhalophenyl

3, 5-di hal ophenyl , ﬁﬁ?ﬁﬁw@nyl 3- net hyl phenyl and Example
# 2sgudiget hyl -2, 3- dlhydro benzofuranyl mherein1ﬁ§@@

hal o i's independently fluoro or chloro. In enbodi nents

mheﬂe Y is C and n1|s 1p may be 0 or 1 while Rl is

al kyl , halo _ S nbodi nent s

1 hafo.)al k o ML OBl LB 9 45D

gen many enbodi ments where

Yis|{C and mis 1, 1A-qunazghg-2-omd R3 may be hydrogen,

or R ATRYyHbe aIkyI In such enbodinents R6, R, R8 and

"@- prief erably hydrogen. In certain enbodi ments of
| aN

f or and formula Il, Yis Sand mis 2. In such

enbodi nepnts A is -O, while in other enbodinents Ais
- NR3- . 'a@ , 1 n such enbodi nents, be optionally
substi t ut phenyl or optionally substituted naphthyl.

Pre erred R2 include phenyl, 2-hal ophenyl,

ophenyl , 4-hal ophenyl, 2-cyanophenyl,
2 3 cy a ophenyi, 4- @meﬂmeméth 1-3: ﬁ?&rﬁﬁﬁy]pgleﬁml >300°C 3
oxyphenyl 4- nethoxyphen |-, 2, 3-di hal ophenyl
44di hal enyI ;llyérqﬂlﬂa%w@hyﬂ oBe 6. di hal ophenyl

I A Toﬁhenyl 3, 5-di hal ophenyl, 2-nethyl phenyl,

3- Lghenyl, or 2,2-dinethyl - 2,3-

di hydr -béhzofuranyl wherein each halo is

i ndepen y fluoro or chloro.In enbodi nents of

formul a d formula Il where Yis S, mis 2, and Ais

-NR3- p is preferably O or I 5 and Rl is halo, nethyl
or ﬁethoxy In such enbodi nents, R4 and R5

3 [ j 1-(3-Fluoro-benzyl)-5-piperazin-1-yl- >300°C 1

3,4-dihydro-1H-quinazolin-2-one
0. -
o



maybe hydrogen. R6 5R7, R8 and RO may al so be

hydrogen. R3 in sone enbodi nents nay b e hydrogen,
woiosme7983 ot her enbodi ments R3 may be al Jkyl . PEI/EP2005/000095
certain enbodi ments, the sydpject conmpounds may be nore

specifically of the fornmula Il1l: RLO c\ R7 wherein: s
is fromO to 4; orak @;méo;il(;}g?apendent ly is alkyl, Example
al koxy, hal o, cyano or hal oa

kyl; and X, Y, A R2,

PAtuche R R7, R8, R9, R0, Ra, Rb, m n, p %(ﬁ’é”@
areqy as defined herein. In enbodinents of fornmula I11

in Xis Nand is attached at the 5-position qf
t he gui nazol i nond-rHygoryRenal) - APl Lot conpetthlls 1
mawbe represent gg_@myggbelﬁqkﬂghgﬁh)é_oﬁé/; wherein Y,
A , R2, R4, R5, R6°, R7, R8, RO, R10, Rl1l, Ra, Rb,

7 pNH r and s are as defined herein.In many
e i s of formula Ill and forrmula IV, n maybe 1.
enBodi nents Ra and Rb are preferably hydrogen.
epbQdi nents of fornmula Il and fornula IV, r

is 1. In enbodi nents of fornmula Il and formul a

IV, R4 and rare hydrogen. In certain enbodi nents of

fori_pulalll and formula IV, sis 0, 1 or 2, and R11 is

ha al kyl, hal oal kyl or al koxy. Preferably R11 is

f@'gﬂo, chloro, meRhFluord-béddyl)os-pipetdain-1-yl- 1
N

3,4-dihydro-1H-quinazolin-2-one
X
o
be
H
N

6 [ j 1-(4-Chloro-benzyl)-5-piperazin-1-yl- >300°C 1
N

3,4-dihydro-1H-quinazolin-2-one
0
o
T,
N

7 [ j 1-(2-Chloro-benzyl)-5-piperazin-1-yl- 1

N 3,4-dihydro-1H-quinazolin-2-one
O
o



or methoxy. In certain enbodinments of fornula Il and
formula IV, pis O0or 1 and Rl is halo,

wa@bdoglog1eas oal kyl or al koxy. Preferably Rl is fPCDEPR2005/000095
chloro, nmethyl, ethyl, trifigoronethyl, or nethoxy. In
certain enbodi ments of fornmula IIl and formula IV, A
is -NR3-. In suchmmqghmrﬁ) R4 and R5 are hydr ogen. Example
R3 ma hydrogen in such enbodi ments, or R3 may o

#  aPtre n nany enbodi nents R6, R7, R8 and RO aﬂgﬁ C

hydmogen. I n certain enbodi nents of formula Il and
forniha 1V, Ais -O. In certajn enbodj nents of
8 formula |11 and férauFlorosbenzyl-ripserziy- ileE'z 18lbme 1

suc en‘oodl nment s Aul§hydo- 1M uiazbin 2tyRr enbodigzeics
A i -MR3-. The varlabre sis 0, 1 or 2in many such

e s, and R11 is halo, alkyl, haloal kyl or
al kefy~y erably R1L is fluoro, chi oro, nethyl,
trifluotonethyl or nethoxy. In enbodiments of fornula
fornmul a nd fornula IV where Yis S, mis 2, and A
is -NR3-, s preferably 0 or 1, and Rl is halo,

nmet hyl or thoxy. In such enbodi nents, R4 and R5 may

be hydroge®! R6, R7, R8 and RO may al so be hydrogen.

R3 ign some enbodi nents may be hydrogen, while in other
enpodi nents R3 may be al kyl. In such enbodinents s is

9 p?‘ ably 0, 1 of-G#4- Brfblomi)enéylhé1péeeraalk;}r >300°C 1

halwal kyl or al ko?é 4P&ﬁ§cﬁgaﬁ§;quﬁga}oh§_2tgﬂéoro chloro,
rret I trlfluoro thyl or methoxy. In certain

@ t he subj ect conpounds may be nore
g,alNOyof the formula V:wherein Rl, R2, R3, R6 ,
R? R8, R10, Rl11, p and s are as defined herein. In
certain iments of formula V, sis 0, 1 or 2, and
Rp is hal | kyl, hal oal kyl or al koxy. Preferably Rl1
is fluoro, Jchioro, nethyl, trifluoronethyl or nethoxy.
In certainFenbodi nents of formula V, pis 0 or 1 and
Rl Il_ﬁ hal o, al kyl, hal oal kyl or al koxy. Preferably Rl

oro, chloro, methyl, ethyl, trifluoromethyl, or
10 rre hc; 1-(3,4-Dichloro-bénzyl)-5-piperazin-1-  >300°C 1

y1-3,4-dihydro-1H-quinazolin-2-one
CCr
A

cl

Cl
H
N

11 E j 1-(2,3-Difluoro-benzyl)-5-piperazin-1- ~ >300°C 1

yl-3,4-dihydro-1H-quinazolin-2-one
9:
N/&O

Z

m
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In certain enbodiments of formula V, Rand R5 are
hydr ogen. R3 may hydrogen in such enbodi nents, or R3

acetamdyl. In many enbodiments R6, R7, R8 and R9 are
hydrogen. In certain enbodi nents, the subject
conpounds naybe npkﬁwqu&mbhgally of the fornula VI
RI0O R > R6 N VI; wherein Rl, R2, R3, R6 , %%
R¥BUCHMY p and s are as defined herein. In cert Pn
enbadi nents of fornmula VI, s is 0, 1 or 2, and R11 is
hat 8 al kyl , haloalk I or alk%fy Preferably R11 is
flluorp, chloro, wt Dichlore{bgasyblratrarast-Imet W%y~ 1 n
certain embodi man?lSB @-fdlﬁ}fll‘%glllfﬁql\ﬂnazcﬂlﬂ 5-deor 1 3mpdcRl
i s _hal oy al kyl, haloalky or al’koxy. Preferably Rl is
Hloro nmet hyl, ethyl, trifluoronethyl, or

certain enbodi nents of formla VI, R4 and
R5 are |hydrogen. In many enbodi nents R6, R7, RS and R9
are hydr ~ I'n enbodi ments of the invention where
any of , R3, R4, R5, R6, R7, R8, R9, R1O, Ra, R
, Rc afid are al kyl or an al kyl noiety, such alkyl is
preferabl yclare | ower alkyl, i.e. G -C alkyl, and nore
preﬁerably G -Calkyl. In enbodi nents where Y is

preferably -NR3-. It should be understood that

varNZE

ope of thi s 11(Av@neicotr fuatwhpesbe® not onl 3P2t4he

S |soners _BX%l S0 the vajdgairg
m xtur [ sorremgip%%l [CI?EYI_};EZ% 4gzhhpor nme Furt her nor e,
t op Hof t he pniegzalin- Zmentl on al so enconpasses
S d salts of compounds of fornula

| . Repr sen?ative conpounds in accordance with the
I nventi e shown in Table 1

Cl

14 [ :\ 1-(2-Fluoro-benzyl)-3-methyl-5- >300°C

N piperazin-1-yl-3,4-dihydro-1H-

3
CH . .
f:(\ NTT® quinazolin-2-one
N/l%o

1-(3-Fluoro-benzyl)-3-methyl-5-

15 [ :) piperazin-1-yi-3,4-dihydro-1H-

quinazolin-2-one
@f\ N ~CHy
N /&O .

In certain enbodi nents R3 naybe PCT/EP2005/000095

Example



together with nelting point or mass spectrum M+H, and

t he experinental exanples (described bel ow) associ ated
wowak/oemsh conmpound. Melting points shown are PEEEP2005/000095

correspondi ng hydrochl oridejsalts unless indicated

ot her wi se.

MP OC 1-

Benzyl

TABLEl Name (Autonom Exanple # Structure
- 5-)Whme(Adiofodn)Y! - 3, 4- di hydrol H- Example

gui nazol i n- 2- one °
#18 T93A - 3- net hyl - 5- pi perazin-1-yl -3, 4- >300Cc P °C

di hydr o- | H qui nazol i n- 2-one
| - | uor o- benzy razin >300C 1
16 3ﬁgjhydr 0- qtﬁ%gkgﬂrgi? bn% ‘??éyl(i:ut onon) Exanpl e 3

oC |
3, éudi hy

\ I&o ben
2 olin

i or 8- ben

FGUL N

_CH,
N
A
Sy
H
N
18 [
N
N~ e,
N/go
O,
H
N
o ()
N

dpﬁbe@m bepzyldihpirplger azi n-1 -yl -
ro-1 H..qui nazol i n-2-one
zﬂ‘)m??obflr?é?%ezl n-1~yl- 3,4- dihydro -
-2-one H

zyl)-5-pi perazin-1l-yl- >300C 1 3, 4-
azol i n- 2- one

zyl)-5-piperazin- 1-yl- N

qui nazol i n- 2- oneNane (Autonom Exanple

3-(3-Methyl-2-oxo-5-piperazin-1-yl-3,4- 3
dihydro-2H-quinazolin-1-ylmethyl)-

benzonitrile

3-Ethyl-1-(4-fluoro-benzyl)-5-piperazin- 3
1-yl-3,4-dihydro-1H-quinazolin-2-one

2-(1-Benzyl-2-oxo-5-piperazin-1-yl-1,4- 3
dihydro-2H-quinazolin-3-yl)-acetamide



| - (3-Chl oro-benzyl)-5-pi perazin-1-yl- 281.0- 1
3, 4-di hydr o-|1 H qui nazol i n- 2-one 282.8 0C d
WO 2¢03/04798% f | uor o- benzyl ) - 5- pi perazi n-1- >300C BCT/EP2005/000095
yl - 3, 4-di hydr o- | H qui nazol pm-=2- one
| - (3, 4-Di chl oro-benzyl)-5-pi perazin-1- >300C 1
yI 3, 4- di hydr o- Ihhﬁlwﬁrm@fhdlﬁ)Z one C H Example
(2, 3-Difluoro-benzyl)-5-piperazin- 1- >300C o
y‘-itf@ulrfdl hydr o- | H qui nazol i n- 2- onel\lama ( Aut ono%ﬁP C
Exampl e ucture MP 0OC
I ~3- Di chl or o- benzy 5-pi perazin-1- 290.3- 1 yl-
20 3| 4- |di hydro- | H1- Zﬁl)a%ém}’h'g -PiPgREnsy %:40 H | 5
08~ Chl org,2- | l&ﬂ&ﬂr@@ﬂlb{ﬁ]}mo@m@»%%e |
p| razin-l-yl-3,4-'< hydro-1H 298.80C i
zol Nn- 2-one | - (2- Fl uor o- benzyl) - 3-net hyl -5- >300C
zb$§ 1-yl -3, 4-di hydro- Ikhuinazolin- 2-one

(3 Fluor- benzyl ) - 3- met hyl -

H
N

21 [ j 2-[1-(3-Fluoro-benzyl)-2-ox0-5- 3
N

piperazin-1-yl-1,4-dihydro-2H-
NH,
CE\NW quinazolin-3-yl]-acetamide
0
N o

1-(3-Fluoro-benzyl)-5-piperazin-1-yl- 1

F
H
)
N 3,4-dihydro-1H-quinazolin-2-one
CCx
o

23 [ j 1-Benzyl-3-methyl-5-piperazin-1-yl-3,4-  250.0- 4

N dihydro-1H-benzo[1,2,6]thiadiazine 2,2- 250.4°C
_CH, . .
N dioxide
|
N"R=0



pi per azi n-1-yl - 3, 4-di hydr o- | Hqui nazol i n- 2-oneNane
(Aut ononm) Exanple ructure MP 0OC
wO 2¢04/0F198®r 0- benzyl ) - 3- net hyl - 5- pi perazi n- PCT/EP2005/000095

1-yl-3,4-di hydro- 1H . CH23N 3 qui nazolin-2-one
3- (3- Met hyl - 2- oxo- 5- pi perazin-I-yl -3, 4-
di h. ydr o- 2H qui naxemieiAlitonbaBt hyl ) - CH, benzonitrile Example
3Eth|-|-(4f|uoro benzyl ) - 5- pi per azi n- o

# 1 SpeEIg_ §i hydr o- | H-qui nazolin-2-o0 pe _ cH, H MPC
2- (H Benzyl - 2- oxo- 5- pi perazi p-I-yl-1I,

? B%jz T e g (e
di r

0- | H qui nazglidihytreNeI-benzo(1, 26]th1ad1az1ne 288.3°C

- ( 3= Fl uor o- benzy L) - é 0X0- 5-
2| n'f'HoyI-I H2HHPEE 0- 2H . NH,
/
N
F
H
N
[ j 1-(4-Fluoro-benzyl)-5-piperazin-1-yl- 253.6- 2

7\ T

N 3,4-dihydro-1H-benzo[1,2,6]thiadiazine  254.7°C
Eé(\hl 2,2-dioxide
1.0
_S
N "o
O,
H
N
] 1-(2-Fluoro-benzyl)-5-piperazin-1-yl- >300°C 2
3,4-dihydro-1H-benzo[1,2,6]thiadiazine

@f\ 2,2-dioxide

WA

/,UK—

27 [ j 1-Benzyl-5-piperazin-1-yi-3,4-dihydro- 2
N 1H-benzo[1,2,6]thiadiazine 2,2-dioxide



I J] quinazolin-3-yl]-acetam de o O
| - (3- Fl uoro- benzyl)-5-pi perazin-1-yl -

W@ 2005061993r o- | H- qui nazol i n- 2- one PCT/EP2005/000095

28

| - Benzyl - 3- net hyl - 5- pi per azign-| -yl -3, 4- 250.0- 4
di hydro-1 Hbenzo[ 1, 2, 6] t hi adi azi ne 2,2- 250. 40C -
di oxi deNane (Autqmm (&xduBshg MP 0C Example
1- (3- Fl uor o- benzyl ) - 5- pi perazi n-1-yl - 285. 1-
3SWU@RIy dr o- | H- benzo[ |, 2, 6] t hi adi azi ne 288. 30cMP °C
2, 2HdIOXIde I -(4- Fluoro benzyl) 5- pi perazin-I -yl -
3, 4-di hydro-1 H benzo[ |, 2, 6] thlad|a2|ne 254, Z C
zjom de |- (2-1F(4r @h&preéwml)ﬁanmra@flalz}’n | -y1300°C 2
>

3, 4-di hydr Osildﬂgaﬁ&qﬁ-b&lzélwsﬁﬂiaaﬁbﬁﬁ

2, 2 d| oxi de | - Benz perazi n- | 3,4-d iydrol H
~onb] t hi add ézim@gez 2- di oxi deName ( Aut onon)

< e rbedure WP OC H

NNORD- benzyl ) - 5- pi perazin-1-yl- >300 0C

3, 4-di hydroz | H benzo[ 1, 2, 6] t hi adi azi ne 2, 2-di oxi de

Cl
H
N
[ ] 264.7- 2
N 265.5°C
oo
=0
S/
e
N \\O
ci
H
N
[ j 1-(3-Chloro-benzyl)-5-piperazin-1-yl- = 278.2- 2
N 3,4-dihydro-1H-benzo(1,2,6]thiadiazine  286.4°C
NH 2,2-dioxide
N/ \\O
F.'
F
H
N
[ ] 1-(4-Chloro-benzyl)-5-piperazin-1-yl- >300°C 2

N 3,4-dihydro-1H-benzo[1,2,6]thiadiazine

bl
NH 2,2-dioxide
|_o
S
N/ \S



| 264.7- 265.5C | -(3-Chl oro-benzyl)-5-piperazin-I-yl-

278.2- 3,4-di hydro- | Hbenzo [1, 2, 6]thiadiazine
wWQ3®s461832, 2- di oxi de PCT/EP2005/000095

| - (4- Chl oro-benzyl)-5-pi pergagin-1-yi- >300C

3, 4-di hydro- | Hbenzo [1, 2, 6]thiadi azi ne

2, 2-di oxddeNane (Aghfnamtodomypl e MP 0C Example
I -§3, 4-Di chl or o- benzyl ) - 5- pi perazin-1- >300 0C o
#  ySICAIE| hydr o- | Hbenzo[ 1, 2, 6]t hi adi azi ne 2, 2- d¥8xie

| - (2 3-Di fl uoro-benzyl)-5-pi perazin-1yl -

Neti hydr o- | Hoe EZO[l 'chf]t i adi azi ne 2, 2-di oxi de |
@&(ﬁ Di chl or o- bér{3sfrPichlasphenad)-a-niperagn-1,_  >300°C 2
-374- di hydro-| 1_%@@%1}@@10[ 1, 2, 6]t hi adi azi ne

2,2-idioxide | -(3-Chloro-2-fl uoro-benzyl)-5- 261. 8-

pi pery Zi THH -yl - 3, herpofl,dpdhiadiazag 2, droxide
betizofll , 2569t bi adi azi ne 2, 2- di oxi deNarme (Aut onom)

Exanpl eNcfure MP 0OC
| - (3-Fl uqr en2yl ) - 5- pi perazin-I -yl -
cl
cl

j 1-(2,3-Difluoro-benzyl)-5-piperazin-1- 2
N yl-3,4-dihydro-1H-

@f\NH benzo[1,2,6]thiadiazine 2,2-dioxide
ésO
N7

31
32 | -
yl

%

j 1-(2,3-Dichloro-benzyl)-5-piperazin-1-  263.2- 2
N y1-3,4-dihydro-1H- 265.9°C

CE\W benzol[1,2,6]thiadiazine 2,2-dioxide
_0
S e
N7

cl
H
N
35 [ j 1-(3-Chloro-2-fluoro-benzyl)-5- 261.8- 2
N piperazin-1-yl-3,4-dihydro-1H- 262.2°C
CE\T‘HO benzo[1,2,6]thiadiazine 2,2-dioxide
7
N~ Yo
F

Cl



3, 4-di hydro-| H benzo[ 1, 2, 6] t hi adi azi ne 2, 2-di oxi de
| - Benzyl - 5- pi perazin-|-yl-1,4-di hydrobenzo[ d]

W@ ko3pam0axi n- 2- one 1- (2- Fl uor o- benzyl ) - 5~pi per BZi/AP2005/000095

1-yll, 4-di hydro-benzo[d] -p&.3] oxazi n- 2-one

| - (3- Fl uoro-benzyl)-5-piperazin-l-yl- N

1, 4- d: hydr o- benzofghe (Autdh@x@zi n- 2- oneNanme (Aut onom)

Exanmpl e MP OC | - Benzyl - 3-i sopropyl - 5- pi perazin-| -yl -
#  PUWHGRy dr o- | H qui nazol i n- 2- one s %
- (- Fl uor o- benzyl ) - 3-i sopr opy! - H,

azin-1-yl -3, 4-di hydr U|nazoI|n- 2-one
(3JChl or o- benzyir§3- Elup%g?f&%ﬁrislpemm 1-yl-

I
36 p
p. gT azin-1 -yl - 33%@11}9&%@1‘—1%‘&‘2@[192{6@1@1&@1&1%2 one
| - Di f 1 uor o-bénzyl) - 3-isopropyl - 5-
a2|
A O g

rﬁ 2d -yl - 3242‘610?8'5&0 | Hqui nazol i n- 2-oneName

p
( An ﬁf\\ Exanpl e cture MP 0C
1-(2- Pyl - benzyl) - 5- pi perazin-1-yl - N 3, 4-di hydr o-

n- 2- one

37 [ :) 1-Benzyl-5-piperazin-1-yl-1,4-dihydro-
N benzo[d][1,3]oxazin-2-one

38 [ j 1-(2-Fluoro-benzyl)-5-piperazin-1-yl-
1,4-dihydro-benzo[d][1,3}oxazin-2-one

Z

39 [ j 1-(3-Fluoro-benzyl)-5-piperazin-1-yl-
N 1,4-dihydro-benzo[d][1,3] oxazin-2-one

Example



| - (4- Fl uor o- benzyl)-3-i sopropyl -5- piperazin-
1-yl -3, 4-di hydro-1 Hqui nazol i n- 2-one
w0 2¢03/0F198®r 0- benzyl ) - 3-1 sopropyl -5- H3 PCT/EP2005/000095
pi perazin-|-yl -3, 4-di hydr a-37Hgui nazol i n- 2-one
| - (2- Met hyl - benzyl ) - 5- pi perazin-1| -yl -
3, 4- di hydr o- | H quNBa®%GALRAménYNeNane (Autononm) Exanple  Example
#Structure MP OC 48 | - (2-Chloro- benzyl) 7- g)gl-S-
#  pPBEFHES n-1 -yl - 3, 4- di hydr o- IHqU| nazol i n- g‘M
I-(H Huor o- benzyl) 7- met hyl -

p| zin-1-yl -3, 4-di hydr o- IFHU|nazoI|n- 2-one 50
40 i E/Et hyl - benzyi')BﬁB 13pEPREPPH- 5-piRgrazin-1-yl- 3
h

ydr @H, H beﬁ‘ 2 iflydrg-16 Elmrﬁ%lﬁz-arb%e
22d|0|d me Autonon) Exanpl e ucture MP OC H , N-.

1- - Diftfret M4 - be 2yl ) - 5-pi perazi p-1- N
-dyjl&ydro | H qui nazol i n-2-one CH,

T

41 [ j 1-(2-Fluoro-benzyl)-3-isopropyl-5- 3
piperazin-1-yl-3,4-dihydro-1H-

CH,
@\ N/kc:H3 quinazolin-2-one
N/l%o

H
N
42 [j 1-(3-Chloro-benzyl)-3-isopropyl-5- 3
N /C[Is piperazin-1-yl-3,4-dihydro-1H-
d\;\j CH, quinazolin-2-one
o
Cl
H
N
43 [j 1-(2,3-Difluoro-benzyl)-3-isopropyl-5- 3
N CH, piperazin-1-yl-3,4-dihydro-1H-

ﬁi\NJ\CHa quinazolin-2-one
N/go

-



1- (2, 2- D net hyl - 2, 3-di hydr obenzof ur an-
7-yl met hyl ) - 5- pi perazin- 1- yl-3,4-di hydro-I|H qui
W@awslos1932- one 1- (2, 6- Di net hyl - benzyi ) - 5- pi per BT/BEP2005/000095
yl -3, 4-di hydr o- | H qui nazol j 3% 2- oneNane ( Aut onom)
Exanpl e tructure MP OC H Q
| - Benzyl - 5- pi per aghfvel(AMtonbm) , Example
tr| f1 uoromet hyl - 3, 4- di hydr o- I'Hqui nazolin- 2-one i
# 1 S8 Qor o- benzyl ) - 7- et hyl - 5- pi per azi n- MP"C
1 yhH- 3, 4- di hydr o- IHqU| nazol i n- 2- one
8 - 7- et hyl i perazin-1-yl -3, 4-
[Eygzo | H qui nazb‘l(f ethynleenzyl)-5- Plpefazm 1-yl- 1
N l-1-(3-flu d?l%ﬂi?r' |
, 4-di hydr oo?f@—l- qui ngzl)gI ?HHiZaE%%g%Iadr?rlg ( Aut onom)
g tycture WP OC H |
yl -1 - (2-fl uoro-benzyl)-5-piperazinl -
gr o- | H qui nazol i n- 2 one fi |
I-(2 Chlior o- benzyl ) - 7-et hyl -

pi perazit 0 - 3, 4-di hydr o- | Hqui nazol i n-
H,C

44d
7.
1-

y -

H
N

45 [ j 1-(4-Fluoro-benzyl)-3-isopropyl-5- 3
N CH, piperazin-1-yl-3,4-dihydro-1H-

C(\N*CHS quinazolin-2-one
N/&O
hF

46 [ j 1-(3-Fluoro-benzyl)-3-isopropyl-5- 3
N CH, piperazin-1-yl-3,4-dihydro-1H-

>
(é(\m/kcﬂ3 quinazolin-Z-one
N/go

47 [ j 1-(2-Methyl-benzyl)-5-piperazin-1-yl- 1
N 3,4-dihydro-1H-quinazolin-2-one

CH,



2-one | -(3-Fluoro-benzyl)-7-nmet hoxy- 5-
pi perazi n-1-yl - 3, 4-di hydr o- | Hqui nazol i n- 2-one

WO 2¢02/06798% f | uor o- benzyl ) - 5- pi perazin-1yl - PCT/EP2005/000095
3, 4-di hydr o-1 H qui nazol i n- 2y@neNane (Autonon) Exanpl e
MP OC | - (2-Fl uoro-benzyl)-5- riperazin-|-yl-
trifluoronethyl - 3NﬂﬁglhﬁgﬁgﬁﬁfHU|nazol|n- 2- one Example
1- (3 FI uor o- benzyl ) - 5- pi perazi n- 1-yl -

#  t PHPFWEe onet hyl - 3, 4- di hydr o- IFHU|nazoI|n- 2- oneMP °C
I-Benz | - 6-fl uoro-5- plpera2|n I-yI 3,4- 285. 6-

di hy H-qU|nazoI|n one

48 I-(3 g;tro benzylj('fﬂﬂﬁﬁybe%ﬁd)7ﬂneﬂwi5- 1

pi peragin-1-yl -3, 61 H}M{imbbﬁq&&h%%omn 2- oneNarre

Exanpl e ﬁP

T [ upir o- b@hﬁ@ﬂﬁuﬂl@Phyl 5- pi perazi n-

di fydr o- I Hqui nazol i n- 2-one

Fl'uortb- b€nzyl ) - 7- et hyl - 5- ( 4-

nethyl-pip%jifff-l-yl)-3,4-dihydro-lkhuinazolin-
cl
49 [ j 1-(2-Fluoro-benzyl)-7-methyl-5- 1

N piperazin-1-yl-3,4-dihydro-1H-
m quinazolin-2-one
H,C N o}

H
N
50 [ j 1-(2-Methyl-benzyl)-5-piperazin-1-yl- 2
N 3,4-dihydro-1H-benzo[1,2,6]thiadiazine
2,2-dioxide
$H
830
N \O

H,C



2-one CIH33 N
1- (3- Fl uor o- benzyl) - 5- (4- net hyl pi perazin-
wa2006506MB331- di hydr o- | Hqui nazol i n- 2-one PCT/EP2005/000095

| -(2,6-Difluoro-benzyl)-7-esqyl -5- piperazin-
1-yl -3, 4-diliydro-IHqui nazolin- 2-oneNane (Autonon
Exanpl e MP 0C 7- ENGMe-(Aufide@i)azi n- 1-yl-1-(2- Example
trifluoronethyl-be pzyl)-3, 4-di hydro-I| Hqui nazol i n-,

#  2SBHEMFY 1- (3-Chl or o- benzyl ) - 5- pi perazin- 1-yl -MP°C
trifduoronet hyl - 3, 4-di hydro- | Hqui nazolin- 2-one

r aspect of the invention provides a conposition

An
51 cﬁpri ing a therhpédilPeERg ﬂ'@ﬂ?ﬂi‘?%@gﬁ%}ﬂﬂr of at
st_bne conpoung-Di- a1 fhiaslih-Fone

neNtlous system (CNS) di sease state in a
subj ecf co rising admnistering to the subject a
t herapeuni c y effectiveanount of a conpound of
formul a The di sease state may conprise, for

exanpl e, psychgses, schi zophrenia, manic depressions,
.f sorders, nenory disorders, attention
arde

neur ol ogi c
defi ci t di ger, Parkinson's disease, anyotrophic
3 , . , . ! ,
| ateral °scl efposis, Alzheiner's disease or Huntington's
di sease. CH,
H
N
52 [ j 1-(2,2-Dimethyl-2,3-dihydro- 1
N benzofuran-7-ylmethyl)-5-piperazin-1-
y1-3,4-dihydro-1H-quinazolin-2-one
NH
N/KO
0
HC” o,
H
N
53 [ j 1-(2,6-Dimethyl-benzyl)-5-piperazin-1- 1
N yl-3,4-dihydro-1H-quinazolin-2-one
NH
N O
CH,

H,C



W@a®b0ai983 estinal tract in a subject conpri si NBCT/EP2005/000095

54

55

56

57

Still another aspect of the present invention provides
a nethod for treating a disorder of the

adm ni stering to the subjegy_a therapeutically
ef fecti veanount of a conpound of forrmula (1). Another
aspect of the presgnt (Anyedk)on provides a nmethod for
produci ng a conpound of fornmula (I). Conpounds 3&?g£e
pYtE&@wEe i nventi on can be nade by a variety of heds
depictgd in the illustrative synthetic reaction

sche shown and descri bed bel ow.. The starting
matefial b and r edgBera-G9BpEIPHODEnAY i ng t hese

ds gener a!thnuafo@n&hﬁrﬂ-da?@&&qbi-e from
ial suppliers, such as Aldrich Chem cal Co., or

oy rstiraseinineith to those skilled in the

aSFi-i eger "pndoFi eser' s Reagents for Organi c Synt hesis;
Wl ey &Sons: New York, 1991, Vol unes 1-15; Rodd's

Chem stry o afbon Conpounds, El sevier Science

Publ i shers, 39, Vol unmes 1-5 and Suppl enental s; and
Organi c Reactions, WIley &Sons: New York, 1991, Vol unes
1-40. The follow ng synthetic reaction schenes are
merelyqillustrative of sone nethods by which the

conp of the present inventjon n_be synthesi zed,
and YVaripus nvdifﬁ&%%ﬁﬁﬁ%ifﬁqahZ' ETg\?ﬁ?"netic reaction
sche can be nqﬁpmgﬂﬂ,myLBAbﬁhﬁuggg$ted to one

skilled in_the art.havkn referred to the disclosure
cont g ned i WHt hi sSTBPFCHEZPBN. The starting materials
and 1 nt ggredi at es of the synthetic reaction

stifenes cdh b€ isolated and purified if desired using
conventi ons echni ques, including but not limted to,

filtration, jillation, crystallization,

chr omat ogr ap and the like. Such materials can be
characterizediusi ng conventi onal means, including
physi cal constants and spectral data. Unless specified
to the contrary, the reactions described herein
preferably are conducted under an inert atnosphere at

A MOSRHETY ¢ PressULe B R SE L S TRTL e
N

dihydro-1H-quinazolin-2-one
L
c
o N’L*o
H
N

[ :‘ 7-Ethyl-1-(3-fluoro-benzyl)-5-piperazin-

N

\/Eé(\ 1-y1-3,4-dihydro-1H-quinazolin-2-one
NH
HyC ) /l%

F



range of from about -78 0OC to about 150 0C, nore
preferably fromabout 0 OC to about 125 0C, and npbst
w@e@smemBd y and conveniently at about room (or PEIBPIN$/H00095
temperature, e.g., about 2350C. Schene Abel ow
illustrates one synthetic procedure usable to prepare
conpounds of the NawvenAu@domherein p, q, Rl, R2, R6 , Example
'R7, R8, R9, and R10 are as defined herein. Nunerous
#  SSWUEBI¢ ¢ routes to qui nazol i nones and correspdfdi kg
sul f onam des are known and maybe used in preparation
of the¥ bj ect compounds, and the procedure of Schene
58 Ais anly exenpl afEtSdedHrerodhensp) Sspigeragive 1

proced Che[’-?l—&@diﬁycﬁb%%fh@niz@liﬁ@%ﬁé)' | owi ng
Exper i o8 ection.R N"N .N Step 3 Am de Formati on
OR A IO Step 6 \ (RVC) 2< (CR6R7) Sul f onam de\
Fot NCHEVEA | n step 1 of Schenme A,

di nitrobenzgoni{rile a is reacted with a heterocyclic
amne b to a d an am no nitrobenzonitrile c. This
reaction may~he~effectedby heating under polar aprotic
sol vent conditions. Were hydrogen is desired as the
R10 substituent, a BOC or other renovable protecting

group n’ﬁﬁ be used to protect the nitrogen bound to

59 1-(2-Chloro-benzyl)-7-ethyl-5- 1
vé[\ piperazin-1-yl-3,4-dihydro-1H-
NH o .
quinazolin-2-one
H,C N /Ko
H
N
60 [ j 1-(3-Fluoro-benzyl)-7-methoxy-5- 7
N piperazin-1-yl-3,4-dihydro-1H-
[ :[ “NH : :
quinazolin-2-one
"o N/KO
F
N
61 [ j 1-(2,6-Difluoro-benzyl)-5-piperazin-1- 1
N y1-3,4-dihydro-1H-quinazolin-2-one
NH
N 0]
F



R10. The am no nitrobenzonitrile ¢ produced in step 1
is selectivelyreduced in step 2 to provide an aniline

w@eopoeryd3 d. The reduction of step 2 may be caPCT/@P2005/000095
out, for exanple, using hydyzagen in the presence of
pal | adi um on activated carbon under mld pressure and
et hanol i ¢ sol ventngRR@AtiRBE) I N step 3, an aryl (or Example
het eroaryl) am de conpound f is obtained by reacti,on

#  obtUrvflraniline d of step 2 with an aryl (or P°C
heteraaryl) acid halide e. The reaction of step 3 may
be a ved in a polar aprotic¢ solvent such as

62 tetrahydrofuran |E(@ﬁ@“ﬁ?é§éﬁ@k5ﬁ¥P$?@%ﬂhﬂF%n1ne or 1

ot her 'Mm ne. In s{8Rofométh ¥ﬂ3@nh Bearb-1p subject to a
se;iﬁityfé(e rigorous reduction to convert the
gr

carb p on@@ﬁﬁﬁmﬁhoﬂeto a methyl ene, convert
th i oup of conmpound f to an am ne, and thus
provi de the benzyl am ne conpound g. The reduction of
step 4may rried out, for exanple, using boron
hydri de or reduci ng agent under dry polar aprotic

sol vent céndrtions. In step 5, the benzyl am ne
g ofstep 4 is reacted with phosgene to provide the
cyclic urea or quinazolinone conpound h in accordance
with the invention. The quinazolinone h is a conpound
63 of forlula (1) whéf(giHuoroibengdl-bamperxing-yiirogen, z 1
is -(( Ro)r- , _ R3 R4, R5, Ra
and re hydrogenlﬁﬁgﬂgﬁ&lg é?%%rﬁgé to step 5 step
nstead be guinpicdig-Zonewher ei n benzyl am ne
conpouRd -g~j$ treated with sul fam de or sul furyl

chl o tojformthe sul fonam de conpound i,

SgFf onam~d€ Yois a conpound of formula (1) wherein Y
is sulfur,l_ X is nitrogen, Zis - (CRaRb)r- , mis 2, n
is 1 r is nd R3, R4, R5 Ra and Rb are hydrogen.
Nuner ous va ions on the procedure of Schene A are
possi bl e and mi Il suggest thenselves to those skilled

in the art. For exanple, selective N-alkylation may be
carried out using well-known techniques follow ng step
4 or step 5 to introduce a desired R3

64 [ j 1-Benzyl-6-fluoro-5-piperazin-1-yl-3,4-  285.6- 6

dihydro-1H-quinazolin-2-one 290.0
oo
N/L§o
H
N
65 [ j 1-(3-Chloro-benzyl)-7-ethyl-5- 1

N piperazin-1-yl-3,4-dihydro-1H-
Hscmo quinazolin-2-one

cl



W@ QUUPO6MIES |

66

67

68

69

substi tuent of
Sel ective al kyl

techni ques to i
Use of benzoyl

formula (1) other than hydrogen.
ation of the benzylic carbon of

ntroduce anzR4 and/or RS substituent.
chloride (R2 = optionally substituted

phenyl) or ot her NgRz@¥todt#h) de as the aryl halide e

in step 3 provi

des conpounds of formula (1) mggﬁgkp Z

iS§Uctr€RaR )r-> r is 1 and Ra and R are hydro

(i.e.,uZ is met

aryl
wher
apd
ary
pl ace aci

0
hal i de e t
: Lo 2

be al

formula g. REO
(1)). I'n such i

hyl ene). Phenyl acetyl halides or
hal i des, such as 2- hyl - 2- phenyl

phen % opi onyl S
pr opi dgl hal i del-@syDiflucse-hersillytykSused as t he
|

0 pPMirfle 3 3RamER-of- f or mul a (1)
of ‘three, ‘and whérein one or nore of Ra
kgrinaaglin dtongnot her al ternative, an

Retwr oaryl ) sul fonyl halide ay be used in

de e to provide conpounds of fornula
S -SM2-. In certain enbodi nents,

ine b may be a piperazine of the
RNR6 HJ. (i.e.,qis 2 in formula
nst ances, whereR2 is optionally

subst'ﬁuted phenyl, the conpound h is nore

speci fi%cal | yof

the fornmula (V) descri bedabove.

may also b e carried out using wel PERRP2ANS/000095

Example

Si mi Y]y, wher eR2 2L HueRt-banal) iy sehist-btut ed phenyl, the 1
conﬁgun i woul d be r.e sgeciﬁ%ggél.of t formul a

(V1) g8scri bedab&WEyNERSaHBL T 't'ﬁ%ﬁfl 51551 nesof

this sort, includuitzdidnetdhel pi perazine and

3, 5 st h\WHpi per'azi nef or exanpl e, are

conrerghal lyavail abl e or prepared by wel | known

t'6%hni qués aRd maybe used in the procedure of

SchenmeA. Re i
for the sub

| eavi ng groOUP

ng to Schene B anot her synthetic route
compounds i s shown, wherein Ais a

and may be the same or different on each

occurrence, and p, q, Rl, R2, R3, R6 , R7, R3, R9,

RlO(I}HzRa and Rb
)
N

F

@
O

are as defined herein. Bq C Step s

1-(3-Fluoro-benzyl)-5-(4-methyl-
piperazin-1-yl)-3,4-dihydro-1H-

quinazolin-2-one

1-(2,6-Difluoro-benzyl)-7-ethyl-5-
piperazin-1-yl-3,4-dihydro-1H-

quinazolin-2-one



Deprotection . R"O Formation u 9 S SCHEMEB In step 1
of Schene B, brononitrobenzyl brom de conpound k is
WO e@sem®3sv t h protected am ne 1to yield a protBCI/2B2005/000095
ni trobenzylamne m This regetion may be effected in
the presence of sodium hydride or other netal hydride

under dry pol ar ap@kiButflongnt conditions. Conpound k Example
mae/ be prepared by treatnent of the correspondiel\r/}g0
tof £C

HeHEE Wit h N-bronosucci nanmide in the presenc

benzoyly peroxi de 1@ fs0pidhetai-PENIYDR- brom ne. The
prote ni trobenzyl'am ne mt husm%g_%gijced is reduced
70 in st to af f ortlugremEtREl-BeaHyh iydrerdHreduction 1

of step 2 maybe hexed-AMsheag Raney nickel and

hydr azt gder polar protic solvent conditions. In

ste he/l@enzyl ic amne functionality of aniline
n

comnpoun N S deprotected by renoval of the Boc group
in order t?g;vi de am nobenzyl am ne o. Bocrenoval in

this step tilize hydrochloric acid in ethanolic
sol vent. “he deprot ect ed am nobenzyl anmi ne o may then
undergo reaction with phosgene in step 4 to afford the
cyclicyrea or quinazolinone conpound p_. This reaction

may heNeffected in polar aprotic solvent using
71 tri pEsQen or ot he1(3Hdewebazslihi-pipetaginSt-wp75, an 1
N-al kKyhation of t i €3 & ung p_is carried

out byltreatnent %ﬁlu%%gﬁi%g’%_%ﬁ?ﬁgaﬁgtrong base

unde Yy, Nolar aqpnetdlm-Zonditions, followed by

r OB~ an a- hal oal kyl aryl conpound g to

provi de the l\?aryl al kyl qui nazol i none

Cl

Another aspect of the invention provides a composition comprising a
therapeutically effective amount of at least one compound of formula (I) and a
pharmaceutically acceptable carrier.

5 Yet another aspect of the invention provides a method for treating a central
nervous system (CNS) disease state in a subject comprising administering to the subject a
therapeutically effective amount of a compound of formula I. The disease state may
comprise, for example, psychoses, schizophrenia, manic depressions, neurological
disorders, memory disorders, attention deficit disorder, Parkinson’s disease, amyotrophic

10 lateral sclerosis, Alzheimer’s disease or Huntington’s disease.

Still another aspect of the present invention provides a method for treating a
disorder of the gastrointestinal tract in a subject comprising administering to the subject
a therapeutically effective amount of a compound of formula (I).

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

15 compound of formula (I).
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compound r. The hal oal kyl aryl conmpound may conpri se,

for exanple, a benzyl halide (to provide r= 1 and Ra
war@sBE798% hydr ogen), 3-hal o- 3- phenyl propane (PCDEPZN0OFIOP0095

r = 2 and Ra, Rb as hydrogeg)., a-methyl benzyl halide

(prOV|d|ng r = 1, Ra as hydrogen and R as nethyl), or

ou'i‘ldg] af @R gféékmﬁ%ﬂtmﬂéﬂah B Sy M aRigtyl oF nhdtBods depicted
deS| red Rb substituent confi guratl oa Corrpound

in thedllpsixatiye wtb‘élcwé%c@paéﬂ}ﬂmw owR apeé desgribpd Relo
h% 9@&4@1 mB¥rik i A8 reég@ﬁte%é@&h P et thE%'c@ﬁip'@ﬁhdﬂc gthaflly

qgui noli ne, "or the like.

are eléxeog‘saﬂe ) gorameml iSBPPlfeEn SE¢hors Alérlelaflgﬁ@&agﬁ? or are
prepamp[s %Haa& ﬁfl&% 'éh%s@éﬁlﬂﬁ iR s a?r@hﬁfb%ﬁng E@c@dtﬁ@ @ forth in

mpound r to yield quinazolind conpoun
referemm5§u¢ha asdfm&m ands Fieser's Reagenesfor Pigandc pymibesite Wiksy & Sons: New

York @gbi ﬁ\%mmeg FH@J y&&d’@éﬁelﬁ@&g e@oun gaq;yrggsulfdgnﬁméw&@mnce

I Nazoll none s 1S rmul a
Publishiees; é9$9, Yiodurgesrbpand S@lmemmabg@rd Opgang- R@%@S} ilgy Sneons:

New or@<r ?9911 X@Hﬁlné:% Agﬁdl"l@%g]%ﬁmgX?jﬂtgg@@reaﬁior?&h@ﬂnttse{r@ adru§

ste € Ca erern

dlustxanvmﬂy@nze;medmdsabswhng theicampaninds o theprasenhinyantiomeagebe
synth?sﬁze‘au&{cwa% aorlrllg g'l %?ﬁ&ﬁoﬁ{’%ftﬁégpsglg&eﬁyk{ %%ﬂ@m%@%%‘iﬂade

en under go ation I n
and vsl] bps@&gosted taemtemkﬂ]tedm the agt haying mﬁeedftgltggd]@dosbye contained

n W|th an a-hal oal kyl aryl (or heteroaryl)
lnﬂusﬁﬁgﬁ&ﬁi , 1n the manner descri bed above for step 5,

{The ;stantmgzlmatdmals Nind ity inltdryd ed e sfof laand yoiehetio mepstion schemes can
be 180%% ! ar|1 I%&P gfl%ngeﬁ %glég Qor?\];enhgﬁ?jl tﬁchlnrllq%ets,e%clg’dmfg#u{c Rgt

onam oun
11m1teraiEmnﬁelltradeﬁ,odlstﬂladoa,tmy%alﬁmtlost dpotatagrephyasidthgdike. Such

m.de und v. Sul.fo m' e .V 4l.8;
matefifs H 5 e BPO 4 i B RGgRF itk g pERTBS et
and spé&RaRiyte- , mis 2, nis 1, and R4 and R5 are
rogen.. | i 11 be di a hat
Dl S50 s W o R L AL S 0 B b e
condirded ﬁﬂ&ﬂalnénert hendspherylat a:trﬁlrspheme;)mﬁsum)atmcmmlldn temperature
step 1 may be replaced by other | gnd the

rangepnfdlogn abpiirdy "G PRt ABRECHY OB eleratinioRbeut 0 °C o about
125° Br i I%to tnpq'egra%w) and conveniently at about room (or ambient) temperature,
e.g., about 20 °C.

Scheme A below illustrates one synthetic procedure usable to prepare compounds
of the invention, wherein p, g, R R%L RS, R7, R®, R, and R are as defined herein. -
Numerous synthetic routes to quinazolinones and corresponding sulfonamides are
known and may be used in preparation of the subject compounds, and the procedure of
Scheme A is only exemplary. Specific examples of the procedure of Scheme A are

provided in the following Experimental section.
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The cross-coupling amnation of steps 6 and 9 i s shown
in Schenme B as being carried out at the 5-position of
W0 b@3@eiosazol i none system where a brom ne | eaRCTIEP2005/000095
group is provided by conpouggds u and r. This am nation
reaction is effectiveat other ring positions as well,
Ngnd thus heterocyclic amne b may aliso be introduced gwo
a the 6-, 7-p0r 8- position of theyquinazoline ri ng N
<Pem *The cfoss- couplsisng ami@etj,On>cEdRt i ogepuse®EDL SCRR),
eps 6 @rd), 9 htr'SghenmeBie described in An frprpved Y
Cathkyst Syst¥m For AfGnatic Cagb i-tNogen Bond CN
For mati on: Thé Passi bl e I nvol vene Bi s( Phosphidhe)
Pdl | adi um Conpl exes As Key |nternmefi at®®: Wl fe et W o
al., J. Am Chem Soc. (1996), 118(80), 7215-7216.As °
in the caseof ScheneA, the heterocyclicamne b used in
SchemeBmaybe a pi perazine of the formula . In such _w
I nstances, Where R2 is optional | § substituted phenyl, yr
is 1 \ 7wRb are hy 7, ~Lher conpound SrR*8) < (CRR”
SOR € @%ﬁ%ﬁm/%qﬁ)yof Lhe fg(g{ﬁu 2an( scrihed Zbov)é.\N/( .
—Simarl y, i i

. ; eetRZI_s_ﬁpiaLonall substit nyl, NH
AmidqFemaighd RA, ahd Rb aRaudipgdr ogen e ooy woul Y
N0

R2

(R,

bel more spk Hcal | yof the for NEVI) described /
Aq,gnow to Scheme®) thérRe i s shown andther
precedure that nmaybe utilized togrepare conpounds of h
the inventioh, with p, q, r, R, R3, R, R7, RS,

R9, R10, Ra and Rb being as defined hergin. The &°

procedure of Schene3 provides conpoyp f &%ﬁggﬁg&{)}q

wherein Xis carbon instead of nitro -

Hydrogenation N ' , <. , r YR S ol | St e JH
Schenme C, quinazolinone wis treated with an 20

al kyl I'ithiumreagent such NS
y g (R1)p kRS
i

SCHEME A

In step 1 of Scheme A, dinitrobenzonitrile a is reacted with a heterocyclic amine b
to afford an amino nitrobenzonitrile c. This reaction may be effected by heating under
polar aprotic solvent conditions. Where hydrogen is desired as the R' substituent, a
BOC or other removable protecting group may be used to protect the nitrogen bound to
R™.

The amino nitrobenzonitrile ¢ produced in step 1 is selectively reduced in step 2 to
provide an aniline compound d. The reduction of step 2 may be carried out, for
example, using hydrogen in the presence of palladium on activated carbon under mild
pressure and ethanolic solvent conditions.

In step 3, an aryl (or heteroaryl) amide compound f is obtained by reaction of the
aniline d of step 2 with an aryl (or heteroaryl) acid halide e. The reaction of step 3 may
be achieved in a polar aprotic solvent such as tetrahydrofuran in the presence of
triethylamine or other amine.

In step 4, aryl amide f is subject to a second, more rigorous reduction to convert the
carbonyl group of compound f to a methylene, convert the nitrile group of compound £

to an amine, and thus provide the benzylamine compound g. The reduction of step 4
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n- butyl 1ithiumunder anhydrous polar aprotic
conditions and dry ice/acetone tenperature, to
w@emenerss a | ithiated i nternmedi ate (not shown)PEITEPI®0F000095
the bromine group is replaggd by lithium This
lithiated internmediate is then directly reacted

may byRagHeldlboudf foNeReié, a8M g Hofok BFdHtR: of ke r&fuciptagam under dry
al kyl at.i on and, provi de a heterocydyl -substituted

polar gppo is Qv samd §ions.The het erocyclic ketone x may

COSEBS bStBe b&‘?zfyla%?ﬁﬁérg_o@ steP Wi f &lactté@ W@ch(pho ek} t®provide the cyclic
plperldone (q = or azeg al l__of whic
urea %ﬂél%ﬁh%.eg;wuadéx NGB aw&wﬂs@s Seehlipatie quinizolnone

hisa @&hﬁ&&ﬂ@éﬂ?@ﬁﬁ&am%ﬂér&ﬁw Q'c&%ﬁﬁ%%:ﬁh@%&? ZG9 e RPBL I, n
aval | abl ¢ g readily prepared via known synthetic

and 1 prgylp é%dRal%l l?my\ pd Bs atf hydregsns step. Where RI0 is

Ry dh QE&BamE’e% sBip%, B '&ﬁa}pﬁls@&'ﬂﬁé carrﬁawabdvﬁe@fnqse%@ﬁhﬁme
strategil es e us E@gtect he exp osed nltrogen

comp@ﬂnﬁét%r@@ﬁmﬂ@ S%@mde owﬁ lcblariderio m@eﬁiu% pragaideon

compBHx?d Eghﬁ&%ﬂﬁ@f dulnd{f S AU D AZ %Heﬂe@ﬁ‘? 1s sdlﬁlr% i?so
rocyclyl-substituted,qurnazol ino .
nxtroggeh&m—éfl e“ay myie A Prés T i b ARAR 32 aBh & ﬁ@d% éredmdﬁ%en

W&HF AiaYPAS i thel gcéa%}@{)%@llnx g%s?{blé #nd wﬂl | suggest

parti a unsat ur at I'n certain e iments th

them@@hytﬂx‘fhmecﬁﬂﬂﬂﬁfdyn thecart. léq;@ﬁalapbfowéqcyve M@ﬂgﬂ@t @EY he carried
out uﬂ%%@ﬁ %ﬁg&ré Jhﬂmé SR Iﬂgmrg%(j 719 stﬁ%gftﬁlﬁfbd%cé 8 desired R

r ne COﬁpOUﬂ aa-

substiTing of feamuiadih) ethybehaadiydemgen. Se¢lectivy abkglgtinniof the besrily a
carboHlo‘hI‘%&?Pmn% i [@%g Ll%jbé' 0% @& aly é&ngﬂgf 2knSivh Qecﬁhgﬁlg?{d iitroduce

PRazol | none I'S aconpoun
anI{hodhmBaNQNPuwmgrelnxls carbon, Zis - (CRaRb)r, mand n

?{18 o}berﬁgﬂ Efb fd%‘{ R—% \%/leﬁ %ﬁﬁ?@mﬁﬁ%@ﬂ& '8? gtﬂe? BEI?ZOS’p
hahd&shhem@l halidereén sisp 3q;rom1¢s ®REnpdRerds RY forme]Hd) Rhorin 4
(CRaIE&S)r S5 35498 LLARANRS }%Jd%geg (i. §t 28 rﬁetﬁ?ﬂﬁg)x %eﬂﬁacetyl halides
or phenylpropionyl halides, such as 2-methyl-2-phenyl propionyl halide, may
alternatively be used as the aryl halide e to provide compounds of formula (I) wherein r
is 2 or three, and wherein one or more of R* and R® may be alkyl. As yet another
alternative, an aryl (or heteroaryl) sulfonyl halide ay be used in place acid halide e to
provide compounds of formula (I) wherein Z is -SO-.

In certain embodiments, heterocyclic amine b may be a piperazine of the formula j:

10

iéf

(i.e., qis 2 in formula (I)). In such instances, where R%is optionally substituted phenyl,

the compound h is more specifically of the formula (V) described above. Similarly,
where R? is optionally substituted phenyl, the compound i would be more specifically of
the formula (VI) described above. Many substituted piperazines of this sort, including
N-methyl piperazine and 3,5-dimethylpiperazine for example, are commercially available

or prepared by well known techniques and may be used in the procedure of Scheme A.
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Formation NH b ff a SCHEME D In step 1 of Schene D,

br ononi t robenzyl brom de conpound k is converted to
woRasobmayyl ester conpound bb by treatnment w PEI/EP2005/000095

pot assi um acet ate or ot her-39l-kyl acetate salt under

pol ar sol vent conditions. Conpound k may be prepared

RefertigatoihienefB, bhetheosyneisipo nokita gort the sndjject\abmlpounds is

nosuccinam de in t ence of
showi PR A g g oub e Pt Aotarsyr SPaT R sech
occurigrde iz d, R RAFRPORE, R, Bfyd Rlloplb"ed]ﬁbe aab aodefined berelhi s
hydr ol ysis may be carrled out by treat men; Wi th KOH or
gl | ke base under aq@o® conditi ons. THe

br nDnl trelenzyl |~ E¥ smy then ramBg%d $tan 3
53 tmegt,g,l db nﬂgsno be n‘ T al | ®fd. Thepstection
eyt i on chi 89ed by reatma w¥zh Raney

R N| ckél ﬁ"z'%é“pr sénc of hydrazi ne, or by treatnment
wikh ot her r éduci ng ag'ent In step 4, beroxazi none
conmpound ee i s made by reaction of brormam no benzyl 1.‘
alpohol dd wit osgene. This cycll ation rmy be
" cdrriged out under drpy pol ar aprotfc Q{dﬂl ﬁmc)l\ /(CRR)
I elC

R®
§ oR—ts—cn
58ta4cr colpl i ngtemi nat i i rrled\ R

10

ut wheoed n hee | i NGakgidn N es A’E‘I’f’lﬁ_\""brom n

&, g¥bup B drmppundi ee to yi el d(%% RY, /l“
heg erocycl yl -substitute @anzoxa%l npn§ &{9 x /I’H\§ RR (C RR),\R
react on maybe perfor ®mEd 14" t he presenc ? adtum s

cat al yst*ihder non- pol ar sol vent conditions. H r? St ep
ByurosemicNyal kyl ati on of the heterocyclyl-substituted
bERZE%azi none ff is carried out by treatnent of

compound B f fwi th a strong base finder dry, polar
aprotic N’an shept | omd&#@&t, on swebh an ®R'0L /(CiR)
R

10

Z-W

N

a- hal oal asrﬂ?l psoyely i¢@e t Nenination R

Naryl@hkyl ben@oxazc[[}oanoe g%} QLB %lgg Avar IRéty E;o

of hal oal kyl donpounté@Rqay be use R, N5
q (RRC)Z\ /(CR6R7 (CRRON

R
H b v

SCHEME B

In step 1 of Scheme B, bromonitrobenzyl bromide compound k is reacted with
protected amine | to yield a protected nitrobenzylamine m. This reaction may be effected
in the presence of sodium hydride or other metal hydride under dry polar aprotic solvent
conditions. Compound k may be prepared by treatment of the corresponding toluene
with N-bromosuccinamide in the presence of benzoyl peroxide to afford the benzyl
bromine.

The protected nitrobenzylamine m thus produced is reduced in step 2 to afford
aniline compound n. The reduction of step 2 may be achieved using Raney nickel and
hydrazine under polar protic solvent conditions.

In step 3, the benzylic amine functionality of aniline compound n is deprotected by .-
removal of the Boc group in order to provide aminobenzylamine 0. Boc removal in this
step may utilize hydrochloric acid in ethanolic solvent.

The deprotected aminobenzylamine ¢ may then undergo reaction with phosgene in
step 4 to afford the cyclic urea or quinazolinone compound p. This reaction may be

effected in polar aprotic solvent using triphosgen or other phosgene source.
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in this step as described above in Schene B. Conpound

gg is a conpound of fornmula (1) wherein Ais O Xis N,
woe@s@79ahnd mis 1. Many variations on the proRPEHEP®O&00095

Schenme D are possible. In gpe such variation,

benzoxazi none conpound ee may be treated with

I8)5%¢p 5,laatnRRylation of e dyai@ka €85poERES id ArdehewrbyC.
The resulting al k%l ation product can then, be . .
treatmg Rf FORROUN RV HEHE BAse YRS PosE RERRICEPditignsyr d

: : . : . _
follow B FEIONI Yt o St Rl byl PRSI €16 Br e N aidty)
quinazpnemg congpqunshie ThedeldaBetianyhcaneo mdniag SOBPESs dor example,
i iy o i .
venaS . (15 B0ER IR K nd Bl NP BN 28 g
(providingF 22 et BH RS ey hydropat)hg-naetbylaenzylivdlida(providiegt ed, Rbas

be u ul i e_treatnent .of .cerfain CNS di.so rs .
hydrosg oL S o UG PRl ] Filsre cof B LEEe desied
R® and&lb(s:ubﬁtj/tuemteﬁhﬁgnsﬂaﬁﬁn. Gaﬁiplcuﬂ& grrgasdl@{jbe laserolmgbimsnature, such

SYy,. ohsessi .CO | V. I SOr ,_oad .
as  affalf B dinS el i Brlaftial uGing Raedled quliiin e a ke

Tafstépg) Al ckds¢- Lo TBNRY Abhina b e cbs BrdRie, ouft dd@idig heterocyclic

. disorder uch,as anorexi a, brg#(ma, and oliesity,
amine Bgipnlacst ths RSSO P 8f BRI PoRd drrgqlinone Compound
s. ThifyReiGcH fadilitytediis tHedREseh adibihretdlp0 a6l@hbsiolar solvent
i (A Rl G g e St B
nitrog&g!ziglapdtm%)r,am a@g;il aﬁrEEQargi RO arabgdiobat.ed with

spin rauma and/or head. injury such as . .

m%&me&g steRdetieR b T FEITIAO U PGl praindgn P Bine
compdHndiSR thedtedRAtH fifRiNENGr ifufgchidtide € form the sulfonamide

astroj nt esti nal i SO f t b I
compcé%@& &@%fomidieﬁmazv ?reu%%\% Negkrlaarbin sigpoS by treatment with

L
the maneehdésquibed #hwve feststaprs, 0 prpvidecthe N-anylalliybsulipnameide
compcﬁﬁfﬁft_gglegﬁf—gé#&nxgi aﬁrglh%:céér?&etﬁé /-2 F ol R ATl A S SABBEL 1 in
step 9, in the manner described above for step 6, then affords sulfonamide compound v.
Sulfonamide v is a compound of formula (I) wherein Y is sulfur, X is nitrogen, Z is -
(CRaRb)r—, mis2,nis 1, and R* and R’ are hydrogen.

It will be readily apparent that many variations on the procedure of Scheme B are
possible. For example, the benzylic bromine of compound k in step 1 may be replaced by
other leaving group, and the Boc group may be replaced by other removable protecting
group.

The cross-coupling amination of steps 6 and 9 is shown in Scheme B as being
carried out at the 5-position of the quinazolinone system, where a bromine leaving group
is provided by compounds u and r. This amination reaction is effective at other ring
positions as well, and thus heterocyclic amine b may also be introduced at the 6-, 7- or 8-
position of the quinazoline ring system. The cross-coupling amination reaction used in
steps 6 and 9 of Scheme B is described in An Improved Catalyst System For Aromatic
Carbon-Nitrogen Bond Formation: The Possible Involvement Of Bis(Phosphine)
Palladium Complexes As Key Intermediates. Wolfe et al., J. Am. Chem. Soc. (1996),

118(30), 7215-7216.
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FLI PRand functional assays are descri bed bel ow. The

present invention includes pharnmaceutical conpositions
weomss®Bhg at | east one conpound of the preseRCT/EP2005/000095

i nvention, or an individual4isoner, racenic or

nonracem c m xture of isoners or a pharmaceutically

aesiarhaklse osSdHerRIA, $10d heddrecidic aebhe b uagidhSelierné B magtbe a

. least _gn h ticall t ahl [ .and
piverngas o e POk S S BERE SpSa0h S % phens,

ris 1laRARe tqh@ RP §r_-e| l}yﬂr@%ﬁ,eﬂh@ kompbend 9 EpavRdpedficdlief hredsentla (V)
|L.nventi on_ w,

desce v S g g bt RS b SR ¥ ana
are h@iBe B, $hé @ﬂg@uﬁ&r waglEbe nbrapeEfdall@ ofihiifbatiula (VI) described
utillities. Suitable dosage ranges are typically
above.. 500ny daily, preferably 1-100 ng daily, and nost
PR &SRR oW - RAEHe tatteYs is SRMRR h Bl ePRREATE Ho Snay be utilized

factors such as the severity of the dise to a
to prepasa cEpoEls of Gee iaNentiosh With\be dhe 8491%’? 8§> ﬁgss% gc‘% and R’

beingd %edagﬁ,ts:@ H&ééirﬁfrﬁeﬁﬁo@eqﬁp@w&h&ﬁeg proéVifed Quiudtslof foFula (1)
of admnistration, the indication towards which the
whergirX fsi cgthomtingiead ef niftpgsk ed, and t he pref erences and
experience of the nmedigal practitiones gnvolved. One s RP
gf ordinary skill i l\}z‘*h,e art of treafklgrsuch di seaseg
) he able, wit Bndue experi fekgdsion and in
2 );knovw-eséfgze-and fhe di scl-c¥Biesof
@Rt aPtbeat heya

|
dl i dnce : r $8
GO I l]r{ 75(99' it T on, t R u ,f cal 'fy‘gfgenaﬁon

\ngH”)qu! ve rgnplint o1f( the _gonpounds @), nPr@sent R,
i nwent i Ra dtVen di sédse. In gengeal, ,conpounds  crRR. .,
of the prespt i nveffRonswi |1 be administéfed as aa "

phar maceutic¢dl fornul &tions including those suitable

for Ioral (i ncl udi ng bucs@HEMEICsub |ingual), rectal,
nasal ,

t opi.cal , | , i nal,, .
(bbb B e e B o B e e ap s A R gsagent such
n-bubyl MEMLANERUS afRirbid pelmeRus) catdifichssindalry toe/aoetone a

e AL ST LS L0 B L0 8 O Bl
groupSs S9RREEbY Nihaira! THSIGafdieRYABdieRts thhldireddpraced in-situ
mthé]%geléggng}léﬂtggp £ %nefggt gldgll%)ﬁgt?odn hd- I?rrog{d%% ﬁe?ergpy%lyﬁg Jstituted
quinazolinone y. The heterocyclic ketone x may comprise, for example, pyrrolidone (q =
1) or piperidone (q = 2), or azepinone (q = 3) all of which are commercially available.
Many substituted pyrrolidinones and piperidinones are also commercially available or
are readily prepared via known synthetic routes, and may be used in this step. Where RY
is hydrogen, Boc protection or other removable protection strategies may be used to
protect the exposed nitrogen of heterocyclic ketone x and corresponding nitrogen on the
heterocyclyl-substituted quinazolinone y.

In Step 2, the heterocyclyl-substituted quinazolinone y is dehydrated by treatment
with mild acid to yield the compound z wherein the heterocyclyl moiety is partially
unsaturated. In certain embodiments this dehydrétion may occur spontaneously, |
making step 2 unnecessary.

In Step 3, compound z of Step 3 is hydrogenated to provide quinazolinone
compound aa. This reaction may be achieved via hydrogenation using a platinum or

palladium catalyst under mild ethanolic conditions. The quinazolinone aa is a
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about ope hundred (100) m || ans, per tablet, are N
N
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dcohchet T s byt o] oty tressroehtun K ORboteagy under
aqueotlé havi ng.the necessary binding capacity in suitable

The bromonitrobenzyl alcohol cc may then be reduced in step 3 to yield -
bromoamino benzyl alcohol dd. This reduction may be achieved by treatment with
Raney Nickel in the presence of hydrazine, or by treatment with other reducing agent.

In step 4, benzoxazinone compound ee is made by reaction of bromoamino benzyl
alcohol dd with phosgene. This cyclization may be carried out under dry polar aprotic
conditions.

In step 5, a cross-coupling amination reaction is carried out wherein heterocyclic
amine b displaces the bromine group of compound ee to yield a heterocyclyl-substituted
benzoxazinone ff. This reaction may be performed in the presence of palladium catalyst
under non-polar solvent conditions.

In Step 6, an N-alkylation of the heterocyclyl-substituted benzoxazinone ff is

carried out by treatment of compound ff with a strong base under dry, polar aprotic

OH

NH,
dd

|
accor di Agly« sui t apl repr(fés“egtgﬁ)(cﬁg)umt ge fERRC JCRR),
*gﬁ i esent i¥vention m&?%g_*
N oa Minden vari ety @ admi Wiyetent | on @f\i
N

e}
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proportions and conpacted in the shape and size
desired. The powders and tablets preferably contain
w0 p@se9sait one (1) to about seventy (70) per CRCIK/ER$005/000095
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Exam}@ﬁses‘%@t?&{%é?% which are intended to be converted

re use to liquid form preparations.
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attacksmkﬂinsm attsnttdm deficridyperattivity @wmddréﬁfl)d’i@h menm@sderf@t
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irritable bowel syndrom

The pharmacology of the compounds of this invention was determined by art

recognized procedures. The in vitro techniques for determining the affinities of test
compounds at the 5-HTj receptor and the 5-HT>4 receptor in radioligand binding,
FLIPR and functional assays are described below.

The present invention includes pharmaceutical compositions comprising at least
one compound of the present invention, or an individual isomer, racemic or non-
racemic mixture of isomers or a pharmaceutically acceptable salt or solvate thereof,
together with at least one pharmaceutically acceptable carrier, and optionally other
therapeutic and/or prophylactic ingredients.

In general, the compounds of the present invention will be administered in a
therapeutically effective amount by any of the accepted modes of administration for
agents that serve similar utilities. Suitable dosage ranges are typically 1-500 mg daily,
preferably 1-100 mg daily, and most preferably 1-30 mg daily, depending upon
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The conpounds of the present invention maybe
formul ated for parenteral adm nistration (e.g., by
WO pposoeioan, for exanpl e bolus injection or conPCTEPS5/000095
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SQlIlthH%,O stspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration; or in the form of sterile injectable
solutions for parenteral use. Formulations containing about one (1) milligram of active
ingredient or, more broadly, about 0.01 to about one hundred (100) milligrams, per
tablet, are accordingly suitable representative unit dosage forms.

The compounds of the present invention may be formulated in a wide variety of
oral administration dosage forms. The pharmaceutical compositions and dosage forms
may comprise 2 compound or compounds of the present invention or pharmaceutically
acceptable salts thereof as the active component. The pharmaceutically acceptable
carriers may be either solid or liquid. Solid form preparations include powders, tablets,
pills, capsules, cachets, suppositories, and dispersible granules. A solid carrier may be
one or more substances which may also act as diluents, flavouring agents, solubilizers,

lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, or an
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worRdoseerIBogeneous m xture i s then poured i ntRPCT/EP2005/000095
conveni ent sized nolds, allaged to cool, and to
solidify. The conmpounds of the present invention maybe
encaparlatngamettrit rIn\pag;idlaﬂL thedairier géneillydna finelysividedbssolid which is

o i SR G S Bl i Bl (PRI BT ik BBt

geneﬁﬂl’yrls ﬂﬁﬁed&&élﬁﬂ&fd&fmdlhavmg ltli@eiéﬁsaﬂytbnbﬁng payaehy irpdudtable
ounds of, .t rese nyvent j ma e
proBb o AR T 1% e B Tksite fer EhePefiEs anghablsfs
prefﬁ'ublpeﬂﬁﬂaﬁﬂﬁoﬁr&oap@lhé @ telibat tsévyntyc( 70]‘Ipergétﬂ:au|f tigpactivy by
nv 1.0 neans, [ exa ro
comBuhit 1w B Rca i iy ARt DS 6 raSEe T R thamelen
ma ﬁesﬁhﬁg{e@rdﬂé talu) shgﬁpﬁetofs@ fpeatid, detthia, dtalchegelanretrofacanth,

T S kSt S S S ua SEyts nd

the m&l um% tefm “Brepafitioh? Mnféhdailﬁ)ﬂﬁﬂﬁﬂ@ﬂme fbﬂnﬁlﬁﬁoﬁ @SﬁhthEtu’t’e

his be achjeved for ex
compgy wné CREHURHRG TG Sy FRRET, B 61%8@31 Pl active
compgﬁéﬁ nsIntth B%/ %b@fbaﬁ?é&s tilﬁ sﬁrlﬁﬁﬁitdleébad cﬁﬁier &ehlgﬁ @ in association
m ni_st.rati.on rticularly espiratory tract
withgh Simiart Maﬁlget% #1i% larensst T8 enﬁhfffeét r abfebsnpowﬁ%r%aﬁ%ﬁnaﬂl&
cach\ets! Amﬂ% ¥B@H§~‘so%d$8ﬁﬁ§ suRable lf&ﬂ &aﬁdd&ﬁmﬁs@fm@ﬁ anpl e
he. or er o five agp m cr.ons ess Such a

psathqrrcfp@n@,w@ leelr pral ebniist@opyn i IR G3erm PrepRseions

incdl@ihg eh@lsic% AFRkR, Qi &fulhisZBldtRMs, aﬁh@o@(&lh e@lsmns, or solid
ingredient s prOV|ded in a pressuriz

a
forms prepagstieny whishlaraiatensied ko Becanvers fhﬂ‘fﬁlﬁ Bﬁfgéea‘ﬂ%ﬁ&ﬂ liquid form
prepafdtiohs. FMulG¥AIRL be Efe%meaﬁﬂ%lﬁh&% RIRKBRPR, in aqueous

trichl orofl uoronet hane, or dichl or ot et r af [ uor oe hane
propyiene ghisehsoditinms @& sy conteit crawisHEBE agepss formrampls,
lecitHfAY s&gﬁéﬁ? Hio‘?l'abieXteaJ)Is&a%iQ nkaﬁébu@ sSIUEHACLA e C})?H}Qﬁe@ﬁy

eclt he dose of % becontrol |l e
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syntﬁé(tge’ St B! Hl%{l‘E’Y(Jeu&I%Lé, WasH c%ﬁﬂ)xymethylcellulose, and other well

known suspending agents. Solid form preparations include solutions, suspensions, and

emulsions, and may contain, in addition to the active component, colorants, flavors,
stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners, solubilizing
agents, and the like.

The compounds of the present invention may be formulated for parenteral
administration (e.g., by injection, for example bolus injection or continuous infusion)
and may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for
example solutions in aqueous polyethylene glycol. Examples of oily or nonaqueous
carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may
contain formulatory agents such as preserving, wetting, emulsifying or suspending,

stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder
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pol yvi nyl pyrrolidine (PVP). The powder carrier wll
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i shi npan I on, Easton
PERephpeids of mr@sgehmmtm mabefesdtechfor nasal

administration. The solutions or suspensions are applied directly to the nasal cavity by
conventional means, for example, with a dropper, pipette or spray. The formulations
may be provided in a single or multidose form. In the latter case of a dropper or pipette,
this may be achieved by the patient administering an appropriate, predetermined volume
of the solution or suspension. In the case of a spray, this may be achieved for example by
means of a metering atomizing spray pump.

The compounds of the present invention may be formulated for aerosol
administration, particularly to the respiratory tract and including intranasal
administration. The compound will generally have a small particle size for example of
the order of five (5) microns or less. Such a particle size may be obtained by means
known in the art, for example by micronization. The active ingredient is provided in a
pressurized pack with a suitable propellant such as a chlorofluorocarbon (CFC), for
example, dichlorodifluoromethane, trichlorofluoromethane, or
dichlorotetrafluoroethane, or carbon dioxide or other suitable gas. The aerosol may

conveniently also contain a surfactant such as lecithin. The dose of drug may be
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formul ati ons contai ning a conpound of the present

i nvention are described in the Exanpl es bel ow.
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adhegpiepalid suRPol Tt PEPLHY Q@gﬁ@ﬁegt sphe CP%‘@}D&F}
pen@Bftfontdnfnect RES WeRRe ‘(‘@-ﬂ@ﬂec@’[ﬁ@a@kﬁh‘eptﬁﬁ-@t&ie@; Sddigined release
delivery systems are inserted subcutaneously into the subdermal layer by surgery or
injection. The subdermal implants encapsulate the compound in a lipid soluble
membrane, e.g., silicone rubber, or a biodegradable polymer, e.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such
form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packeted tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can bea capsule, tablet, cachet,
or lozenge itself, or it can be the appropriate number of any of these in packaged form.

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

Examples below.

EXAMPLES
The following preparations and examples are given to enable those skilled in the art
to more clearly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and
representative thereof.

Preparation 1
Methyl-carbamic acid tert-butyl ester
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organi c |l ayer was washed with water and brine. After

drying over MJSq 4, the organic fraction was
w@ovseemsat ed in vacuo and resul ting brown resPC/EP2485000095

purified by flash chronat ogd&phy to give

| - brono- 2- br ononet hyl - 3-nitro- benzene as a yel | ow

solid (17.55g, 80% . 1H NWR (CDC 3, G00MHz) d: 4.89(s,

2H), 7. 35(@%%%4 é}g(, 62 ——8_1_Hz) 7.){8( — 2H, JI =

8

1. 6Hz, 2=
4- El_uor o- be era 4-di h
R CANIIRR %%m%ﬁ 3 2o Pzt agaal () wohs
cooléd%W@éﬁH’%&hﬂ%hﬁn@@"lrrhﬁdl\@iﬁtTHPSFﬁﬁsde&Bdtﬂ%thEaﬁ[rﬁfeﬁsﬁﬁer
i n Schene E. Boc SCHE

h
stirrigg eémflq"é/faﬁahsurﬁ, thegeashioRynIKIpE yas aﬂiw@qo WA P Togm

tempafatGre B thOIVdnt Sk ?Jm&%ﬁ ubinl gquﬁ)dr? @\Fa;péhﬂ@r The resultlng
pi perazine-1-carboxylic acid tert-b ester, 20,0

residye wagppuntiedpy Jashshrogariegraphy to g‘éq @ﬁb@]};ag}r{amm acid tert-butyl

Ni. n .
estergy £l 0 (L SEEEBRE. H MR P b NSt T ko)
1.45(£H€).i on m xture was cool ed to roon1tenperature and
poured into a m xture §£ mater/gthyl acetate. The
organi c fraction was wat er and bri ne.
After drying 10BRImdMIHenidneetbylcianiteo-bérehe on Was
concent&ated in vacuo and the resulting brown residue

was purfified by flasd chromatography to g
4-(2-c -nltro p}@eny) pi perazi ne- I-‘;\aydér
acid tlertbutyl+e® d 172
69% . WEA My 77/1. st géﬁg’%e@%é NO

4- ( 3- Ammo- 2- c?%no phenyl ) - pi perazi ne-1-carbo cylfc
A sola€ibf of @fﬂrofi%tﬂ Enethyl 3-nitro-benzene (16.095g, 74.5 mmol), 1-Bromo-

b o s b SRSl e 2405

cc14umﬁ1@k1)sml et nabhRAek otFRiRt.) Aft& rRmdRrg thé sst¥ent B @sing
| askwas
rotary evaporator, the residue was partitioned between water and ethyl acetate. The

organic layer was washed with water and brine. After drying over MgSOy, the organic
fraction was concentrated in vacuo and resulting brown residue was purified by flash

chromatography to give 1-bromo-2-bromomethyl-3-nitro-benzene as a yellow solid
(17.55g, 80%). "H NMR (CDCls, 300MHz) 8: 4.89(s, 2H), 7.35(dd, 1H, J1=]2 = 8.1Hz),
7.88(dd, 2H, J1 = 1.6Hz, ]2=8.1Hz).

Example 1
1-(4-Fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one

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

process shown in Scheme E.
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flushed with N2, and Pd/C (1. 3g)wasadded. The sol ution

wastreated wwth H2 on a Parr apparatus at 30 psi
wW@®sHn6T9e3 . The m xture was filteredthrough cePCT/BP10b&O00095

washed with Et OAc. After cgpcentration, the residue

was purified by flashchromat ography to give4-

(3-am no- 2- cyano- phenyl) - pi peragdcne | - carboxylic ag

tert-butyl ester. (7.585g, 69%| MB: (M+HH) + 303. 2. tep
NO23 4- Boc e 1

Mni nbrret hMI - 3- Mjfjgm ben[z ]am no)——pﬁreﬁvP pi ;ger}z

i ne- 1- car boxyNi caci®Ft¥®Ft but yl ¥ster BodiR¥Ca sol u

OfNGL- ( 3- Ami nQ~<2- cyano- phenyl ) —prpet@zi ne-| - car box CN

acid tert-buHyl ester ( 0.976 3.23 mmol ) and N

(0.9 nm, 6.48 mmmol) in THF (40 1 )"N&gs added Afl uor0- "NH,

benzoyl chloride (0.42 m, 0.355 mmol). The solution

was stirred with a nagnetic stirrer at room

tenperature overni ght and the reaction m xture was

partitione@bcbet ween water and Byl acetate. The

organi c | ajer was washed with water (2x30 m) and [ j

brine (3 rr1) After drying o MySO t he organic
StepraCtI on concent r¥tedd | n Jac

re@ ue p mflegH%Sf1lH§sh |
2. HCVEtOH

uofb- be ZdV m no) - phenyl | - -@ azi fe- | - car boxylic
E id tert but aster as a yel 'ow Bdlid (1.189 g,
87% . ME: 425. 2. The fol | owipgyconpounds wer e
pr epar ed |n a s A har fashion starti th 4-(3-
Anmi no- 2- cyano- phenyl ) - pi per azi ne-| - carboxyl i ¢ acid
tert-butyl ester and using various benzoyl chlorides:
4- (3- Benzoyl am no- 2-cy yl ) - pi perazi ne- 1| - car box
lic acid tert-butyl ?Q%ER{EE(NH-I—D + . 407. 2; 4- Y
Step 1f 2- Cyano- 3- (2-f | uor o- benzoyl am no) phenyl ] - pi per azi ne-

4-( 2-Clvag(6>l r3?81)é% IIDhen% Ibqpérgzrlhe }'/boxvﬁc sid tert—bl(l Nﬂi)ter + 425.2;

NO, ' '

Boc N
CN + [11 Step 1 [ j
| | DMF, 50°C N
[Nj CN
H

NO,

1-BOC-piperizine (piperazine-1-carboxylic acid tert-butyl ester, 20.0 g, 107.4 mmol) was
added to a solution of 2,6-dinitrobenzonitrile (10.27 7 g, 53.2 mmol) in dry DMF (200
ml). After stirring at 50 °C overnight, the reaction mixture was cooled to room
temperature and poured into a mixture of water/ethyl acetate. The organic fraction was
washed with water and brine. After drying over MgSOy, the organic fraction was
concentrated in vacuo and the resulting brown residue was purified by flash
chromatography to give 4-(2-cyano-3-nitro-phenyl)-piperazine-1-carboxylic acid tert-
butyl ester as an orange solid (12.172 g, 69%). MS: (M+H)* 277.1.

henvl)-piperazine-1-carboxvlic acid tert-butyl ester

Do and restiPti ng br own)
romat ogr Q.ptrl%osgé?lmggve @\/\/&

NI

<

NH
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4-[ 2- Cyano- 3- (3-fl uor o- benzoyl am no) - phenyl ]
- pi perazine- l-carboxylic acid tert-butyl ester, M

W@ kosine7933 425. 2; PCT/EP2005/000095
4-[ 2- Cyano- 3- ( 3- chl or o- benzzgyd am no) - phenyl ] - pi perazin
e-l-carboxylic acid tert-butyl ester, M5 (MH)+ :

441. 2, Boc

4-[ 2- Cyano- 3- (2- chl or o- benzoyl am nq phenyl] pi perazin
e-|-carboxyli %Id tertStQ,uztyI es %S (MH—I)+ :

441. 2,

4-[ 2- Cyano- 3- ( 4* chl_or o- BegEy| anm ndY - phenyl ] - pi perazin
e-| -carboxyli '@Ntert-butyl es I (MHH) +

441. 2,

4-[ 2- Cyano- 3- (3, 4- 8! uor o- benzoyl 'rNﬂ2 phenyl] pi per

azi ne-| - carboxyl | c acid tert-butyl este IE/H—?
4-(2-@yanor3-nitro-phenyl)-piperazine-1-carboxylic acid tert-buty ester (12.172 g, 36.6

mmofy th?m egmvé’s didofes H Qhend1EBERNI AR M ﬂmnrh& ﬂ@dmedsaz
I'ne- | lic acid tert-butyl ester, é
flushedrwith- N3, and Pd/C (1 3g) was added. The solution was treated with HZ on a Parr

appaé’uﬂs%‘t% @elfbv%nﬁ 378 Mﬁa&rr@wl@@m%&xa oSN cdMie Aydr] wﬁh@&fwth
azi ne-| “carboxylic acid tert- ester, M5 (M
EtOAg4 a\fter concentration, the residue was punﬁec%/ by flash chromatography to give 4-

(3—arx|‘111r111([fe)_2% 96?1% oxyf@ cpﬁ;é;yil&é-@ éaﬁ%?u an {mb@@é&%ﬁ %pss:@%r, 89%)

car acid tert ester
MS: fgH)* 303.2.
[ 3- (3-Chl oro-2-f1l uoro-benzoyl am no) - 2- cyano- phenyl | -

4-
'_P—DI perazi ne-| car bOX)éI ic acid tert-butyl ester, M5 (MH) +
4-[2-Amigompthyl-3-(4-fluoro-benzylamino)-phenyl] -piperazine-1- carboxylic acid tert-

2- Cyano- 3- (2- et hyl - benzoyl am no) - phenyl ] - pi per azi n
lﬂt‘Yrelisjl[e'-carboxyl|c acid tert-butyl ester, M5 (MtH) + :

365. 2; and Boc
4-[ 2- CyanoB8s ( 3- et hyl - benzoyl am{ j phenyl ] - pi perazin
t

e- I-carboxyhl c acid tert-butyl erl. Step 4

4-12-Am ncLﬁg‘e hyl - 3- (25fep 8101 0- benzyhamm) - phenyn- pi per a
zi ne-1|-car R yl i c aci dterpbutyl CN

C( CN /©)\cx “
NH, F O)\Q
E

To a solution of 4-(3-Amino-2-cyano-phenyl)-piperazine-1-carboxylic acid tert-butyl
ester ( 0.976 g, 3.23 mmol) and NEt; (0.9 ml, 6.48 mmol) in THF (40 ml) was added 4-
fluoro-benzoyl chloride (0.42 ml, 0.355 mmol). The solution was stirred with a magnetic
stirrer at room temperature overnight and the reaction mixture was partitioned between
water and ethyl acetate. The organic layer was washed with water (2x30 ml) and brine
(30 ml). After drying over MgSOy4, the organic fraction was concentrated in vacuo and
resulting brown residue was purified by flash chromatography to give 4-[2-cyano-3-(4-
fluoro-benzoylamino)-phenyl]-piperazine-1-carboxylic acid tert-butyl ester as a yellow
solid (1.189 g, 87%). MS: (M+H)* 425.2.

The following compounds were prepared in a similar fashion starting with 4-(3-
Amino-2-cyano-phenyl)-piperazine-1-carboxylic acid tert-butyl ester and using various
benzoyl chlorides:

4-(3-Benzoylamino-2-cyano-phenyl)-piperazine-1-carboxylic acid tert-butyl
ester, MS (M+H)": 407.2;
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ester Boc BocTo a sol ution of
4-[ 2- cyano- 3- (2-f | uor obenzoyl am no) - phenyl ] - pi

WO 2008067983 | car boxylic acid tert-butyl ester (1P@BERPIPNS5/000095
3.02 nmmmol) was added BH3OMz:(1OM n THF). Altering
heating at 7Q0C in an open flask for 20 m nutes to

renmove [ h)?aﬁ’(b B&Q@dor&%bﬁi@ﬁmﬁb}ph@@ﬁ}-pi}ﬁram 1-baboxylic

un 4 hours. To the cool ed
aCId?Blia@‘fW]o‘?? “\Klgédsé%égﬁl\/ﬁg—?’sl owy and the resulting

m xt ug-g2 @Sn&BL(Bfﬂiﬂ)r@-ﬂ)eﬁﬂi?Mnﬁlﬁﬁpph d)tlI -pipfepdzirn] -baboxylic
The, reaction Mﬂi %partltlone bet ween wat er and
acid ertbytybestaralVis ?‘é@ ic |ayer was washed wi th water
and M (neyahd-BeB- dﬂﬂdfb%n@é’)@dmﬁ@ﬁ%en TNeifSur - C-carboxylic
fracti on was con 4€Jﬁd I n vacuo and resultl ng brown

aCld%leee%sMélﬁM ¥l ash chromat ography to give
4- [2 an-ayars-Byh: §ﬂ0r62;eﬁlh¢mrﬁnngrp2ﬁéhgmntpﬁls&mmmwb]oxyhc
u

erazi ne- car oxxl ic acid tert ester as

ac1d§ﬁé1| ]?W@sgﬂr,MS 57% . M5 (MI-H)+ :415.3 The

fol | opy ﬁ@ﬁﬂé@%@ﬁorﬁﬁfeﬁz@ﬂﬁﬁﬁfo@%ﬂeﬁ 1?-p$ﬂ>éﬁi1@é—1 carboxylic
fashi on net h benzyl am no- phenyl )

acid tept- b@bﬁ%eMsﬂ\’&'ﬂTIbo%]r c acid tert-butyl ester. M

(MEH) 4 T2£ Ho-3. 33 4- d1ﬂuoro-benzoylam1no) phenyl] plperazme—l carboxylic
4- net h f| uoro- benzyl am no) - phenyl ]

aadtept[b@Wb(zqtqieMSﬁ}(’It%} béﬁ%flh c acid tert-butyl ester. M

(MFH) 4 111% 3. ﬁ3 4- chloro-benzoylammo) }I)henyl 1peraz1ne-1 -carboxylic
4-[2-Amn 3-(4-fl uoro-benzyl am no) - phenyl ]
acid tq@t—b@ﬁyh@tefeMS]( CAYBd%3Ri c acid tert-butyl ester. NS

( M+H) A;LZ C&% 2 3- d1ﬂuoro—benzoylam1no) ghengo plperazme 1-carboxylic

| or o= benzyl eny - pi pe
acid t@tzb\ﬂ\@l et ‘Hé) aéi%lli ert-butyl ester. MS (MrH) +
1 431. 855 ¢ ano- 3 2 3- cl-zloro ng?}cr)la ér#]oz yP}élerIrllyln og1p%razelﬁ§,/ 1- c_argll)oscghc

4- 2-
ac1dteattbn@’l t&t@xrb@)&hw #Bdstert-butyl ester. M ( I\/H—i) +
1 431. R 2 _1-
4- [ 2- %%3 r% n%}%l?]m % g u?rf C I}ZO}"lan%n?%zylc mn %?eng h e‘?%?‘fra?lﬁf pe
carbmaiuc Iaedltc!&rﬂ@l@ﬂﬂitﬁls Mc(M+HeT 14582 yl ester. M5 (MHH) +
+431. 8 [2-Cyano-3-(2-methyl-benzoylamino)-phenyl]-piperazine-1-carboxylic
acid tert-butyl ester, MS (M+H)": 365.2; and
| 4-[2-Cyano-3-(3-methyl- benzoylamlno) -phenyl]-piperazine-1-carboxylic
acid tert-butyl ester.

Step 4
4-12- Aminomethyl-3-(2-fluoro-benzylamino)-

butyl ester

henvl]-piperazine-1-carboxylic acid tert-

(/) s ()

N _— N
CN By, pms, THF
NH,
NH
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4-[ 2- Ami nonet hyl - 3- (2, 3-di f | uor o- benzyl am no) - phenyl ]
- pi perazine- 1- carboxylic acid tert-butyl ester. M5

W@ Mdsh7933 : 433. 2; PCT/EP2005/000095
4-[ 2- Ami nonet hyl - 3- (3, 4- di f.lsgar o- benzyl am no) - phenyl ]-
pi perazi ne-| carboxylic acid tert-butyl ester. M5 (MtH)

+T04331u210n of 4- 2— ano 3 (2 ﬂuorobenzoylamlno) -phenyl] plperazme 1-

- di ¢hl or n ni_no ]-
carbﬁ%@raa@] t rﬁe @5*6&91 2%2 %108 ] @éﬁ @EH@ﬁM% HEF).
Afteﬁn H@@m%,at 70°C in an open flask for 20 minutes to remove the dimethyl sulfide,

;@ Am nonet hyl - 4- di chI gro benzyl am_np) - phenyl | -

PyR3skRen laegt @réeﬂaeq far 4 Bpyrsp doyhe gagled solujror Wasgdded

MeO'H sty And the resultm§ mixture was stirred at room temperature for an hour.
[ 2- nomet h chl oro- 2-fiuoro-henzyl ani no) - phe

The FﬁﬁF‘]lQIbF}éEPaezWﬁ@a@U@quncwﬁéﬁ and ethyl ﬁﬁ?}ﬁ"ﬂ The peganic layer

was W&h@a/wﬁh Wateﬂé’rﬁi I?mne After drymg over M?SO4, the orgamc fractlon was
Am nonet hyl - 3- (2- met hyl ~benzyFam no). -phenyl ]

concep THER #y Voo a{ld re\%lﬂ@zs&snowel ra%dlée Wmurtﬁﬁd;hv hp ghromgtpgraphy

to gl(févli'gk ai'hméﬁa@fhﬁl 33(Qqﬂuoro-benzylammo) he:rggl g1perazme 1-carboxylic
Am normet t hyl - ZS‘E eny - pi pe
ac1drc%rr_rbﬁbfl ?@%Fraé@»ﬁﬁﬂ@‘@ ssaled (ﬁ%@ag: B%t) Sdddd

1T§1@ fd’ﬁlOW?ﬁ c ?%ﬂ%'r{d)s v@r@hﬁ?ﬁﬁa'lﬁ‘ a similar fashion:

1-yl- H qui ol in-2-one A solution of

4-12- éﬁn@mmthﬂ F-herzylasrino hbanyl)-pifemyine- pisarppiylic acid

tert-bRIVP&L zMge( mcagpexylic acid tert-butyl ester ( 255
° nyP %2 IVII% ) C2cl 2 (6 nml) was cool ed to 00C and

NEt 3 @dzmmomqhﬂérﬁ%ﬂyombemvhaph@@)gbhﬁw Apipgyazige-d?
carb c)acfﬁﬁt i eegter'?vlé +&H)H4rl|5r39 at OOC for half an

tion ure was all owed to warmup to

room &é&p@nm@hﬁﬂﬂ(wgombmmame@) -planytlepipovariae-land

I +| hed wi th wat
carbgﬁg% acﬂ%@%t%kﬁl eIt'%? 1\% g@ﬂ}@erﬁ@nggs }’Vﬁz gr g‘é"'m c wat er

fract flda—Ammocmtb)elrﬁ (%tblaro—hewbmnahghmeé uplpnewglrigflovm
Carbéﬁflifq&?ﬁ?sow {%2\?3 W g_basﬁlghr omat ography to give
1,2, 3442t@nnwmydh¥i 31(43 -ablpod-benzylaphino)-pheret] apnpnmzmt-l-
carb R AR AP s Bor e g a5 @ velow sol i d
4-[2-Aminomethyl-3-(4-chloro-benzylamino)-phenyl]-piperazine-1-
carboxylic acid tert-butyl ester. MS (M+H)" :431.3;
4-[2-Aminomethyl-3-(2,3-difluoro-benzylamino)-phenyl] -piperazine-1-
carboxylic acid tert-butyl ester. MS (M+H)":433.2;
4-[2-Aminomethyl-3-(3,4-difluoro-benzylamino)-phenyl]-piperazine-1-
carboxylic acid tert-butyl ester. MS (M+H)":433.2;
4-[2-Aminomethyl-3-(2,3-dichloro-benzylamino)-phenyl]-piperazine-1-
carboxylic acid tert-butyl ester. MS (M+H)" :465.2;
4-[2-Aminomethyl-3-(3,4-dichloro-benzylamino)-phenyl]-piperazine-1-
carboxylic acid tert-butyl ester. MS (M+H)":465.2;
4-[2-Aminomethyl-3-(3-chloro-2-fluoro-benzylamino)-phenyl]-piperazine-
1-carboxylic acid tert-butyl ester. MS (M+H)":449.2;
4-[2-Aminomethyl-3-(2-methyl-benzylamino)-phenyl]-piperazine-1-
carboxylic acid tert-butyl ester. MS (M+H)":411.3; and
4-[2-Aminomethyl-3-(3-methyl-benzylamino)-phenyl]-piperazine-1-

the I8}

carboxylic acid tert-butyl ester.
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28. The 4- [|-(4-fluoro-benzyl)-2-oxo0-

I, 2,3, 4-tetrahydro-qui nazolin-5-yl] -piperazine- 1-
w@200boxiBd ¢ acid tert-butyl ester (179 ng, O0.4BCTYRP10P5/000095

was dissolved in 4 nl ethangh. To this solution was

added 2M et hanol i c hydrochl oride acid solution (3 nml).
Step B Bhe reactl on m xture was heat ed at 100 0OC for 20
ne. soI I.d forrred The

77 ng of } &4 fruoro benzyl)
5- plpera2|n

%yl -3, 4-di hydro-1 Hq zol i n- 2-one
hydr ochl or| @lp salt was coll ected E ﬁ light yell ow
powder. MS[(MrH) + :34%kepdhe fol | o ng conpounds were

prepared i si m | ar—ashi-on: NH
| - (2- Fl uor o-jbenzyl ) - 5L [yirpregeatiftn- | -di hydro-I H qu
i nazol i n- 2fong h§ﬂ§ oc%l*@m sal t. £ 341;

W9+ : 341
| - (3-Fl uor |')-5-pi perazin-1-yl-3; L hydro-| H qu
drochl oride salt. M ( + :341;

i nazol i n- 2- one |
| - (2-chl or o- benzy 5- pi perazin-I-yl - i Flydro-1 H qu

i nazol i n-2-one hydgospl oride salt. MS (MtH) + @ 357;
1- (3-chl oro- benzyl ) - 5- pi perazi n- 1-yl -3, 4-di hydro-
A soluticginfrda2edrhimo2netingd-3AAd floaoHmemizylemérad )t pivBYL Aiphrazine-1-

:357; . o
carbpS P acid or s 5T § 283 Fepeaencl) i PEIaCh (Gl wpssoplgd fg 0°C
and INEaz@l lj9nn121 86 mrhykj radtiphésgen €dlhg, IOSZZ(IMMd)l) were38ded. After

. 1-(3,.4 | ).-5- pi perazi n- k- - di -
stirg PG Bl 2 BE Ry oo BPTAR LoVt fatly oo Tobm
tempéirE&re hnd RasPartitioned between water and ethyl acetate The organic layer was

ben er.azin-h-vd< 3.,4-di hydro-| H qui na
wastRg D SR EG itb l To ras et a0k T e ettt s
contenrdted-ibvadtloahd-rbailtiyd hrobmpiegdnawaspurifidd-td, flbshl chnotitategraphy
to glvggu[llnﬁzfﬂc;rg %ngyn)e r&grlof Q |4ot[e{rg}?y rg-lqtuinal\z/c%irg-lglf}'r_?-pi'-perazine-1—
carHox(II&. #tiddetrthaylGstee By Villobr pIif 122 ig; 66%).- 3, 4- di hydr o- |
28. Jl:h ?i (%lluoro genzyﬁ 2-0x%0-1,2,3,4-tetrahydro-quinazolin-5-yl}-piperazine-1-
carboxylic ac1d tert-butyl ester (179 mg, 0.41 mmol) was dissolved in 4 ml ethanol. To
this solution was added 2M ethanolic hydrochloride acid solution (3 ml). The reaction

ey

mixture was heated at 100 °C for 20 minutes, at which time a crystalline solid formed.
The solution was allowed to cool to room temperature and 77 mg of 1-(4-fluoro-benzyl)-
5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one hydrochloride salt was collected as a
light yellow powder. MS (M+H)":341.
The following compounds were prepared in a similar fashion:
1-(2-Fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one
hydrochloride salt. MS (M+H)":341;
1-(3-Fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one
hydrochloride salt. MS (M+H)":341;
1-(2-chloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one
hydrochloride salt. MS (M+H)" :357;
1-(3-chloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one
hydrochloride salt. MS (M+H)" :357;
1-(4-chloro-benzyl)-5-piperazin-1-yl-3,4-dihydro- 1H-quinazolin-2-one
hydrochloride salt. MS (M+H)" :357;



10

15

20

25

30

hydrochl oride salt. M5 (M+H) + :391;

| - (3-Chl oro-2-fluoro-benzyl)-5-piperazin-I-yl-3,4-dihy
wale@slobt9gaii nazol i n- 2-one hydrochl ori de salt. RESI/EROBE/000095

+ :375; -54 -

1- (2- Met hyl - benzyl ) - 5- pi per azi n-1 -yl - 3, 4-di hydro-1 Hqu

i naz OlJ(P) 4&3%@1’6%&529@% pfpeﬁt&nﬁalyilﬁ Mh&MU‘ﬁH*quﬁa’ﬂ)lm 2-one

(2-Meth Nz - pi perazin-|-yl -
hYdrﬂagPﬁ%F%ﬁMi 3%#7} 2-one, hydrochl ori de salt. M
( M"H) 1%2; 33J§ﬁluoi=§-bélﬂzyl)h5‘»pﬁfe£&ﬁﬂl]!f)@—3ﬂf diEyarePl H-duindlin-2-one

di m;ro benzonitrile in step 1 with

acin
hYerdﬁ%’ﬂﬁ?PagtzNés— MAHY 1 82%enzonitril e,
4-et hyl(23. ﬁfcﬁlo@bib’éﬁ’zy?e%iﬁﬁjl eyl-Bndifdro-1H-quinazolin-2-one

trifl uorometh nitro-benzonitrile, additional

hydreehiptde erlt: Me?ré\’lijﬁépé?%d and are shown in Table 1.

Exanpl §33-Dichloro- benzyl) -5~ plperazm- 1-yl-3,4-dihydro-1H-quinazolin-2-one
1- Benzy I- l\&z erazjn-1 - 3,4 dlhydroIH-benzo[l

hYdTOQlﬂB!Efth%‘d éHi 39Hi OXI de To a sol ution of
4- ( 2- mf@ﬁﬁﬁdjﬂﬂugr&ﬁ&ﬁfb%fﬂér&ﬂﬁm@h% Mﬁg&ﬁ;meqdlﬁ&rohn-

boxylic acid tert-but est er , from

2-onehg cmhblrldEﬁélﬁ]M@(M)" n 91 i di ne ( (6 M) was added
sul f amdeviedy gﬁbémyl)lsf ?%em 1-y1 X.ng -4 L%dﬂxﬁ@zeﬁﬁ-z\ﬂ@&

t hen heat ed Under ‘re X over ht a was cooled to
hydrpeldaride %MW@H) RBHardsol uti on and ethyl acetate

wer e gqggqe&lgl Bé}ﬁl—by Fig%ﬁzﬁ'ﬁg—\xggﬁ -@h H{J@YI%{ZOM@Q -one,

washe tion ter a brlne After
hYdrdd}lpﬁéew%rM%M@@ h?éﬂorganl c fracti on was

b
pu“ ?2%3{)0%9%1@ 0 E£ ﬁdb&t%%%&hgg 60 éhﬁi’éfb B@ézoqﬁﬁwﬂ%tepl

maior ive

withgrmethyl- 8- nmﬂaﬂw é+e|t1®dr2s@kimtre ivznzqmtrﬂew%i 4-
el AT S A A Pl S g e

shovgpinifdbdnl.(2m ). The reaction nixture was heated at

1000C for 20 m nut es, atEﬂQA}ngtl me a crystalline

solldforrrs The solutl |l owed to cool to room
eI DeTa A-3d-didfvdro-1H-benzo[1,2,6thiadiazine 2,2-dioxide

I-benzyl 5- plra2| n-1 ~yl -3, 4- di hycli_;o | Hbenzo[
N d B
[ j 1. Sulfamlde
N 2 . HC/EtOH f;(\N
|
“NH &7
CC ? "o
NH K©

To a solution of 4-(2-aminomethyl-3-benzylamino-phenyl)-piperazine-1-

carboxylic acid tert-butyl ester (245 mg, 0.62 mmol, from step 4 of Example 1) in
pyridine ( (6 ml) was added sulfamide (178 mg, 1.85 mmol).The reaction mixture was
then heated under reflux overnight and was cooled to room temperature. 2N HCl
solution and ethyl acetate were added to the mixture and the organic layer was washed
with 2N HCIl solution, water and brine. After drying over MgSOy, the organic fraction
was concentrated in vacuo and resulting brown residue was purified by flash
chromatography to give the boc protected product as a yellow solid (124 mg, 44%). This

intermediate was dissolved in 3ml ethanol, to this solution was added 2M ethanolic
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|, 2,6]thi adi azi ne 2, 2-di oxi de hydrochl oride salt was

collected as an off-white powder. M5 (M+tH) + :359. The
WO 00506d98%8) conpounds were prepared in a sin | aPCT/EP2005/000095

f ashi on: -55-

| - (2- Fl uoro- benzyl ) -5-pi perazm| -yl - 3, 4-di hydr o-| Hbenz
hydﬂ)[chlbmﬂe 6]:1dtsblu«’&6h5(2hﬂ1)e TBe Zeadiiou iiherubeatisiedatedrat deoosafot 20

377. 1- b |
mlnmteﬁ atgfhachdﬁlmarcsvsraﬂwﬂs# Brihs. S Npliipaond alicwed o cool o
rooxa,t&ngé@m@ endlyd 10Bdrdgl- S@iﬁerazﬁﬁl( -dihyd2o- TH-

4- F b di hyd
bensgg o) félllj%{lgzﬂlkﬁegéy brigrstioctor sagw&pﬁ%qa% BeTEupY
powﬁ@r M@' H)* 359.

oro benzyl ) - 5-pi perazin-1| -y di hydr o-1 Hoen
efO@VG}lgFWlBEP Wfée PIePatfi 5}|ad€n]¥‘§fcf?5§’é‘?ﬂ ‘oride salt.

'VB (My ol?luo%ﬁgenzyl) -5-piperazin-1-yl- 3|4 -dihydro-1H- dro-1 Hb
0- benz zion-1-yl - r o- en
ben%ﬂﬁ 246 thiggliazing %%nda%l%g&?ﬁgc PIYs - WM‘E% 0%7 de salt.
MBS ( My ol:lgoﬁbggenzyl) -5-piperazin-1-yl- 3i4 ~dihy dro lH—b dr o1 Hb
enzy erazin r o- en
benizqiﬁ 246 thigliazing %aaTdaqmﬁJ&ﬂQdé%%%E Wo@/étﬁb {fe salt.
M ( Myt Pluo?bggen erazm 1-yl-3,4-dih dro 1H—
fluoro- b 5- pi pera2|n 4- di hydro-|

benmlé@z@[hladlﬂlﬁq 3 ﬁﬂh@ﬁﬂ YFETOEMQU Wit ¥ @%H@ cBfori de
sa t -

N% ?th)or 0- bey?ﬁ§p112erz}zg)r|1 p}e}ila?z% ﬁfh _dro 5 4- di hydro-|
benzﬂlérzzﬁifluqd@@q 2>t2’rﬂ197§t1%1 ydrechond @sa&xMyHb oeft-ori de

sal t

b 35Skl o ’6?:1;)95 pipegazin- Lyl S iy dr o1 i hydr o- |

bensal 2 hiadiznis) 22 Hiiakaby dredbadaeli M VY H 52R-01 | de

ls_al(g AEN% &m%lf%-b'ggzjg)gg plpegazm- —yl -3,4- dllrydr? 1H-

or o- 4-di hydr o- |
benaid eafhiadizzing 2. iiiinhydre Idbadgialb MOV B S3Rb.0r | e

lsal( g C}h'\@dgr ?ﬁﬁk gﬂ?mﬂ%er %;12)3 n‘%lﬁfml& pi T 3e?‘adzﬂ|1¥€m 1}? 3, 4-di hy
bengo[d 2, Hbeadiagine 2,2-dioxide hydrochlorlde salt. MS (M+H) :395.
1-(3,4-Difluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide hydrochioride salt. MS (M+H)":395.
1-(2,3-Dichloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide hydrochloride salt. MS (M+H)":427.
1-(3,4-Dichloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide hydrochloride salt. MS (M+H)":427.
1-(3-Chloro-2-fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide hydrochloride salt. MS (M+H)*:411; and
1-(2-Methyl-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide hydrochloride salt. MS (M+H)":373.

Example 3
1-(3-Fluoro-benzyl)-3-methyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one

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

the process shown in Scheme F.
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1,2,6] thiadiazine 2,2-dioxide hydrochloride salt. M
(MtH) + :411; and
wo 2¢02/0dmBhy| - benzyl ) - 5- pi perazi n-1 -yl - 3, 4- di hyPeDEP1d0&000095
zo[ 1, 2,6]thiadi azine 2, 25di-oxi de hydrochl ori de salt.
M5 (MtH) + :373. Exanple 3
| - (3-Fl uoro- benzyé.r) 3-net hyl - 5- pi perai n-1-yl -3, 4-di hy g

Br
dro- | H guj pazol i nk one Bode synt heti ¢l _pracediore
Bpr-i—b'ed-'!)—l—ﬂ-)t hi |eJAE?&R_C.a,LI‘| aceelg—tgﬁ—s&g fjﬁ/
to the fM5Eess in ScifameNF. St ep 2 T pho§g&PH '
@HENEFBHS?“@:FS)"Q NO, Hydrazine 2 NH,
(2-Bronp-6-nitro-benzyl)-nethyl-carbam c acid
tert-butyl ester Br Br To a solution of
nmet hyl -carbam c acid tert-butyl ester from Preparat ||,:pn
1 (5.347 g, 40.76 mmol) in 200m anhydrous j
di met Byl f or mani de was adde®t sodi um hydri de (2 g Of%l
Step§0/° §fon i g.d neral & moL) % i gn-wi s
Th Qso%uﬁ—erﬁ—ms rred with a Pezne
rPROSGEN rrer :ﬁ m nufesN” ap whi ch Edﬁ( bt he ,&

initial f- gas dBrcorrpI eleg F 2 HcUEtoH
| - br ono- 2- br onort | -3-ni tro-bnzgne (12 g, 40.7mmol) F
was added in one portion and the~eaction m xture was

stirred at QC for an hour. The solution was all owed
to warmto roomtenperSaitHEMEdnd t he reacti on m xture
Step 1 V@S partitioned between water and ethyl acetate. The
—P—aqueous | ayer was extract with ethyl acetate and the
2-Bromor®bnitasbarayBamnethiyl-enbamivsacidetest - terwi t h wat er and
brine. After drying over MgSO t heB organi c fraction was
concentrat e®rin vacuo and resul tj ng brovvn resi due was

purified by £l ash chrotet'ograp
(2- brono-6 ro- BéenZmee gRt hy rbam c acid

tertbutyl
(MFH) + 345. 1.

To a solution of methyl-carbamic acid tert-butyl ester from Preparation 1 (5.347 g,
40.76 mmol) in 200 ml anhydrous dimethylformanide was added sodium hydride (2 g of

35, aNgﬁlDl,\,@\aACoH 1InGF1 g, 84% . ME:

a 60% suspension in mineral oil, 50 mmol) portion-wise at 0°C. The solution was stirred
with a magnetic stirrer at 0°C for 30 minutes, at which time the initial off-gassing had
completed. 1-bromo-2-bromomethyl-3-nitro-benzene (12 g, 40.7mmol) was added in
one portion and the reaction mixture was stirred at 0°C for an hour. The solution was
allowed to warm to room temperature and the reaction mixture was partitioned between
water and ethyl acetate. The aqueous layer was extract with ethyl acetate and the
combined organic fractions were washed with water and brine. After drying over MgSO,,
the organic fraction was concentrated in vacuo and resulting brown residue was purified
by flash chromatography to give (2-bromo-6-nitro-benzyl)-methyl-carbamic acid tert-
butyl ester as a yellow oil (11.761 g, 84%). MS: (M+H)" 345.1.

Step 2
2-Amino-6-bromo-benzyl)-methyl-carbamic acid tert-butyl ester

Br Br

Boc Boc
N 7 Step 2 C(\N/
———————
| Raney Ni/ |

NO, Hydrazine NH,
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Step 2 (2-Am no- 6- brono-benzyl)-nethyl -carbam c acid
tert-butyl esterTo a warm sol ution of

W@ 20080067983 6- ni t r 0- benzyl ) - met hyl - car bam ¢ aci dPCT/EP2005/000095
tert-butyl ester fromPrepasation 2 (589 ng, 1.71
mmol ), and a small (catalytic) amount of Ra(Ni) in
THF Wefshls§18tioh bf &-Btomuvasniaddssh ziiz-Nith - dadlnickcid3ed-butyl

ester 3P BiePPiSHon (ISt Eald | RO PP KB CL Bmp Byt RaCND)

in THEVRYHE( 8168/ 9 Eﬂﬁwﬁ@ﬁiﬂeﬂ mmwm e pias hiddl e rithtskirng he

celite an she Wit h cet The concentr at ed
solutfery wes e B ap FeT T 05 TByPORY 421, wah Hisagg Cafig Toomy e
temp@?a‘tur%mm.@ r&cbéloﬁﬁnb@@wé filtered rbugincdied e vagsheld with ethyl

butyl ester. (371 ny,. CDd,3, 300
scetaif. Thiefgpientigtyl Hlgeisgres Pugxﬁ)e%%tﬂe%‘x @m@% 0B IYEP B
amin®- @Qfdfho-%%ﬁ l)sln%ﬂl B carbamic ac1d tert-butyl ester (371 mg, 69%). lH NMR
3- Br ono- net hépam nonmet h phen | am ne

(CD¢lz- mﬁMi&)@ bABEo I ar?z80(3, 3 tﬁ?? SC?eH)@éﬁﬁ@néﬁ)d6 90(m, 2H).
Ste tert- butyl ester (371 ng) was dissolved in 50 m
2P 2t hanol . " To this solution was added 2M et hanol i ¢
3-Brémd+eokthytandeoneilyl-ebeotlarning 10 ml ). The reacti on
m xture was h ted at 1000C for 30 m nutes, at which
time the depr ‘ection was conpl etdd. The soI uti on was
allowed to c t sgper at p’oured into
the m xture atur|at eo‘—%@ |onHand et hyl
acetate. The HS Iay wi th Et CAc
three tines and the organic fracti onsNakre

Bﬁb&%nrtlg—g b?g!in%o[f&ﬁylﬁ met%%l-ﬁarb%mlc a g r%erljcl-éa (tjlyl estelb(r37 1 m%; yas
d1sso@x_fed96 80 gl eﬂ}ﬁm)l Teathig Ml-hti@nw@laﬂdg_d 2Mt athanplic hydrochloride acid
ot AN T to o B P T i
the d@xoic’:‘cﬁog wa5 c&ﬁplmeml )Tha’sotﬂﬂbﬁl Wwas@Bowed 1)0 qutmd@edten!&te&ture
and %urgf)gtb ﬁlhe m Ty Sgturatter:d R ﬁ%gd&?%g a9 ethéfl ?getm e

act I on was
aquebenipgdratas eetramet] with EtOAc three times and the organic fractions were

concentrated to give 3-bromo-2-methylaminomethyl-phenylamine as a brown oil (1.938
g, 76%). MS: (M+H)* 217.1.

Step 4
5-Bromo-3-methyl-3,4-dihydro-1H-quinazolin-2-one

Br
7/
N _Step4 m
H Tnphosgen
NH,

To a solution of 3-bromo-2-methylaminomethyl-phenylamine (1.153 g, 5.36
mmol) in CH,Cl; (50 ml) was added NEt; (1.5 ml, 10.76 mmol), triphosgen (555 mg,

1.87 mmol) at 0°C. The reaction was allowed to warm up to room temperature and

stirred overnight. After the solvent was removed by using a rotary evaporator, the
residue was partitioned between water and ethyl acetate. The organic layer was washed
by H,O and brine. After drying over MgSO,, the organic fraction was concentrated in

vacuo and resulting brown residue was purified by flash chromatography to give 5-



10

15

20

25

stirred overnight. After the solvent was renoved by
using a rotary evaporator, the residue was partitioned
whedsoer3nat er and et hyl acetate. The organi ¢ PEI/EP200&6800095
washed by H20O and brine. Afgger drying over MgSH, the
organi c fraction was concentrated in vacuo and
bromoe3-uletlhyp, 4> ihydrd-@ Bli- guigazsdia-pune id whitdyolidl @SH mg, 50%) MS:

ography to give
Mﬂgswbﬁ}gﬁn 3- et hyl - 3, 4- di hydr o-| H qui nazol i n- 2-one as
Step Bhite solid. (650 ng, 5099 MsS: (M+H) + 241.1. Step 5

- i benz D5 on TP Y BB Bk S s e | Hau
5- bronD 3- thrhyI 3, 4 d| hydro | H gyi nazol i n-2-one (132

ng, 0.55 /5m anh drous rre h)formanl de was
added sodi yd |de spension in
m neral oi ool ) portl on §0C. The

sol ution was stHrred gnetic stlrre;r- at O0C
for 20 m nutes, at whi ime the ini of f gassi ng
ended. 3- Fl uorobenzyl brom de (0.08 5 mmol ) was
added in one portion and the reaction m xture was
irred.at for .an ho e, so tlon sal
clp bttt of SEmerpBrdy et pBR e Feme
0.55 mﬁiolpﬁhrﬂr?ltdmhl?&ﬂ)ub elﬁmetﬁ;alfmaltéaﬁdaﬁ@b ﬁﬁb& kocaﬁﬁn@tdel.de gﬁfmg ofa
ueous ract with. et tate.and th
60% SRR STl Ol § b IO PR e i e red
with bma@ﬁeuo‘s‘cﬁﬁt atio’y fog 2@ﬁﬁﬁuﬂ&@3d0whld1|’tfin@ﬂ@aﬁitﬁl gﬁf@@ﬁhg)&lded
entr t [ resul ting resijdue
3-FlugEohep P frofy! B05'f. B EBEY 436 9995 Bioe PPBEOTPApe reaction
mixt®reifa8 @@nbd £3°0 fblpﬁﬁ)h&ﬁn ZiHe)soRrt iR W latl Swéd €6 e & doldngu
i nazol |$ -one, as Uowsol ld gﬁ/%\ﬁl\/s 349(11#&1?/%%)t
tempgratiyg @nd Hhq L5aFLRR IE:‘ m%@a%}%l EHeR Ve 2gds ate.
The zfcﬁ%&hsquer WabPexizackedwith Oyt fcfitd 4hd thd cdmBid¥Adr@anic fractions

were yaghidhi Zg%t'z? PR BGE bgﬁezrﬁryms owertMg%Oe the ereAinetion yas
concéitAAQHRAAc@NEnd Moultidd PesiddeMidsputified by flash chromatography to give
156 mg of 5-bromo-1-(3-fluoro-benzyl)-3-methyl-3,4-dihydro-1H-quinazolin-2-one as
a yellow solid (81%). MS: 349.1 (M+H)™.
The following compounds were prepared in a similar fashion:
1-Benzyl-5-bromo-3-methyl-3,4-dihydro-1H-quinazolin-2-one. MS: 333.0
(M+H)".
5-Bromo-1-(2-fluoro-benzyl)-3-methyl-3;4-dihydro-1H-quinazolin-2-one.
MS: 349.1 (M+H)™.
5-Bromo-1-(4-fluoro-benzyl)-3-methyl-3;4-dihydro-1H-quinazolin-2-one.
MS: 351.1 (M+H)™.
3-(5-Bromo-3-methyl-2-ox0-3,4-dihydro-2H-quinazolin-1-ylmethyl)-
benzonitrile. MS: 356.1 (M+H)".

Step 6

1-(3-Fluoro-benzyl)-3-methyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one
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5-Brono-1|-(4-fluoro-benzyl)-3-nethyl -3, 4-di hydro-1 H qu
i nazolin-2-one. Ms: 351.1 (M+H) +.

W@2{050819630- 3- net hyl - 2- oxo- 3, 4- di hydr o- 2H qui. NBZDEP290$/600095
yl met hyl ) - benzonitrile. Ms59356.1 (M+H) +. Step 6
| - (3- Fl uoro-benzyl)-3-net hyl -5-pi perazin-1-yl-3.,4-dih
vdr o- | H qui nazolin- 2-oneA solution H
of 5- brono-1 - (3-fl uoro-benzyl) - 3- net 3, 4-di hydro-| H
qui nazold n- 2-one (156ng, 0.45 mmol) angd 1-Boc-
pi perazipe (1 COmy, 0. 54mgrbl in 1M tWUene was added
to a ewf Pd2( 8-y, O. . BINAP
(2,2 - dl/@enyl phds gRT ey - 1 (14 ny,
0.022 miol )N ail NaCx - ngngé’:ng, 0. BZ_kmplde Wth

stirring, the A on W@ﬁEtbﬁated at 95 C—IQI))Cfor 1
hour and was @ ed to cool to roomtenpe The
reaction m xtuweswas filtered through celi

washed with ethyl acetate. The filtrate wassy@
with water and brine. After drying over Sq 4, the
oﬁmiutmnfafa"ebmmv 13- flvone benzydt 2ondthylvat-diydmet 1H-quinazolin-

O L T e
was ddded3p4-mixetre afijdy( dbayy (rag00.008 mnydl), BINAPRR2i ne-
bis(c#ﬁﬁea ; Eﬁ(c}é{)ﬁaﬁg?-‘ﬂlqb}n%&lfhgw 1)4| mg %)t 622 A o}/)eLAd) Wadf- lB'uCt6g %?g,
0. 674n1,[nlo})( With stixrimgthi sylkiyioR was hbatbd 2t HCG-100 CBfot Athenur ahg was

o B B Bt R AR

~ and Wasleddheidobthylhoetatel The filttatd was washed d}dhdvaZerMneltHImeoAfter drying

d ' i d | 2 ). Th j .
TR R R ——
was blufifiedby pieptTald tiorpgvesad g 4f| QF(@Eﬂhorﬂt&ns}d) Gtmmhymxo 1,2,3,4-

t tao roam

tetray Ry G AU PR RRPaUr AR T bU0A SRy el petid
(75 mgys3vgx.ol i n- 2- one hydr ochI ori de salt was collected as
ai#ﬁ%hﬁdéeb\%?rg l@pm -g Hp ﬁlr'g PEP ((91241-]591 tetrahy%ro qumazc\%n g-yl
piperazine-1-carboxylic acid tert-butyl ester (75 mg, 0.16 mmol) was dissolved in 4 ml
ethanol. To this solution was added 2 M ethanolic hydrochloric acid solution (2 ml.) The
reaction mixture was heated at 100°C for 20 minutes, at which time a crystalline solid
formed. The solution was allowed to cool to room temperature and 45 mg of 1-(3-
fluorobenzyl)-3-methyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one
hydrochloride salt was collected as a light yellow powder. MS: 355 (M+H)™.
The following compounds were similarly prepared:
1-Benzyl-3-methyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one
hydrochloride salt. MS: 337 (M+H)";
1-(2-Fluoro-benzyl)-3-methyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-
2-one hydrochloride salt. MS: 355 (M+H)™;
1-(4-Fluoro-benzyl)-3-methyl-5-piperazin-1-yl-3,4-dihydro- 1H-quinazolin-2-one
hydrochloride salt. MS: 355 (M+H)"; and
3-(3-Methyl-2-0x0-5-piperazin-1-yl-3,4-dihydro-2H-quinazolin-1-
ylmethyl)-benzonitrile hydrochloride salt. MS: 362 (M+H)™.
Using the appropriate protected amines in step 1 in place of methyl-carbamic acid

tert-butyl ester, the following compounds were prepared.
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| - Benzyl - 3- net hyl - 5- pi perazi n-1 -yl -3, 4-di hydro-| H qui n
azol i n-2-one hydrochloride salt. Ms: 337 (MtH) +;

WO 202019801 0- benzyl ) - 3- net hyl - 5- pi per azi n- | - yl PGI/BEPIH0$1§00095
dro-1 H qui nazol i n- 2-one hyglyochl oride salt. Ms: 355
(MrH) +
I?r-EﬂryFlu(qrﬂmbslbéﬁiyl} S-pipRtdvyd-151 13, pditgdr -1 H-yhindzodindl-byte

hydr?ﬁwgékgaﬂaﬁﬁzg& ('RJ Sme hydrochl ori de salt. Ms: 355
3-( 138 zlox% D @eﬁzﬁi pst-azi-dihkdas-218 - drifldAa)i a0yl Pactarinide
R/éﬁl th% )M‘Eﬁﬁ,nzom trile hydrochloride salt.

hydr 013@93 t% ( g the appropriate protected
al”B@l@Z%fl%%tﬁﬂ@pﬂaeﬂaﬂmpi ?pg  4Qdihyb IH -queiedz B2 CorBlefdiochloride
tert b ester, the follow ng conpounds wer e

sal Ethyl 1- (4-fluoro-benzyl) -5-piperazin-
12 ?’i-(ﬁ-PﬁIo%Jb)éﬂin =3 Hx%l-ﬁlgé@hhnt-?&—i) RediRyaHoOmHM Riiri@l6lin-3-yl] -

scetagnige hydoctlopse o M VBT’
11' Bknilyl 416 Py G- %ﬁeﬁiﬂinnﬁ-_z;llb Mfﬁlﬁgd/ﬂo) TACREMILER 2-0one

hydr ochl ori'de ‘sal
hydrpclgaride saltaMsk ﬁ@fl@é‘l‘ﬁoperam n-1-yl -3, 4- di hydro- | H qui na

;I:i -‘Fh%r@ %Qﬂ%ﬁ@ﬁo@%ﬁﬁﬁ;ﬁbéramm yB9A-dibdh- H—I-qumazohn 2-
one

| uoro- ben X0-5-pi perazin-1-yl-I", 4-di hy
751 382 ﬁl) »acet am de hydrochl ori de sal t

1%'\14? 13- 1-5- --134dhd 1H-quinazolin-2-
e pron S e Ly g Y

Onehﬁd‘lra*z}dbli’ldﬁszltohgo tH) 61 i de salt I\/IS 364 (MrH) +;
.% 23! 'iblpa&% -b&Ry! |3)-18§p21‘0§ﬁpg Bz BLRS, Adifats-YH: I\%nﬂaiil)hm

gd’ro ui na one drochl oride salt.
2- on@[hy&goclalonde salt. MS 400 (M+H)™;

T o S SR B

one Kmdfb&hlm;lde salt. MS: 382 (M+H);; and

| TAQ% Pﬁ.logb e &1’33 k?s%?%é(/#)a '53p1be°199ihop—¥ -321 &lhﬁﬁ'ﬁalzﬂ[ Ru {ia¥ bl 2-

one hydrochlorlde salt. MS 382 (M+H)";.

Example 4
1-Benzyl-3-methyl-5-piperazin-1-yl-3.4-dihydro-1H-benzo[1,2,6]thiadiazine 2,2-dioxide
hydrochloride salt. MS: 373 (M+H)*

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

the process shown in Scheme G.

Br

Br
e
/ Step 1 CE\ N Step 2
H Sulfamide NS T
H

o]
NH, ©/\Br
H
. N .
Br [ j
- Step 3 N
1.0 1. Boc-Piperazine N~
NS Pd,(dba), &0
N o

0 BINAP
2. HCVEtOH



2-one hydrochloride salt. Ms:400 (M+H) +;;
| - (4- Fl uor o- benzyl) - 3-isopropyl -5-pi perazin-1-yl-3,4-d
w0 bopdiaBi+ qui nazol i n-2- one hydrochl ori de sal pCT/EER088®0095
(MrH) +;; and -61-
1- (3- Fl uor o- benzyl ) - 3-i sopr opyl - 5- pi per azi n-
1-yl-3,4-di hydro-| H quiS@eEMEG2- one hydrochl ori de
salt. Ms:382 (M+tH) +;. Exanple 4
Step L. Benzyl - 3- net hyl - 5- pi per azi n-1 -yl - 3, 4- di hydr o- | H benz

s-BrﬁﬁéeZm@%lB B AddiB%d €1 H-bengh [00idlthiddisiRcnb iddee sal t .
+ The synthetic procedures described in

this Exanpl "were carried out accordBng to the process
shown in S SCHEME_G'&'ep | N
5- Br onp- 3- yl -8, 4-di hvdrtp I H-be 2|54>t hi adi azi n
e 2, 2-di oxl Ha sol uti oﬂs N \\

3 br omo- 2- net hyl ami nomety1ll ] b"HenyI anmine fr8mstep 3 of
Exanple 3 (2.615 g, 12.2 mmol) mprrdrne&qm was
5 akesplution afﬁwbeor(lg-zsmgthyeennom«?ﬂwj phandargisie fomp feRa ot

Exa 9§ eds14l8h. zfrﬁﬁlorysn ggegreq% nﬂsiwgs Maﬁdemilﬁiqe rsaggt 3@

xture is part Itio etween wat er sol u 1 on

mmodh Ehesdytloaws heased tder @¢fbmﬂvernlelyteand/\ré@ cpplsth srectipn pixture
fd%%h}g nON H@Wfi{er sOrtiBR and b gf addtaYd. Ae gi’§51c layer was

organi c raction was concentrate n vacuo

WashathlthééNJHQI sejubomwaterebiine e\ fien drpng pyar ddigHu. thepsganic

I
o R RRRRRIR RN P S P Bl tne oy sape wesgued b o
chromaﬂ),gﬁaphmtogwdé-lagnm -mathylsot-dihydgeo-1 genz@ ,6igadiazine 2,2-

dlox"? ég_% ftggglt)dl(gz %%%9‘%1) FM% (%/HP |2h77'c}ro | H benzon, 2,6ith

Step adr azr ne 2,2-dioxid e The benzyl ation procedure of

15
The benzylation procedure of step 5 of Example 3 was used to afford 1-Benzyl-5-
bromo-3-methyl-3,4-dihydro-1H-benzo[1,2,6]thiadiazine 2,2-dioxide. MS: 367.0
(M+H)™.
Step 3
20 1-Benzyl-3-methyl-5-piperazin-1-yl-3,4-dihydro-1H-benzo[1,2,6]thiadiazine 2,2-dioxide
N
. ()
_ Step 3 N
I?I,,O 1. Boc-Piperazine N~
N~Ss . Pdy(dba), &0
N0

o BINAP
2. HCI/EtOH |

The cross-coupling amination procedure of step 6 of Example 3 was used to afford
1-benzyl-3-methyl-5-piperazin-1-yl-3,4-dihydro-1H-benzo[1,2,6] thiadiazine 2,2-dioxide
MS: 373 (M+H)™.
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(MrH) +. Step 3 1-Benzyl - S-net hyl - S- pi per azi n-
1-yl -3, 4-di hvdro-1 H benzo[ 1 , 2, 61t hi adi azi ne
WQ2@5067933 de The cross-coupling ani mati on pr ocRBGI/ER200$/000095
step 6 of Exanple 3 was usespto afford
1- benzyl - 3- net hyl - 5- piperazin- 1-yl -3, 4-di hydro-
| H benzo [1, 2, 6]th| adi agkaygplé 52- di oxi de Ms: 373 (M+H)
+. Exa l. e 5 . .

Whe%k@éﬁétlct meedlﬁrés (Té&@rfﬁétnh hEi&‘ Eﬁarﬁpléﬁxﬁ@‘él Ezﬁ‘ﬁled e&f:zlidcbﬁﬁng to

int re carried out according to the

the PECESSREWR Hy icheme H. ste P4 Triphosgen SCHEME H
Step | Acetig aC|d 2- brono- 6~ ni tro-benzyl ester To a

" sol utlon of ] -brono-2-brong 3- nltro- DENZENE  stepa
C{s B39 nﬁemj_a_m@@?% aK?iAc——"——»

7.6 gOAT77, ). KPHe:? edet I"po, vva}ﬁag‘;ﬁeate Afy,70 GEgeseen

£8Pz an hour. Afieér cooling to room tenperature,” the

m xture was partitioned between water and et hyl

acetate. The organic | ayer was washed with water and

brine, and dried over MJSCU. Aceti aC| d H

2- br ono- 6- nitro-berﬁz’yl ester (3.1 g «Was obt ai ned

B'brown oil after cq ntration under[ Ecuum( 1009

( CDChtep3, 300 d: 2.06¢%, 3H) 46 §§9,972ﬂ)
ﬂ’—ig 1Hz 7. 778(Netd. 1. 3|—|Zacuﬁorﬂ.4@f\

7.185 oﬁé’Z@bZim'“ rgi C??'Hz%mm' §t i

2-Br orm @"tmo}d hanol To a . of acetic

aci d 2-brono- 6- nltro nz%/l ester (536 1.96 mol)

in

SCHEME H
Step 1
Acetic acid 2-bromo-6-nitro-benzyl ester
Br Br
g —l, OAc
KOAc
NO, NO,

To a solution of 1-bromo-2-bromomethyl-3-nitro-benzene (3.39 g, 11.53 mmol) in
DME (50nml) was added KOAc (7.6 g, 77.4 mmol). The reaction was heated at 70 °C for
an hour. After cooling to room temperature, the mixture was partitioned between water
and ethyl acetate. The organic layer was washed with water and brine, and dried over
MgSO,, Acetic acid 2-bromo-6-nitro-benzyl ester (3.1 g) was obtained as a brown oil
after concentration under vacuum (~100%). *H NMR (CDCls, 300MHz) §: 2.06(s, 3H),
5.46 (s, 2H), 7.377( t, ] = 8.1Hz), 7.778( dd, ] = 1.23Hz, 8.14Hz), 7.856( dd, J = 1.23Hz,
8.07Hz).

Step 2
2-Bromo-6-nitro-phenylmethanol

Br Br

C[\OAC Step 2 CE\OH
KOH / H,0

NO, NO,
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water (20 ml) was added KOH solution (10% 1.5 nml).
The reaction was heated under reflux overnight. After
W@ owhiosny33 o room tenperature, the reaction m XPCT/EP2XA5000095
extracted with ethyl acetatgsz-The conbined extracts
were treated with MySO and concentrated under vacuum
t ’Po Qi s8Ritiod-dFr a@éﬁb £ dpibrempheaitg-bemiyhestal (566 &%y, 968@eol) in

wateg q%)i%:aé ;v (f‘egl H @utmg/nRQ%%)a ?ﬁ/HZ ga(:g%n st i-}leéted under

reﬂu?e ogrgﬂﬁlght 8 A%%Hédohngd:o &8¢ dem eratlilre,ZtIlHZeacﬁoﬂ Bdxjure Hlae pxtBacted
- br ono- pheny O net hanol

with{ e d5riate. NG oG FRSe] HeTcerrd Wi MgbOF and toncdrtrated

und&2anﬁ@ﬂDro6%1% (2 DrHR8 B hitr Iséigr)oﬂnemﬁdl (B$9m3, secymla) yellow
and a cat tic anount of Elh) in THF/ Me é‘i‘

solidnt 1A DOMRY ()cm@ls wuuﬁ&)razmmww 7.44H2),6.35% (m}m $.100iz}, /-84 (dd,

_ i ed under reflux for an
‘1%%’ gﬁ%’?ﬁ?é&ﬂﬁ%ﬁ%&@ roomtenperature. The
Stepeaction mxture was filtered through celite and
aeta e. The concentrated filtrate
V&S put : FSTTcnr omat ogr aphy to give
(Zgzam ?o Ebbrom)Bphenyl) met hanolBr( 549 ny, 84% . Ms:
1 (MH) +. Stlep 4_5-Bro L4- |hdrobenzod\
I, 3l oxazi n- 2- on so ut-a-&n-rlgk Ldl
(2 Am no- 6- br ond W) - Reihano ﬁi? , 2.72 mml)
and triphosgen (282 mj OY9% "ol ) in 2THF (20 M) wa
h%taexgax‘?d sodgtlgrﬁof ff bf’d}n(b %Lﬂlﬁo—pﬁ{eh% rﬁ&ﬁ!aﬁdeﬁPnfgogrm mmol),

errperature IOn m xt'ur e’ was partlt
and behistin amuat ofRaney (Nl) in THF/MeOH (10 ml/10 ml) Was added H,NNH;

(0.2 ml, 6.37 mmol). With stirring, the solution was heated under reflux for an hour and

was allowed to cool to room temperature. The reaction mixture was filtered through
celite and washed with ethyl acetate. The concentrated filtrate was purified by flash
chromatography to give (2-amino-6-bromo-phenyl)-methanol (549 mg, 84%). MS:
202.1 (M+H)".

Step 4
5-Bromo-1.4-dihydro-benzo[d][1,3]oxazin-2-one

Br
Step4 C(\
OH
ﬁ:(l\l;z Triphosgen /g
A solution of (2-Amino-6-bromo-phenyl)-methanol (549 mg, 2.72 mmol) and

triphosgen (282 mg, 0.95 mmol) in THF (20 ml) was heated at 50 °C for an hours. After

cooling to room temperature, the reaction mixture was partitioned between water and

ethyl acetate. The organic layer was washed by water and brine. After drying over
MgSO,, the solution was concentrated under vacuum to give 5-bromo-1,4-dihydro-
benzo[d][1,3]oxazin-2-one (582mg, 94%) as a white solid. MS: 226.1 (M-H)".

Step 5
4-(2-Ox0-1,4-dihydro-2H-benzo[d][1,3] oxazin-5-yl)-piperazine-1-carboxylic acid tert-

butyl ester
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ethyl acetate. The organic | ayer was washed by water

and brine. After drying over MySq 4, the solution was
w@onseesat ed under vacuumto give PCT/EP2005/000095

5- brono-1, 4-di hydrobenzo[ -gk-[ |, 3] oxazi n-2- one (582ny,

94% as a white solid. Ms: 226.1 (MH) . Step 5

4- (2- xo-1, 4-di hydro- 2H benzo[ d1 Boc

[1, 3l oxazin- erl) piperazine | - car oxylic acid

tertbutyi es C utkgn of
5- br ono- | E

0.42 nnol) a mambne (100 g, 0.54 mmol)
in2m toluenefhas adéﬁgjso am f Pd2(dba) 3
(8 mg, 0.009 mMmmol ), BI odd N,

(121 ng, 1.26 nmmol ). Wth stirring, the solution was

heated at 95 0C- 100 0 r 4 ho nd was allowed to
Boaslitien: b -Prampl dr dosirudtorbirp T Bt 2 e homes 0.42
mmolBrhaﬂanGI—ﬁécI préﬂﬁihecﬁbﬁ trgg,a@slzl 0B dinVa téﬂﬂ t%llhs‘}'lle wpeidiled. to a
e filtraté was washe er an ne.
mixtugs gf Pp 60 (hEq0 800 eolor VAR 13 mat § 642 faeoD, NaGtBu (121
mg, 128NERRIY. alvad shfhﬁ/ga‘ﬁl’i@soﬁﬁfbd Wes hQgdd att|9BQCbI(I®VVfC foe g lb@s and
was purified by prep TLC to_give 43 ng,
was aljoyed §x 609l te- r@pﬁy@fp&pegq.qggenzg‘ge reaction mixture was filtered through
celite Q)]lcﬂ Iwaﬁle@ﬁﬁ@ﬁ Bht-atkiated 'TIRIA&hR8rds M?a@lﬁé?p%ﬂlll 'w@te@Cahd brine. After
-butyl ester as a yellow solid (31%. Step
drymg_ DB@”nQ@gS()g, e pEBaniF Aractiony was conegnf mb\é%i‘@f%ﬂd the resulting
browﬁ ]reﬁa-@é(% 'b&lﬂ%aede % % %'G”td) QveOlt3 mg 4-(2-oxo- 14 dlhydro -2H-
- (2- oxo-| benzo{d][l 3]oxa2|n 5-yl) R
benzq{é]z[Ilﬁéoxazmc%rybmzmra@nqérf@ﬂt(ew ic peidyrertdud esien 3s pgyellow Solid
(31%9§- 13 mmol) in 2 m anhydrous dimethylformani de was
added sodi um hydride (8 ng of a 60% suspension in
_E££h1neral oil, 0.2 mmol) portion-wise at 0 0C. The

00
N
>
1
N
1
o
>
D
—~
O
(o))

a of f - gassi ng
ended. Benzylsbgon1de (0.02 m Be®. 17 mmol) was added

in one portlo and the reaction ture was stirred at
Q0C for an hﬁ#@l The sgl i ion WE. |l owed to warmto

room t enpera and-LherLeactlo m xture

@f\ Benzyl Bromide i
L o
H k@

To a solution of 4-(2-oxo-1,4-dihydro-2H-benzo[d][1,3]oxazin-5-yl)-piperazine-
l1-carboxylic acid tert-butyl ester (43 mg, 0.13 mmol) in 2 ml anhydrous
dimethylformanide was added sodium hydride (8 mg of a 60% suspension in mineral oil,
0.2 mmol) portion-wise at 0 °C. The solution was stirred with a magnetic stirrer at 0°C
for 20 minutes, at which time the initial off-gassing ended. Benzyl bromide (0.02 ml,
0.17 mmol) was added in one portion and the reaction mixture was stirred at 0°C for an
hour. The solution was allowed to warm to room temperature and the reaction mixture
was partitioned between water and ethyl acetate. The aqueous layer was extracted with
ethyl acetate and the combined organic fractions were washed with water and brine.
After drying over MgSOy, the organic fraction was concentrated in vacuo and resulting

brown residue was purified by prep TLC to give 33 mg of 4-(1-benzyl-2-oxo-1,4-
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was partitioned between water and ethyl acetate. The
aqueous | ayer was extracted with ethyl acetate and the
W@ oobioema3 or gani ¢ fracti ons were washed wi t h WatEEP2NS000095
brine. After drying over My¥>4, the organic fraction
was concentrated in vacuo and resulting brown residue
dihydvaHpbenfd[ &l 1}3yommps -Jhip@aghya-G3beryliohcid tert-butyl ester as a

whltwéjis%g‘%zf‘nﬂd% GO azine. | - car bowyl 1 ¢ aci d

Step ¥ yert but yl ester as a white SO|Id (6096 M5: 424 (M+H)

4- (I Benzyl 2 oxo |, 4- dlhydro 2H—benzo[d]

[I,3]oxazi n-5-%% ) plpera2|ne I oxylic acid
tert-butyl est 33 ng, 0.08 ) was dissolved in 4
m et hanol . Et s sol stépivon way added 2 M et hanolic

hydrochl ori c aC|d soIUEEggégl e reaction

m xture was he fo qﬁgutes, at whi ch
time a crystal id formed.” THE s@®l ution was
mlmmdtO(moltoWo&ntammaHMe-' 13 ng of

| - Benzyl - 5- pi perazin yl -1, 4-di hyd benzo[ d]

[1,3] oxazin-2-one hyd thioride salt was col | ected as
a light yellow powder.” Ms: 324 (MtH) +. The follow ng

Q@B&%ﬁz%ﬂ @rﬁwrsQH Be&o%d]r[l B?Jxamsglwrplperazme-l-
carb

Fl uor o- benzy pi_per azi n- |, 4- benzo

cidfekchuheger G @gawﬁéwp&wacféh@ahﬁ ] ool T this
solut{cMZW%s 3ddand Ne ESnfidiMOnRBEeNsME )acRt BHIRASAZH 'mI)L- The reaction

hydr o- benzo[ d] [1;.3]oxazin-2- one hydrochl ori de
mixtyrg| was }h@tedggle@R,@ Hipr 3¢ HESQH%I at which time a crystalline solid formed.

The Isolgﬁ&? Xbas%]fdw‘é‘ar & %otﬂ' REEGHA e g%atgre"'aﬁjd rlfﬁdfn% J)tHl-CBéhByl 5-

azol 1 n-2-one The synt heti c proc dures describ

piperarinsl ﬂxbﬁrpﬂﬂeydmr@na&d& hlédomtn a@@r@fdﬁ@dﬂ@ld%@hpw& gallected
as a IRACYIWbodrdie Wis! 322¢NEME . Step |
The following compounds were prepared in a similar fashion:
1-(2-Fluoro-benzyl)-5-piperazin-1-yl-1,4-dihydro-benzo[d][1,3] oxazin-2-
one hydrochloride salt. MS: 342 (M+H)"; and
1-(3-Fluoro-benzyl)-5-piperazin-1-yl-1,4-dihydro-benzo[d][1,3] oxazin-2-
one hydrochloride salt. MS: 342 (M+H)".

Example 6
1-Benzyl-6-fluoro-5-piperazin-1-vl-3,4-dihydro-1H-quinazolin-2-one

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

the process shown in Scheme I.



4- (2- Cyano- 3, 6-di fl uor o- phenyl ) - pi per azi ne-| - car boxyl i
c acid tert-butyl ester To 1.0 g (6.36 muol) of

WQ@2®5061983 f | uor obenzonitrile dissolved in 10 MCDEFR00EE00095
added 1.05 g (1.2 eq., 7.63Famol) potassium carbonate
and 1.18 g (1 eq., 6.36 mmol ) piperazine-1-carboxylic
acid tert-butyl ester. Jd m xture was stirredB3®

i nutes to conpl etion, |gart itioned between et h

acet ate and water, dr:f ver magnesi um squaE jnd

Nt r at ggd qnder reduced pressursep Lol um

ogﬂeapﬁy——el uti ngNw t h et hyt—acetat e/ hexahes

irded 66(5—rrg of F
41(2 cyartt\ 3, gNBdef | uo @ enyl )‘e/r\azﬁ"ne | ch
acid tert-b | ester

4 (3- Benzyl am no- 2- cyano- 6- lf_l uor o- phenyl
")-pi perazine-|l-carboxylic acid tert-butyl esterTo
ng (2.03 nmol ) of

43052 cyano- 3, 6-di fl uoro-phenyl) - pi perazi ne-| carboxylic
idtert-butyl ester di ssol ved in 10 nL DMF vva added

ng (2 eq., 4.06 Npot assi um carbonate 2
DL (1.1 eq.,St&h4£2 mmol) bejzyl am Negep Ehe m xt
atedto—rﬁagérf'ﬂr 5 days, cooled—t—e—#-eomte ture
Xartitio ?-bet\/\een

thyl acetall@ and wat drij ed
esium sul fat'é

ongientrated. 4- (3-
am no- 2- cyano- 6- f 0- phenyl ) - pi perazi n ar
ifC acid tert-butyl e

erN(288 nmg) was precipitabled O
i efor onet hane/ hexanes{_Step 3
et hyl - 3- benzyl am no uor o- phenvQ
- pi pera - 1-carboxylic acid\egtbu tyl ester To

288ngy (0.7 mmol)

of 4- ( 3- benzykm no- 2- cyano- 6-f | uor o- phenyl ) - pi per azi ne-
1-carboxylic acid tert-pOHEMEBter dissolved in 7 nL
etrahydrofuran ws added 1.4 nL (2 eq., 1.4 mol, I M
Step Ly tetrahydrof uran) borane. The m xture was refl uxed

5 4-(2-tRak@8lesdifirapeasesipwatin e Metdioaslic agid tért-buo eder
bet ween et hyl acetate and water, dri ed gover

F
F CN  Step1 [ j
—_——

F \©:
HN NBoc
__/
F.‘

To 1.0 g (6.36 mmol)of 2,3,6-trifluorobenzonitrile dissolved in 10 mL DMF was
added 1.05 g (1.2 eq., 7.63 mmol) potassium carbonate and 1.18 g (1 eq., 6.36 mmol)

piperazine-1-carboxylic acid tert-butyl ester. The mixture was stirred 30 minutes to

10 completion, partitioned between ethyl acetate and water, dried over magnesium sulfate
and concentrated under reduced pressure. Column chromatography, eluting with ethyl
acetate/hexanes provided 665 mg of 4-(2-cyano-3,6-difluoro-phenyl)-piperazine-1-
carboxylic acid tert-butyl ester.

Step 2

15  4-(3-Benzylamino-2-cyano-6-fluoro-phenvl)-piperazine-1-carboxylic _acid  tert-butyl

ester
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magnesi um sul fate and concentrated to yield crude
4- ( 2- am nonet hyl - 3- benzyl am no- 6-

w0 bawseaphenyl ) - pi perazi ne-1-carboxylic acid tBCT/EP2SDY000095
ester, which was used direcgty in the follow ng step
Step 4
4- d- Benzyl - 6gh} uor o- 2- oxo-1, 2, 3, 4- tEHoE:ahydro qui nazol i
n-5-yl) - pi perazi ne-| -carboxyl ic aci cLItert buty I
esterThe ¢
4- (2- am ngnet Ryl - 3- benzatb@pri no- 6- f uyg?/b-phenyl) pi pera
zine- 1- camgoxylic aer—d—t—eﬂ» but yl ter of step 3
00C. Triet

[ 0 di r ongt hghe cooled to
rbr%\ié (‘/‘\h 2q., ¥ ) and 69 ngy
(1 eq., O. t phosgene we :-ded The

reaction mxXturd vvas stirred for 10
m xture partitioned between ethyl acetate
dri ed over magnesi um sul fate and concentr
chr omat ogr aphy, eluting wth acetone/dichl
provi ded 141 ny of

4T¢| 6Benmg -(8.08] uomwl)2- afx d-(2-072804-4-diflugng-dhenyirpierasine-1-

carbgg;ll? éd)terqlb%%e/’lae%{ep idsSREP XY b BMFwhELdaelWey! ofgSb&a:, 4.06
mmdl) ﬁeuammeafdomtecanﬁ i3 p8r (@i ag-.12-32 m@rol) brryldrang. Hlgumixture
was § a?t?d %’e% Ffe r % days c%oled to rOOén éerﬂperature an art1t1oned between

O0XO- F et T ahydro- qui nazol
ethyl ne&atgl ancblvpaetmazcﬂnmi | var tmagdeﬂuna@u]&te emntd ongdntesseder 4-(3-

ng) was d I
Benayitpaf o 455 RIS BTt B el ] (AT, 8t estr
(288tmgbpmsqiremp1tatai ﬁrbhycﬂmblbtmneﬂnw/laﬂ;tdw, preci pi tating
15 nmg of
% benzyl 6- fluoro 5 pi per azi n- I-yI 3, 4- dlhydro | Hqui na
: y 1l eny2-Dihefazied \S-acid tert-

was di ssplv

(MrH) +. Exanpl e 7

- Fl uor o- benzyl ) - 7- met hoxy- 5- pi perazi n-1-yl -3, 4-di h
ydro | H gBecnazol i n- 2-one The synthetic ocedur es
descri bed|| n this Exanple were carried put according

to the ;{ Tss shown in Schene J. SCHEEEﬂ

Step 3
N ————-
oo
N NH

H

& T

To 288 mg (0.7 mmol) of 4-(3-benzylamino-2-cyano-6-fluoro-phenyl)-piperazine-

bu

1-carboxylic acid tert-butyl ester dissolved in 7 mL tetrahydrofuran ws added 1.4 mL (2
eq., 1.4 mmol, 1M in tetrahydrofuran) borane. The mixture was refluxed 10 hours and
quenched with methanol, partltloned between ethyl acetate and water, dried over
magnesium sulfate and concentrated to yield crude 4-(2-aminomethyl-3-benzylamino-6-
fluoro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester, which was used directly in
the following step.

Step 4
4-(1-Benzyl-6-fluoro-2-0x0-1,2,3,4-tetrahydro-quinazolin-5-vl)-piperazine-1-carboxylic

acid tert-butyl ester
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Step | 2-Chloro-5-fluoro-1,3-dinitro-benzene To 1.9nL

(24. 74mol ) of di nmet hyl formam de dissolved in 20
workwsenegmse was added 2.7 nL (37.11 nmol ) thi onpET/EP2005/000095

chloride. The m xture was .gRi-rred for 10 m nutes and

5.0 g (24.74 mmol ) 4-fluoro-2, 6-dinitrophenol was

added. Ebe m Xt ure was refluxed 6 hourg,. cool ed and

concentr ted under reduced pressure. T e resi due was

recrysga zed from ethanol to give

2- chlo[%& fluoro-1,3-dinitro- benzené:(éJSQ g). Step 2

4- Fl uor 2 6- d|n|trobenzon itrileTo g (24. 44

nmol §_ o Hor 0- 5- f | uoPPI4 3- di ni

di ssolj n MNnL dlnedﬂyiforwam

(1.2 e§.,~R9.27 nmol) coppe? cyani de.

stirred at I#OOC for 2 hours, cooled

bet ween et hy

daddgd 2. 63 g
g n}i§ure was
i partToi oned
ate and water, dried over_ magnesi um
sul fate and cd trated under reduced pressy

Col um chr omategFaphy, eluting wth ethyl
acetate/hexanes provided 1.449g of 4-

Z[Ih%/gr %n?de 2d46 A éﬁﬂ'z o—Hm%lealnﬁhﬁ_% %uorg (151) 1p1_perazme 1-
carbomytid acnd)ftet‘t-folut@ reste? 06 steprii weoBissodadi inr 10 @qu%gb]@rm@gthpne and

coolegg Q [e}}jc n%%]?&lﬁ%ﬂtl%n 329% Séﬂm {]}‘AIL gﬁg‘ﬁ? ?n%gl %?ncb 85 mmol)

tnphameﬂmwerdelddvcer The mau’uon Ftistune Wlawteredabr 40 impingtesard he mixture

-partltgog%g ak}% ﬁla I aEeta d‘P av(fitext | gnef &gt V\ﬁ%]}e%{uml sulcfate and

over ‘magnesi um s
concehtracent Caluach ¢hrdmat0‘$a11hye dufing s\sﬂnr m;eto@g,{ dightorometane provided

R T S
cmbdﬁﬁﬂhdﬂﬁx(ﬂ&ﬁhﬁ&ﬁ 5-nme thoxy-3-nitro- phenw

Ste é)-piperazine-l-carboxylic acid tert-butyl ester

1-Benzyl-6-fluoro-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one

o ®

Step 5
S NH
j’\\“ HC!

N o]
4-(1-Benzyl-6-fluoro-2-oxo-1,2,3,4-tetrahydro-quinazolin-5-yl)-piperazine-1-
carboxylic acid tert-butyl ester (141 mg) was dissolved in 4 mL 2 N HCl/ethanol and
heated to 80 °C for 20 minutes, then cooled to room temperature. Diethyl ether was
added, precipitating 115 mg of 1-benzyl-6-fluoro-5-piperazin-1-yl-3,4-dihydro-1H-

quinazolin-2-one hydrochloride. MP: 285.6-290.0 °C. MS: 341 (M+H)".

Example 7
1-(3-Fluoro-benzyl)-7-methoxy-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one

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

the process shown in Scheme J.
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To 1.32 g (5.92
mmol ) of 4- met hoxy- 2, 6-di ni trobenzonitrile dissolved in
w@2095/06l98%t hyl f or mam de was added 2.2 g (2 eq.PCIWEPBB5/000095
nmol ) pi perazi ne-1-carboxylge-acid tert-butyl ester.
The m xture was heated to 500C and stirred overni ght,
iNogn partitioned beoyween ethyl acetapg, and water, NO
2

dri ed ov eS| sall fate and congeht rat ed under
ucgd unn c—hp&ma-togr 3 ,&ﬁ ul-ﬁg%gwlth CN
e ho aceﬁ@@ﬁ/h L’ ovid¥el 1. 48 of NaOMe
4- (2 c?ano 5- me't hoxy- 3- i t r o- pheryl ) ~pi p¥azi ne- | - CaF o NO,
oxylic acid tert-butyl ester.Step 5
4- ( 3- Am no- 2- cyano- 5- nenoxy- phenyl ) - pi per azi ne- | - car bo
xylic acid tert-butyl ester To g70 ng (1.02 mmol) of Boc
4-( 2- cyano-@mhethoxy 3-nitro- phenyl) pi per azi ne- Icarbo
xylic acid t-butyl ester di Ys{ved in 5 nL ethano
s@hd 5 e acet atggo¥as ad dZL pi pet g&NRaney
—nteket slur I n water—fotl owe

un QL) hydr agi ne, THENRN: e s ¢Nrel vqpqnes
\t o’ conpl et Flltered t hrou lite an
concenja.atedunder reducedspy, rP provicde 308y

of crude°4 ( 3- am?no- 2-
cyano- 5- net hoxy- phenyl ) - pi per azi ne-1-car boxylic aC|d
tert-butyl ester. Step 6 4-(3-Benzo
gl am no- 2- cyano- 5- net hoxy- phenyl ) - pi per azi ne-1 - car boxy
lic aci®Ctert-butyl ester HB@ To 300 ngy (0.856Hmol )
of cr roduct 11 dlssolvéd in 10 nL dichlor hane
slas aiﬁed 138DL g? gq , 1.(71 I) pyridine f IIo d
04 pT (1 eq—D°8 fl uct®Bepzoyl "N

%@ond he mﬁﬂkevm33|rrailhma,pamlﬁ d
bet weg hyNH.acet at e and ¥ ﬁu|ed over N i%ﬂt
st ate_and concentr gt gd. chr omat dgfgp o
elug?ng wi tfi et hyl acét ave/™ eSCprOV|ded 86Ny o F
4- (3 F
benzo- 2- cyano- 5- net hoxy- p ) - pi perazine-| -
rboxyl "€ acid tert-butyl ester.

SCHEME ]

Step 1

2-Chloro-5-fluoro-1,3-dinitro-benzene

NO,
OH Step 1
SOCl,
F NO,

To 1.9 mL (24.74 mmol) of dimethyl formamide dissolved in 20 mL benzene was
added 2.7 mL (37.11 mmol) thionyl chloride. The mixture was stirred for 10 minutes
and 5.0 g (24.74 mmol) 4-fluoro-2,6-dinitrophenol was added. The mixture was refluxed

6 hours, cooled and concentrated under reduced pressure. The residue was recrystallized
from ethanol to give 2-chloro-5-fluoro-1,3-dinitro-benzene (5.39 g).

Step 2
4-Fluoro-2,6-dinitrobenzonitrile
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Step 7

4- ( 2- Am nonet hyl - 3- benzyl am no- 5- net hoxy- phenyl ) - pi per
w@2008@6193x ar boxylic acid tert-butyl esterTo 13PCEPDNI®0095

mol ) of 4-(3-benzoyl am no-&rcyano- 5- net hoxy- phenyl ) -

pi perazi ne-1-carboxylic acid tert-butyl ester

di ssolved in 10Nd, tetrahydrofuran was added 1.57nM (4

eq., 1.57 mol) bor%rl}e (IMin tetrahydrofuran). The

mxture was h to refPBR2gver night,~EYol ed and
gquenched with anol , pardNti onefg ween et hyl
acetate and plat®et, td,ed over nggriesedm gyl fate and

concentrated under reduced pressure to proVvi de 153ngy
dFo £8Rg€24.44 mmol) of 2-chloro-5-fluoro-1,3-dinitro-benzene dissolved in 20
4- (2-am nonat hyl - | ang no-H-net ho henyl ) - .
L. af By ARBRE 14 i O O BRIy Bl et The
mixtdirervias §8rrEd atok46° 0 fnr ivuZs, veodledayd paditoled DeBvedn eyl aatate

and v%’ag;?r? lg'iIBreJ é?elr g‘r%%S il Bl PRLAazl Ao, A Garox.! GAcLH pressure.

Coluﬁml(chr@::mhnxgr?&llyry?lgﬁami.ﬁ% yﬂthghétdetg{?hf@mh? pye\{(ignsi?t‘llz}) % of per
azi ne: |.- car boxyl.i ¢ aci ert-butyl ester ng) was
ﬂu0r8*.zzs§§1‘\}%§§“if\%° e di chl or omret hane and cool ed to 00C.

StepJriethylanmine (138 DL,3 eq., 0.99 mmol) and 33 ng (1

AM g. mpl) triphosgene were added. The reaction
- P 09-@14—%@54%20 8 nutes. The nixture was

partitioned beN@gen ethyl acetate and \wter, dried
over nagnesi umisul {ate aQt% goncentrate Zunder reduced

pressure. ColtUnm chronaLag.Ea.p.hy, el ugA N h et hyl
acet ae/ hexang ovi ded N&®Mwey of

4-1 - (3-f1 B6ro~benegl) - 7- met hoky=2g G, 4-tetrahy

dr o- qui nazol i n-5-yl]- piperazine- 1-carboxylic acid

tBo 1.92gt(9)11 eynel) of ﬁﬂe1pro-2,6—dinitrobengonitrile .dissolved in 20 mL .
meﬂu%h%l(aﬁaﬁ_#ﬁrdﬁ’rhgﬁgﬁgﬂrﬂ' TR FOWasudieRS 7hI 1 ed) 2.8 Kridl

ydr o- qui nazeél i n-2- one
meth4nfl) s¢dHuf methoxide oxs ) hourndbh oxiptize yrostirrg] @1 additional hour at
o 34-1. - O i n-9-YL] 5. )

0°C, BHPREF OGS BUEe Rl Aa it Bred g resmerium sl and
concevetsatel suddrvediided pressire.2ColkGhi dtl‘na'_rngraphy, bluating withetlgd
acetage%gx%rles? Bro%c[]eléit 52 g <-)r1h /ﬁrr{e&%%lf@-dfﬂiﬁggérﬁo%ﬁlep ooled to

-3-nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

IIBOC
‘ NO, N
/@iCN Step 4 [ j
————— - N
H.C< / N\
770 NO, HN  NBoc CN
\__/
H,C-

0 NO,

To 1.32 g (5.92 mmol)of 4-methoxy-2,6-dinitrobenzonitrile dissolved in 8 mL
dimethylformamide was added 2.2 g (2 eq., 11.83 mmol) piperazine-1-carboxylic acid
tert-butyl ester. The mixture was heated to 50°C and stirred overnight, then partitioned
between ethyl acetate and water, dried over magnesium sulfate and concentrated under
reduced pressure. Column chromatography, eluting with ethyl acetate/hexanes provided
1.48 g of 4-(2-cyano-5-methoxy-3-nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl

ester.
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roomtenperature, and ether was added, precipitating
18 ng of |- (3-fluoro-benzyl)-7-
wWoreahosa3s- pi per azi n-1 -yl -3, 4-di hydr o- | H qui narGI/EP2085/@00095
ne. Ms: 371 (MrH) +. Exanpl® -8 Pharnaceuti cal
preparations for delivery by various routes are

Stepgorrml ated as shown in the foll ow ng Tabl es.

ctivei ngredi e
“—3!2 Cyoa e ot 5 6 O O

|. Conposition for Oral Adm nistrationBbaigredi ent %

wt./wt. Active ingredient 20.0% Lact oséJ 79. 5%

Magnesi um st ear Ne 0.5% The ingredi ert’'s™are ni xed and

di spensed i ntog;a@;ul es cog{eQiSni ng a%u?lOOrrg each;

one capsul e woukg-appr oxi-reie—a=t otal “dai |y dosage.

Conposi tion for Oral AdnmRaNSHINNH.On | ndr edignt

ot . /W . Activ &di ent 20. 0% Magng stearate

0.5% Crosscarmgl | ose sodi um 2. Q%g-Lactiose l76. 5% PVP

(pol yvi nyT{ 6 diyed, 1. 0%he igOEAIEnt SN, e

conbi ned and granul ated using a sol vent such as

(Tt e l.(l.mh enthol) ofif 42 icyand-B-methaxyi?indigo-phanylbpinspzine-1-

i.nt.o t. t alning - t i

carbrBligaciflyrEhio S SO LI g Tnd st Y acetate was
adde@ampms iof RameyfrackeDrlatry Auwiter Stllomed bi 6f ngr(@ ¢iieAO4 mrpohit

hydrazine. The mixture was stirred 30 minutes to completion, filtered through Celite

t mn o mn A - n - . .
oxy-phen -tl\ée T ¢ A_ o i lQ?ter

and concentratedunder reduced pressure to provide 300 mg of crude 4-(3-amino-2-
cyano-5-methoxy-phenyl)-piperazine- 1-carboxylic acid tert-butyl ester.

Step 6
4-( 3-Benzoylamino-2-cyano-5-methoxy-phenvl)-piperazine-1-carboxylic acid tert-butyl

ester

Boc Boc
& )
[Nj Step 6 N
H.C
HCxq NH, 0 NH
F\@
0]

To 300 mg (0.856 mmol) of crude product 11 dissolved in 10 mL dichloromethane
was added 138 [IL (2 eq., 1.71 mmol) pyridine followed by 104 uL (1 eq., 0.856 mmol)3-
fluorobenzoyl chloride. The mixture was stirred 1 hour, partitioned between ethyl
acetate and water, dried over magnesium sulfate and concentrated. Column
chromatography, eluting with ethyl acetate/hexanes provided 186 mg of 4-(3-
benzoylamino-2-cyano-5-methoxy-phenyl)-piperazine-1-carboxylic acid tert-butyl ester.
Step 7
4-(2-Aminomethyl-3-benzylamino-5-metho
tert-butyl ester

1)-piperazine-1-carboxylic acid
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Active conmpound 1.0 g Fumaric acid 0.5 g Sodi um

chloride 2. 0g Methyl paraben 0.15 g Propyl paraben
wW@2@®5/06798F anul at ed sugar 25.5 g Sorbitol (70% BCI/EP10051)00095

12.85 g Veegum K (Vanderbily2Co.) 1.0 g Flavoring

0.035 mM Colorings 0.5 ng Distilled water g.s. to

100m The ingresh ents are m xed to formgg, suspensi on

for oral adm n,[lstratlon Parenteral Forul ation

I ngredi ent % wt. Active ingredient 5 g Sodi um

Chl oride gs ke |soton|c Wat er fo{;lnjectlon 100m

The active in edi ent |s Ived in ortion of the

wat er for |nJet|o§ nt quantijty of sodi um

chloride is t Hed mnth stirring t

sol uti @nci so The solution |;$ ma

with thé rehaividerNsf the water TOr 0N et o,

filtered tjarough akQ.2 mcron nenbrane filt

packaged undg err@e conditions. Supp ory
For mul ati on P

dient %w./w.
To 186 mg (0.39 mmol) of 4-(3-benzoylamino-2-cyano-5-methoxy-phenyl)-

~

piperazine-1-carboxylic acid tert-butyl ester dissolved in 10 mL tetrahydrofuran was
added 1.57 mM (4 eq., 1.57 mmol) borane (1M in tetrahydrofuran). The mixture was
heated to reflux overnight, cooled and quenched with methanol, partitioned between
ethyl acetate and water, dried over magnesium sulfate and concentrated under reduced
pressure to provide 153 mg of crude 4-(2-aminomethyl-3-benzylamino-5-methoxy-
phenyl)-piperazine-1-carboxylic acid tert-butyl ester.

Step 8
4-[1-(3-Fluoro-benzyl)-7-methoxy-2-0x0-1,2,3,4-tetrahydro-quinazolin-5-vl] -

piperazine-1-carboxylic acid tert-butyl ester

IOC Bloc
N
Step8
SN
| NH, “cocl, NH
H.C.
S T /K
F\I AN F
_

4-(2-Aminomethyl-3-benzylamino-5-methoxy-phenyl)-piperazine-1-carboxylic
acid tert-butyl ester (153 mg) was dissolved in 6 mL dichloromethane and cooled to 0°C.
Triethylamine (138 [IL, 3 eq., 0.99 mmol) and 33 mg (1 eq., 0.11 mmol) triphosgene were
added. The reaction was stirred for 30 minutes. The mixture was partitioned between
ethyl acetate and water, dried over magnesium sulfate and concentrated under reduced
pressure. Column chromatography, eluting with ethyl acetae/hexanes provided 43 mg of
4-[1-(3-fluoro-benzyl)-7-methoxy-2-0x0-1,2,3,4-tetrahydro-quinazolin-5-yl] -
piperazine-1-carboxylic acid tert-butyl ester.
Step 9
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Active ingredient 1.0%0l yethylene glycol 1000 74.5%
Pol yet hyl ene gl ycol 4000 24.5% The ingredients are
woredoseerosdget her and mi xed on a steam bat h, aneCPBP208%000095
into nolds containing 2.5 g7ygotal weight. Topica
Formul ati on I ngredients granms Active conpound 0. 2-2
1-(3-Jbhadroienzyl ' reeBtheQv-3-ivbaesial 1-gl-3,4 dilkelr 6 alFhiguinaiélin-2-one

Met hyl par al ben 0. 15 Propyl paraben 0.05 BHA (butyl ated
hydr oxy ani §8I e) 0.01 Water g.s. 100 Al of the

I ngredi ent except water, are conbi nd heated to
about GOOEN h stirring. A sufficient gyantity of
bo t

wat er 600C i s tggp added wi NVI gor ous
stirring to enulsﬁythe—t-ngx-edlents nd water then
added (.s. -8 100g. Nasgeal Spray F [

Sever al pensi ons conﬁ§g

0. 0B5G 0 tive compountl @’e 3

nasal s%r | ati ons. The fornul ati ons lgptiQnakly

contain i nactive edi ents such as, for

m crocrystalline ul ose, sodi um
car boxynet hyl cel | wl&se, dextrose, and the |ike.
Hydrochl oric acid my be added to adjust pH The nasal

sprlay(3 Rbvonetkanzplhs - mathobe-2destor héﬁeﬂdtet/rabycérommmbpﬁay]
pipefgﬂrﬁt le—garboxyhc acid tert-butyl ester (43 mg) was dissolved in 4 mL 2N
HCl/ethanol and heated to 80 °C for 20 minutes. The reaction mixture was cooled to
room temperature, and ether was added, precipitating 18 mg of 1-(3-fluoro-benzyl)-7-
methoxy-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one. MS: 371 (M+H)".
Example 8
Pharmaceutical prepardtions 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.
Active ingredient Y 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg

each; one capsule would approximate a total daily dosage.

Cornposition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose - 76.5%
PVP (polyvinylpyrrolidine) 1.0%




punp typically delivering about 50-100 mcroliters of
formul ati on per actuation. A typical dosing schedul e

WO 200806793pr ays every 4-12 hours. Exanpl e 9 RadpPCI/EBzNE000095
bi ndi ng studies This exanpl7g-i|llustrates in vitro
radi ol i gand bi ndi ng studi es of conpound of fornula I.
The binding activity of conpounds of this invention in

tro s det erm.,ned, as, fol l.oms. Duplicat
doednsrien’s SHRCoBrbBed A1 rgamAte g A I RRF g mefhpnol
The foonletiom ther diiédatid@rned {n3bhdbBiRs (doneshingrabatr 2nag of active
deri,ved. from HEK293 cel | s .stably expressing
compogpdtth an ePRIpREAteS2RIF MAMS or | Dupl i cate

5 determ nations of 5-HT2Aligand affinitywere nade by
conpeting for Qhinding o tanserin (3-(2-(4-(4-
f1 uor obenzoyl) L L IHSEUQGR 3H) - qui nazol i n

IngreBRRPNE) 1N CElT menbranes derived | AgBdarO KI celTs
stabl vy expr essj ng reconbi nant _humah 5- HT2A receptor

Activeeompais were prepared from HEK 203-G81 1 lines by the

T 1 lefau destribed by Momser et al ., [ igE geurar
umdfgha?r nacol oqy, Vol . 43 pp. 320-327 (1993). and from

SodiudkiChltideel | |1ines as described by Bé&dhgaus et al.,Br J

har nnan 10/ A\ - £29 O [(.4000)

[»] 1 -1 [ - - £
Metthra!rl aC UT . Julh, L Io=) . UzZz= 0 ( 1LIIJJ A C.DL 1 II!JL Ul Ul
ALR ?wl?elny at the 5-HT receptor, all é’gﬁeg m nati ons were

Propygaeabet assaybuffer containing 50 pdodg-HC, 10 nM

—W—,—OAW—EDTA, 1M-ascerbie—ac "2‘ pH——4—at—3+-BE
Granjiigted s88% nicroliter reacti on vol umb> P& estimati on o

Sorbitdl (7% s¥lu@bn) N€ o- HIZA Teceptor al'|1ggberm nations
were made in assavbuffer containing 50 M Tris-HC 5§

VeegpmlatVandsriilt&oild, "4 nM cad 2, pH 7[418€ 32 0C, in a

Flavo P

. .0
LSD or [3H| Ketanserin (5 nM_. | conpetingligand

Coloamgb menbrane were incubated in a shakbmggwat er bath

7L o ot D7 .00 (f v L 1TITAN on - + faXaVaVal
.~ .~ S AELLLBLLD at— o1 UC (T Ul I 11O U U, 11 . U OoZUCT
Dlsmiégo‘?atgt HT2A), filtered onto Packar 9o 0t

(pre-soaked wth 0. 3% PEI)

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

10 Parenteral Formulation
Ingredient % wt./wt.
Active ingredient 025¢g
Sodium Chloride gs to make isotonic
Water for injection 100 ml

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

15  injection, filtered through a 0.2 micron membrane filter and packaged under sterile
conditions.

Suppository Formulation

Ingredient % wt./wt.

Active ingredient 1.0%
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using a Packard 96 well cell harvester and washed 3
times inice cold 50 MM Tris-HO . Bound [3H LSD or
wQ AdpMetanseri n were determ ned as radi oact i vePCDEP1085/000095
per mnute using Packard TepGeunt. D spl acenment of
[3H LSD or [3H] Ketanserin fromthe binding sites was

Polygthgtunelslyedl Topof i tting concentrationrpi.p%i ng data to a

Polyethyiergishge T oo U+l DRI (o Uy
ndJ- 1TogrC 50 J where HIITT TS The I'T—strope, [Tigand]
is the concentration of conpeting radioligand and | C50
i dhefrerediapis ﬁf@r@@h‘f%togﬁhﬁraadﬁddm@gﬁa i eHuRIthgnd poured into

mol@@&]‘n-tg{ﬁiﬂ rped &gg%gl%}gbl ndi ng of radioligand. The
specific b| nél ng wihdow is the -difference between the

Brax and the basal péﬁ%&@@@%ﬂhg the procedures of

Tng B&Ii' StsXanpt e, compounds of  For ot a | @Bl e tested and
found to be 5-HT6 and/or 5- HT2A ant aéonl sts. For
Actle«armp@;nd he conpound I-(2 3- 0.2-2

—tot-0= bei"lZ'y'l ——ethy=5ptperazi-pst=—yt=34=drhydro=-
Spa?épqw nazol i n- 2- one exhi bted a pKi 3? approxi nat el y

TweBn80 for the 5-HT6 receptor, and

| Bmrax-basal—

__l_._ﬁ_g.._gh.l_g,r_g._beh7u| )5 n| perazin!
Mingyal 9t ri £ 1 uor onet hyI 3, "4dih hydr o- | Ht aui nazol i n- 2- one

Petrolebiu@l €0 a pKi of approxinately 8. 8Pifor the 5- HIZA
recept or anrml e 10 (‘nnnl tion Enhahcenent The

Metbﬂmahe@n enhanci ng propert| es of cpAddunds of the

PO ] Sfé.'bbl‘l)” IlblyUE III d IIUUEI ()T dnl ma O@)anl II OIl. [he
r }%};Pect recognition task nmodel. 4-nohth-old male

BHN\(lsutalnatedtlsrd(@)’amisete)Rl ver, The Nethaf)JOémds) ver e used.

ol

%NIIPUUIIUD VVCI C |JI Cldal CU Ual | y’ aritu u aDUlo\OCU | 1

yS| ol ogi cal saline and tested at thiree doses.

Adm ni stration was al ways
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
adjust pH. The nasal spray formulations may be delivered via a nasal spray metered
pump typically delivering about 50-100 microliters of formulation per actuation. A

typical dosing schedule is 2-4 sprays every 4-12 hours.

Example 9

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

formula I.

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of 5-HTj ligand affinity were made by competing for
binding of [*’H]LSD in cell membranes derived from HEK293 cells stably expressing

recombinant human 5-HTs receptor. Duplicate determinations of 5-HT)4 ligand affinity
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30

35

given i.p. (injection volume 1nm/kg) 60 m nutes before
Tl . Scopol am ne hydrobrom de was injected 30 m nutes
w@tdosnemaspound i njection. Two equal testing gPOLIPB2005/000095
were made of 24 rats and wetee tested by two
experinmenters. The testi ng order of doses was
were ﬁh&ﬂebmmﬁeﬂi@”ﬁﬁhinﬂmgﬁfe{ IapeansaEn(3-(vét-€4-per f or med

oo ShA 19 IR Chin BB AL

derivé EBOMVEIOPKI tellsnedlyaspaasias Irélﬁdﬁihyadfhﬁﬁmmﬂ HTA receptor

MembEbEE g s SO L ATBAGS e Sl eried by Monsms

et al., Beblastiler Eﬁardﬁt@ogﬁm\% Pt 32033 ReE.993)] and FronBQHOAKIL Icell lines

os dexcpbef bR Bahes i S d Chrea St AT S eI ST, i 1

Fao et deo i odeistyo cﬂh@y-Hn&see bl @etedrinkiensawére binae in

— °“@$naeﬁgﬁl%%ﬁtrﬂ1%¥ o 0 A MRSt P S TR o sy

acid, BEOREa037 dd)én h DYERidrBhter tAcBEEVSluNR, FOREYimation of affinity at
nodi fications, my be made to adapt a ticul.ar

the 54t ge5eBEPT &qrma}aﬁoeaﬁﬁ%fsm? o A5ty BN PBge0mM

Tris-ROCOCERR $4cB8iPici®UaAM ChQI2} PH 700§ty th P30 lcrélitdr reaction
scope of the present invention. AUsuch nodifications .

volurg¢.e i ntended to be within the scope of the clains

Wﬁgsoér&{éﬁﬁfﬁ??ﬂ 15@? od[ 3|Hr}K@f§a@éiﬁ? S(ng‘,S f&aﬁp@ftagyhgand and
ceutl ca ce e Sa
membmrsé\feﬁe inpupagtdins shaki %Waéerlb%éﬁ AR A - 2 or 60

min. chfdl% 81,0, fiBerdd 8hto2PacRardSGH-BPTAEs {pRe-30akdd math0.39 PEI)
using a Packard 96 well cell harvester and washed 3 times in ice cold 50 mM Tris-HCL

Bound [*H] LSD or [’H]Ketanserin were determined as radioactive counts per minute
using Packard TopCount.

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

Bmax -basal
1+10 —Hili(log[ligand]-log ICs,

binding =basal + [

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 5-HT6 and/or 5-HT2A antagonists. For example, the compound 1-(2,3-
difluoro-benzyl)-7-ethyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one exhibted a
pKi of appréximately 9.89 for the 5-HT6 receptor, and 1-(3-chloro-benzyl)-5-piperazin-
1-yl-7-trifluoromethyl-3,4-dihydro- 1H-quinazolin-2-one exhibted a pKi of
approximately 8.89 for the 5-HT24 receptor.

Example 10
Cognition Enhancement

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

model of animal cognition: the object recognition task model. 4-month-old male Wistar
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Zis - (CRaRb)r- or - S2- wherer is fromO to 2 and
each of R a and Rb is independently hydrogen or al kyl;
wXe@s@67963 N; each RL is independently hal o, aP&IEP2005/000095
hal oal kyl , heteroal kyl, al kéxy, cyano, - S(O S RC
C(=0O - NRcRd, - SO-NR cRd, - N(Rc)- C(=O - Rd, or -
rats (@a€es River, ithe MNetlserland$)rvoare Gsetdo Gbmp‘nmrﬁhmropreﬁaredrdaﬂﬂand

s RSSO0 e S o iR 0L b

glvelﬂ p injédtidn voluméit mMi@D 60 muRﬁ:es; beforedBpeSwdpolainine hydrobromide

s Y B OB B s mas

of 24wael e@@leﬁler@ teswdlbyl two@kpdrénanersRETht egehf erdeniof Hodeheias

h; [ f 3 .6 .1 hat
T DO
All ras three8g bated o, withy eacR&osd%ndhﬂ)nRﬂ&el abjécndepgmiden tésy was

pertpRlty et ed P e G AR08 LS55 A BER GO O

neurdbiol cabtudiek of theREPRY rats. DIBebhvibtal datd. BehavobeimRes. 31, 47-
with the atons to which they are attached mayform a

59. ring of 3 to 7 menbers,or one of R and R7 together Wi th

on .of and RO and 0 ,whi.ch
R GRYAROR PRSP G SEoertp e WS ce o T ppeciti
emb6@ﬂi£’<9ﬁ!§‘ﬁ1eﬁifof Gt ﬁio‘iﬂcﬂbe wHERFsEb Y by ﬁﬁ)selsklmed ﬁEhBe mmmwaﬂous

of clajm 2, wherein Zis - CR@ e c oun
changes pRPATmpde AR patiFRlsats glambéﬁw Sa“%fgd sz@ut %Péﬂ&%&%
true @fnri@_ Lhad Rdpe o‘f/ﬂ&rlﬁirﬁtironl $n dddifion Trh@nyeﬂfm&itﬁﬂoﬁ mey Bd: ﬁ‘iade to
wher ei n, Ra and hydr o The corIr)Foun

oA R A HBR AT CHISTIL COFRSHOR O AP oS BPOrHAT TP O
step$ Y0 &Hld o 9;]5&19@.&1 K6p&Bf t8e bféséﬁﬂiﬁff@ﬁﬁinh)ﬂll suldR lnfodifications

cyano CO ]
are 1n1):/ende& to be within t¥1€ scope of theoiealrns appe)élded hereto.
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8. The conpound of claim7, wherein R2 i s phenyl,

2- hal ophenyl, 3- hal ophenyl, 4-hal ophenyl,
wQ2@pasmphenyl , 3-cyanophenyl, 4-cyanophenyl, PET/EP2005/000095

met hoxyphenyl, 3-nmet hoxypheygl , 4-nmethoxyphenyl,

2, 3-di hal ophenyl , 2, 4- di hal ophenyl, 2, 5-di hal ophenyl,

2, 6-di hal ophenyl, 3, 4-di hal ophenyl, 3, 5-di hal ophenyl,

2- net hyl phenyl, 3-nmethy nyl, or
2,2-dinethyl-2,3-dihydréﬁggiggfuranyl, wherei n each of
said halo is independently fluoro or chloro. 9. The

conmpound of claim?7, is. 0Oor 1 and RL is
harg Lal kyl , ﬁéPS&FW?&hg '?(Dio The conpound of
claim7, wherein A is - NR3- . 11 The conpound of claim

10, wherein R4 and R5 are hydrogen. 12. The conpound
of claim1ll, wherein E% Kg hydrogen. 13. The conpound
of claim 11, whekgy@ (gkkgl 14. The conpound of
cl ai m 10, wherei n and‘PQ are hydrogenl5. The
conpound of cl aim 6, mh" sRg*is optionally
substituted heteroaryl. '
wherein Ais -O. 17.
Yis Cand mis 1. )
wherein R2 is optlonal oS
optional ly substituted naphthyl. 19/mThe conpound of
claim18, wherein R2 is phen , 2 halophenyl
3- hal ophenyl , 4- hanphenyR, 2- cyanophenyl ,
3- cyanophenyl 4- cyanophen 2- nethoxyphenyl
or a ghareepeticaliessgeptalle se ‘E‘@@gﬁghen 2, 3-di hal ophenyl ,
4- di hal ophenyl, 2, 5- dlhalophenyl, 2, 6-di hal ophenyl ,
4 dlhaloghenyl 3, 5-di hal ophenyl , 2- nethyl phenyl,
3- met hy¥phesyS; or

2, 2- di M}yl S0 AsbE0EES wigsy! . wherein each

nislor2;

%yta$ phenyl or

wheréin

pis from 0 to 3;

qis from 1 to 3;

Z is —(CR*R®),~ or =SO,—, where r is from 0 to 2 and each of R* and R® is
independently hydrogen or alkyl;

Xis CH or N;

each R is independently halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano,

—8(0)«RS, —C(=0)-NRRY, —$0,-NRR?, ~-N(R)-C(=0)-R", or -C(=0) R°, where s is

from 0 to 2 and each of R® and R? is independently hydrogen or alkyl;

R? is optionally substituted aryl or optionally substituted heteroaryl;

A is -NR’- or -O- wherein R® is independently hydrogen, alkyl, acyl,
amidoalkyl, hydroxyalkyl or alkoxyalkyl;

each of R* and R® is independently hydrogen or alkyl, or R* and R®
together with their shared carbon may form a ring of 3 to 6 members that optionally
includes a nitrogen or oxygen heteroatom; and

each of R, R7, R, R’ and R is independently hydrogen or alkyl, or one of R®

and R together with R'® and the atoms to which they are attached may form a ring of 3
to 7 members, or of R® and R’ together with the atoms to which they are attached may
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of said halo is independently fluoro or chloro. 20.
The conpound of claim 18, wherein pis 0 or 1 and Rl

WO 2008@67933 al kyl , hal oal kyl or al koxy. 21. The PCIPP20£000095
of claim 18, wherein R4 and7¢5 are hydrogen. 22. The
conmpound of claim 21, wherein Ais -NR3-. 23. The

formCORROENBo0f mehnBeRt) SoneMTRaha RR30deshdWAO@Rbf RR4nd Riend
compound of claim 2 wherein R3 1s _al kyl. 25. The

the aospgio weich they areatichedymay 1 RENgRY 3 8 BETPI® ar e
hydrogen. 26. The conpound of claim6 wherein Yis S
and mis 2. 27. The conpaound of claim 26, wherein Ais
_0.28. The cbipeumirwd oficlim bbwhergiepaih R2 i s
optionally substituted phenyl or optionally
substituted naphthyl. 29. The conpound of clajm 28,
wher e?n R2 i sTlgﬁmpqur@-qféla@Bﬁemhlesenszhw@&@ﬂw,

4- hal ophenyl, 2-cyanophenyl, 3-cyanophenyl,

4- cyanophenyl , 2- met hoxyphenyl, 3-met hoxyphenyl,

4- met hoxy phenyhe COZ?BQ@dHéfC@Hﬁe”mWhFTeE} Xis Niamdiopheny! |
2, 5-di hal ophenyl, 2, 6-di hal ophenyl, 3, 4-di hal ophenyl,
3,5-dihalopheng|, 2- netoIphenyl, 3- et hyl phenyl , or
2, 2- dbnet hyl - Phacampgundonfiistaimds whargjn risdher ei n each of
said halo is independently fluoro or chloro. 30. The
conmpound of claim 28, wherein pis 0 or 1 and Rl is
hal o, 6.ret hyl , The ¢appound gfjclaim yein Bf anrbRharg rydmgen.
The conpound of claim 28, wherein R4 and R5 are

hydrogen. 32. The conpound of claim31l, wherein Ais
“NR3-7. 33. ThBheenmppummd affclaing, mhewein Rhismbienyl s npghthyl

opti(g}?/agg ?%ﬁtut@é’ by gﬁg oP&%P@H%O%m%?f, th%,zcya%,e@@tpalﬁﬁ oir%rC6
alkoxy.

8. The compound of claim 7, wherein R? is phenyl, 2-halophenyl, 3-
halophenyl, 4-halophenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 2-
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-dihalophenyl, 2,4-
dihalophenyl, 2,5-dihalophenyl, 2,6-dihalophenyl, 3,4-dihalophenyl, 3,5-dihalophenyl, 2-
methylphenyl, 3-methylphenyl, or 2,2-dimethyl-2,3-dihydro-benzofuranyl, wherein each

of said halo is independently fluoro or chloro.

9. The compound of claim 7, wherein p is 0 or 1 and R is halo,
alkyl, haloalkyl or alkoxy.

10. The compound of claim 7, wherein A is -NR>-.

11. The compound of claim 10, wherein R* and R’ are hydrogen.

12. The compound of claim 11, wherein R? is hydrogen.

13. The compound of claim 11, wherein R’ is alkyl.

14. The compound of claim 10, wherein R®, R, R®and R’ are

hydrogen
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35. The conpound of claim31l, wherein R, R, Rand R
are hydrogen. 36. The conpound of claim1l, wherein

wa@ 200d/0¢m98pound is of the forrmula (11) and wher BETERX0¥5/000095
Z,A, Rl, R2, R4, R5, R6 , -Rp,- R8, RO, R10, m n, and p
are as recited in claim1.37. The conpound of claim1,
wherein said conpound is of the formula (111): R10 \

and wher ei n: is fromO.ta 4, each RL1 indepgndent.l
' allRyl, al RoR§OmROVRS Of:sj%mb&avhqﬁ%mé?a|lmt}°naﬁﬂs stiipited
heterdﬁ,ryl_Rl, R2, R4, R5, R6, R7, RS Rg, RlO, Ra, Rb,m n, p

and r are as recited in claim1l. 38. The conpound of
claim 37, wherein said conpound is of the fornula

(1V) 16and wheahgichmpotnd BlslailR7, wbreifn isF6-. R7, RS,
R9, R10, R1l1l, Ra, , m n, p, r and s are as recited

in claim37. 39. The conpound of claim 38, whereinr

is 11and RaaTgRdbmbbn@becliivis aaeneifd: is thadeanppund of
claim39, wherein nis 1 and R4 and R5 are hydrogen.

41. The conpound of claim40, wherein Xis N 42. The

ﬁ Y STJ qund of qihRicHpdundBEASED1 R wheFein RRis opfodaliPsiktuted
rogen.
phenyl Bcl)r optglonally substituted naphthyl.

19. The compound of claim 18, wherein R? is phenyl, 2-halophenyl,
3-halophenyl, 4-halophenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 2-
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-dihalophenyl, 2,4-
dihalophenyl, 2,5-dihalophenyl, 2,6-dihalophenyl, 3,4-dihalophenyl, 3,5—dﬂ1alophenyl, 2-
methylphenyl, 3-methylphenyl, or 2,2-dimethyl-2,3-dihydro-benzofuranyl, wherein each

of said halo is independently fluoro or chloro.

20. The compound of claim 18, wherein pis 0 or 1 and R!is halo,
alkyl, haloalkyl or alkoxy.

21. The compound of claim 18, wherein R* and R’ are hydrogen.

22. The compound of claim 21, wherein A is -NR>-.

23. The compound of claim 22, wherein R? is hydrogen.

24. The compound of claim 22, wherein R is alkyl.

25. The compound of claim 21, wherein RS, R/, R®and R® are
hydrogen.

26. The compound of claim 6 wherein Y is S and m is 2.

27. The compound of claim 26, wherein A is -O-.
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43. The conpound of claim 38, wherein said conmpound is
of the fornmula (V): R10 and wherein Rl, R2, R3, R6 ,
WRZ00588793R9, R10, Rl11l, p and s are as recited PCI/EPRDFN00095
38. 44. The conpound of cla8m 43, wherein R6, R7, RS,
and RO are hydrogen. 45. The conpound of claim 44,
V\her e18) R3 isntwjmgmmd oA Glairkh 26, WHREPRURTDs @ Fusﬂmal'ymuﬁsﬁtuted
rein R3is a 47. The conpound of claim 44,
Phen%h@r@tlﬁnﬂb’ $L§>Sté‘é1€qdé}?i°@§;b’l 48. The conpound of claim
44, wherein pis 0 or 1 and Rl is al kyl, halo, alkoxy
or hal oal kyl. 49. The conpound of cIa|@|44 whe
is 1 %hd R11 The @m@ﬂunﬁafélanmzﬁowberel@;&n@)pkwnyl > haIOPhenyl
f 4 is
3- halts@haah kﬂhaléﬁh gﬁgh&%w%m1 . ﬁglegé cﬁJ}ﬁ@hﬁ 1P ﬁhﬂﬂyhzzl |
methaihep, é;ﬁaﬁbomhha}’lo‘&m@yhloxyshenm?e%/ dtpmbeiobdc| a) m
C
d1ha16§h$ & £ 'dﬁmﬁ) nﬁ 12,6 d?ﬁal%ﬁgﬂgl 8ac Jih%g%l?éngfp %Eéeﬁﬁ&%bhxnyl 2

uoro or OI'O npoun

ﬂndrélﬁevln3~@1¢thylph¢m1 Dr 3RddiRuethd- %ﬂﬁyﬂro bcwfuranﬁt wb&rym each

53. The conpound of claim
OfS“éism\;Aﬁé‘?‘g‘?Ptﬁﬁgéa‘{ q%%%%ﬂé“ﬂ"ﬁ"s of the formila (VI): . 1

r. 2 -r. 3 r>6 r>7 t,& r>9 10 and wherein R1, R

o S ot %Eﬁ‘rf’eﬁ%"’kqda‘*&rmkm
methahdth?l,ariﬂubuyome(b@émn‘@&Oﬁhe corrpound of claim 54,
wherein R3 is hydrogen.

31. The compound of claim 28, wherein R* and R’ are hydrogen.
32. The compound of claim 31, wherein A is -NR’-.
33. The compound of claim 32, wherein R® is hydrogen.
34. The compound of claim 32, wherein R? is alkyl.
35. The compound of claim 31, wherein R®, R”,R® and R’ are
hydrogen.
36. The compound of claim 1, wherein said compound is of the
formula (II)
R1°\ ,
N R .
R
Rg—ﬁv <> s ot
R® X R A
TA
(RY; \I(
v SO
zZ
RZ— I

and wherein X, Y, Z, A, R, RE RS R, R®, R, RS, RY, R, m, n, and p are as recited in

claim 1.



56. The conpound of claimb54, wherein R3 is al kyl. 57.
The conmpound of claimb54, wherein R3 is acetam dyl.
wG300506m3xonmpound of claimb54, wherein p is 0 PCT/EPZNH000095

Rl is al kyl, hal o, al koxy -®@2-hal oal kyl .59. The

conmpound of claim54, wherein s is O, 1 or 2 and R11

i s al kyl, halo, alkoxy,cyano or hal oal kyl. 60. The

conmpqund of ai m 54 rein s s .2 and eachRl.

ndegndent | yoF somPRypd RERE Ly hstoiR B0 anBGRRd i of the
formilak®Bt kyl . 61. The conpound of claim54, wherein p is

O or 1 and RL is gethyl, ethyl, nethoxy, fluoro or

trifluoromethyl . R6Q. Thﬁvconpound of claim58, wherein

sis 0, 1or 2 and R11 i ndependently is fluoro or

chloro. 63. The cofpoundR3f claim 38, wherein said

conpound i s of RAeforpul a sVid4) : R10 wherein Rl, R6,

R7, R8, RO R10, , and are as defined in claim

38. 64. The conpound of i

is selected fron{R"-B4

1-yl -3, 4-di hydr o- | H qii.nazo i[yfkﬁge;
| - Benzyl - 3- net hyl - 5- pi per azi -I-yl-éu4-dihydro-lFLquin

azol i n- 2-one;
1- (3- Fl uoro- benzyl(,iﬂ -
i nazol i n- 2- one; ®
| - (4- Fl uor o- benzyl ) - 5- prper azi n-1 -yl 48; 4- di hydro-1 H qu
i.nazol i n-2-one; 1-(2-Fl uoro-benzyl)-5-pi perazin-

5 and WhelAIn'3 4_ dj hydr o- | H qui nazol i n- 2- one;
| - (4s@hrom@-toemzyl ) - 5- pi perazin-1 -yl -3, 4-di hydro-1 H qu

| e o R D siendenhis sikglealkorp baloy Frago or kgl andy. qu

i nazal, YPAZRQME R R, RS, R, RE, R, RO, R%, R®, m, n, p and r are as recited in

azirdl -yl -3, 4-di hydro-1 H qu

claim 1.
10
38. The compound of claim 37, wherein said compound is of the
formula (IV):
R10
y
9
R R’
R® R®
N RS R*
TA
(R |
/Y§
N O
Rb
(R11);3 R?
Iv;

and wherein Y, A, R, R%, R%, R, R%, R, R:, RO, R, R, R: R, m, n, p, rand s are as

15 recited in claim 37.

39. The compound of claim 38, wherein ris 1 and R* and R® are

hydrogen.



| - (3-Chl oro-benzyl ) -5-pi perazin-1-yl -3, 4-di hydro-| H qu
i nazol i n- 2- one;
WO 2q03/06798% f | uor o- benzyl ) - 5- pi perazi n-1 -yl - 3, 4- BCTIEP2005/000095
H qui nazol i n- 2- one; -83-
| - (3, 4-Di chl oro-benzyl ) -5-pi perazin-1|-yl -3, 4- dlhydrol
H- qui @azol i n- Thewvempound of claim 39, wherein n is 1 and R*and R’are
| -(2,3-Difluoro-benzyl)-5-piperazin-I|-yl-3,4-di hydro- |

hyd{9stli nazol i n- 2- one;
| - CZ~- Di chl or o- benzy”~- S- pi perazi n-1 -yl -S*-di hydro-1 Hq
ui nazolin-1 -
| - (3- & oro- 2%$Fﬁ%WBOB%%2§¢$m%4%P6§Fﬁ%Fﬁs Neyi -3, 4-di hy
5 dr o- | H qui nazol i n- 2-one;

|- (2 Huoro- benzyl ) o et byl 1 et a2k < 3adodhd

hydtoges:- FI uor o- benzyl) - 3- met hyl - 5- pi perazin-1-yl -3, 4-di hy
dro-| H qui nazol i n- 2-one;
| - (4- Fl uor o- benzyl ) - 3- et hyl - 5- pi perazi n-1 -yl - 3, 4-di hy
d r 0 | H3qui nazqthie Bom%oﬁﬁ@ of claim 38, wherein said compound is of the
% t hyl - 2- oxo- 5- pi per azi n- I-yI 3, 4-di hydr o- 2H qui n
10 ﬁ“ﬂ@ﬂélv | yl met hyl) - benzonltrlle
3- EthyI-I-(4-fIuoro-benz¥§9-5-piperazin-l-yl-3,4-dihyd
ro-| H qui nazol i n-2- one; |2-(

1-Benzy|-2-oxo-5-piQ§ra INa- .

1-yl -1, 4- di hydr o- 2H quiknaze}+R- 3-yl ) - acet ami de;
I-Benzyl-3-ethy|-5-ﬁ;g$§;zi <pe Yl - 3, 4-di hydro-1 H qui na
zol i n- 2- one;

2-[1-(3-Fluoro-benzyl) - 2-|oxo- 5- plpeJaZ|n [ -yl-1,4-dihy
dr o- 2H qui nazol i n- 3-yl }<a *r?e

| - (3-Fl uoro- benzyl&@ yl -3, 4-di hydro-1 H qu

i nazol i n-2-one; rJEF
| - Benzyl - 3- net hyl - 5- pi pe a2|nN yI' O3, 4-di hydro-| H benz
o[ 1, 2, 6] t hi adi azi ne 2,

(R‘l’l)s
\E
and wherein R}, R%, R%, R®, R7, R%, R®, R, R", p and s are as recited in claim 38.

44, The compound of claim 43, wherein R% R’ RS, and R’ are
15 hydrogen.
45. The compound of claim 44, wherein R® is hydrogen.
46. The compound of claim 44, wherein R is alkyl.
20
47. The compound of claim 44, wherein R%is acetamidyl.
48. The compound of claim 44, wherein p is 0 or 1 and R'is alkyl,
halo, alkoxy or haloalkyl.
25

49, The compound of claim 44, wherein s is 1 and R is alkyl, halo,
alkoxy, cyano or haloalkyl.



| - (3- Fl uoro-benzyl ) -5-pi perazin-1-yl -3, 4-di hydr o-1| Hben
zo[ 1,2,6]thiadiazine 2,2-dioxide;

waA2(08/0&1980r 0- benzyl ) - 5- pi per azi n- PCT/EP2005/000095
1-yl -3, 4-di hydro- 1 Hoenzo[ -342, 6] t hi adi azi ne
2, 2-di oxi de;

| - (2- Fl uoro-benzyl) - 5- piperazin | -yl -3, 4-di hydro-1| Hoen
zo 2,6 th di azi ne
(“hemyi b ol berampand ofdambiyhieing oG ben2apd cchef
indepbih dahil3 74 lzha?o aﬂdoﬁ%ldﬁeﬁlo or haloalkyl. _
- (2- Ioro benzyl) 5- pi perazi n-1-yl -3, 4-di hydro-1| Hboen
zo[ 1, 2,6]thiadiazine 2, 2-dioxide;
5 I - ( 35£3hl or 0- RO &YthpodndbRediazdd) whepin Sis4; dohydh@ehdiorh

% H hlad|a2|ne 2, 2-di oxi de;
H“kPT19§ OBEAYPTY-- 5- pi perazi n-1 -yl - 3, 4- di hydr o- | Hoen
zo[ 1,2, 6]th|ad|a2|ne 2, 2-di oxi de;

| - (4-Chl oro- benzyl azm | -yl -3, 4-di hydro-, .
| HoeRZo[ 1 , %M Gf‘?fﬁp‘a‘éﬂcg%p %@@W&F@m Bés Oor YendR s methyl,

ethyl, Ime(tﬁmér@hmr@mﬂ@a%yﬂe}hﬁ pi perazin-|-yl-3,4-dihydro-1H
benzo[ 1, 2,6] thiadiazi'ne 2,2-dioxide;

10 | -(2,3-Difluoro-benzyl)-5-pi perazin-I|-yl -3, 4-di hydr o-

Hoenzg[ 1, 2, Ghe L&thpOHRESNSaid 35, hherehHRid comgound is of the
3-Di chloro benzyl) - 5- pi perazin-1 -yl di hydro-|

ﬁﬂn“ﬂbé o[ 1,2,6] thiadiazine 2,2-dioxide;
| - (3-Chl oro-2-fl uoro-be yI) 5- pi perazin-1-yl-3,4-di hy
dro-| Hbenzo[ 1 , 2, 6]th| di azi ne 2, 2-di oxi de;

| - (3-Fl uoro- benzyl&iiifm eragln I-yI 3, 4-di hydr o-| Hben
zo[

N
(RY); é

(R™);

VI
and wherein R', R% R?, R®, R, R, R®, RO, R, p and s are as recited in claim 38.
15
54. The compound of claim 53, wherein R®, R7, R®, and R’ are
hydrogen.
55. The compound of claim 54, wherein R® is hydrogen.
20
56. The compound of claim 54, wherein R is alkyl.
57. The compound of claim 54, wherein R is acetamidyl.
25 58. The compound of claim 54, wherein p is 0 or 1 and R' is alkyl,

halo, alkoxy or haloalkyl.



1, 2, 6] thi adi azi ne 2, 2-di oxi de; 1-Benzyl -5-pi perazin-
1-yl -1, 4-di hydro-benzo[d] [1, 3] oxazi n-2-one;

WO 2q03A0F198Dr 0- benzyl ) - 5- pi perazi n-1 -yl -1, 4- di hyPCDER®NZ/000095
[d] [I, 3] oxazin-2- one; -85 - ‘
| - (3- Fl uoro- benzyl ) -5-pi perazin-1-yl -1, 4-di hydro- benzo
[d] [E93] oxazirhe Zomféﬂﬁﬁd of claim 54, wherein s is 0, 1 or 2 and R is alkyl,

| -.Benzyl - 3-i sopr 5- pi perazin-1-yl-3,4-di hydro-1 Hq
haloy 7RG Fi4m0 2r Gigalion.
| - (2- Fl uoro- benzyl)-3-i sopropyl - 5-pi perazin-| -yl -3, 4-d

i hydr o-1 Hqui ngzol i n- 2-one; . .
| -(3- 8% oro- behs §PyPaY @eg?kaaw% wheroit Zismdieah RS 4. g
5  inddpBydbn@y i ik Ned ) lalldxy ZyRREG or haloalkyl.
-(2,3?D'fluoro-ben?@%?-B-isopro%@l-5-piperazin-l-yl-3
, 4- di hydr o- 1 Hqui nazol i n- 2- one;
1- (2- et hyl - bgnpe }{éx%_?émﬁu BEHBAA 31, wherein p is 0 or 1 and R! is methyl,
i-yl-3,4-d|hydrq-l qui hazol i n- 2- one;
ethyl, ieeihzqyy Bperora isfingromsta¥pr opyl - 5- pi per azi n-1-yl - 3, 4-d
i hydr o-| Hqui nazol i n- 2-one;
| - (3- FlL uoro-benzyl) - 3-i sopropyl - 5-pi perazin-1-yl -3, 4-
10 i hydr 8241 Hqui ngkgpcprﬁpognq)ﬂgc;lalm 58, wherein sis 0, 1 or 2and each R
indepeddent®ihlorbepembls 5- i perazin-1 -yl -3, 4-di hydro-1 H qu
i nazol i n-2-one; 1-(2-Chloro-benzyl)
-y-net hyl - S pi perazin- 1-yl -3, 4-di hydro-
| - qugnazol i nThee@fBound of claim 38, wherein said compound is of the
1- (2- Fl uor o- benzyl)-y-net hyl - S-pi perazi n-
f(>fn’1‘-ﬂ§/(VI:E),%-dihydro-lI—I-quinazolin- 2-one;
1- (2- Met hyl - benzyl ) - 5- pi pgr azi n-
1-yl -3, 4-di hydro- | Hbenzo[l

9 N
R R7
R® R®
N
(o]

(RY); /L§

N 0

(R™ ?©)
VII

wherein R, R, R, R®, R%, R, R"., p and s are as defined in dlaim 38.

1

15

64. The compound of claim 1, wherein said compound is selected
from:

20 1-Benzyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
1-Benzyl-3-methyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
1-(3-Fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
1-(4-Fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
1-(2-Fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;

25 1-(4-Chloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
1-(2-Chloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
1-(3-Chloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
1-(3,4-Difluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
1-(3,4-Dichloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
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1,2,6] thiadiazine 2,2-dioxide;
| - (2, 3-Di net hyl - benzyl) - 5- pi perazin-1 -yl -3, 4-di hydro-|
wWOoR@a06m3D! | n- 2- one; PCT/EP2005/000095
| - (2, 2-D net hyl - 2, 3-di hydr e8®enzof uran-7-yl nmet hyl ) -5-p
I perazin-|-yl-3,4- dihydro-|H quinazol i n-2-one;
| - (2, B{Dp+flhyto-barz)l 3-pipepizipe t 3B @A-dihyldro3] B-qliiizdlin-2-one;
H- qui li.n-2- one; : : : . : i
|- Benb Y BRIy RS S piperarin sk dibudry A Haangoipah-one:
0- | H D13 1Chisrbi 1ldercobéizyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-
| - (3- Fl uoro-benzyl) - 7- et hyl - 5- pi perazin-1-yl -3, 4-di hy
%% o- | H qui nazol i n- 2-one;
| - IBe Ng- lei-FEroebib)éhzﬁ} pirpeth#lz3-piperarin-3;14-34-dikgdeo-1 H- guihasdlin-
zol i n- 2- one;
2-0n& £t y| .| -(3-fl uoro- benzyl ) - 5- pi perazi n-1 -yl - 3, 4- di hyd
r o- | H-@3HFhRZzelbefzyd)-3anethyl-5- p1perazm 1-yl-3,4-dihydro-1H-quinazolin-
7-Ethyl -1-(2-fluoro-benzyl)-5-pi perazin-I|-yl-3,4-di hyd
Po- 1 H qui nazol i n-2- one;
|- (2- LId-Blhiorbdeay])-3 mehiiys-plpepd e 8 3u- ity 1 Ai- gy sblin-
ro-1 H qui nazol i n-2- one
2-on¢. (3. Fl uor o- benzyl ) - 7- met hoxy- 5- pi per azi n-

1-yl - 8(FMudchyl @-@xdﬂﬂng{p&@ilﬁl-l k-3,4- dmﬁlrolz}( uinazolin-1-

| uor 0- penzyl) pi perazin-1-yl -3, 4-di hydro-| H qui
Ylmeﬁygo{)wogl Bﬁf

| - (2-Fpugia- (Qeﬂﬂc‘kb)b zflpﬂ@%igéﬂaﬁnlI-y1|-3,Z-dih‘jrcfrbUlQ{QﬁﬁIaBMEn-z-
-3, 4- dlhydro | Hqui nazol I n-~ 2- one;
On&| . (3- Fl uor o- benzyl ) - 5-pi perazin-1-yl-7-trifl uoronet hyl

- 3, 4- slichopdn g oHek- BaASdrhdin-12910N£ dihydro-2H-quinazolin-3-yl)-

acetamide;

2-0

2-on

1-Benzyl-3-ethyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
2-[1-(3-Fluoro-benzyl)-2-o0xo-5-piperazin-1-yl-1,4-dihydro-2H-quinazolin-
3-yl]-acetamide;
1-(3-Fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;
1-Benzyl-3-methyl-5-piperazin-1-yl-3,4-dihydro-1H-benzo[1,2,6 ] thiadiazine
2,2-dioxide;
1-(3-Fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide;
1-(4-Fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide;
1-(2-Fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide;
1-Benzyl-5-piperazin-1-yl-3,4-dihydro-1H-benzo[1,2,6] thiadiazine 2,2-
dioxide;
1-(2-Chloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide;
1-(3-Chloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide;
1-(3-Chloro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide;
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| - Benzyl - 6-fl uor o- 5- pi perazi n-1 -yl -3, 4-di hydro-I H qui n
azol i n-2-one,

WO 2¢030&19BDr 0- benzyl ) - 7- et hyl - 5- pi per azi n-1 -yl - BCHEB00§/eh0095

ro-| H qui nazolin-2- one; -87-
| -(2,3-Difluoro-benzyl)-7-ethyl -5-piperazin-|-yl-3,4-d
i hyer-(Ll-ldlﬂldnﬁalZ@bj}lDL-S-;Z @agn-1-yl-3,4-dihydro-1H-

| -.(2=F. - b 1) - t hyl - 5- (4- net hyl - pi in-1I-
benrp{ LS bgRgar o tigicnzol [ he 2-one ¢ Lo o Y
|-(3-1:—|(34@1Dmb1©[’d&8&ﬁzy§ I-pipeeiziny | -yb3pedidzdio-1Hy! ) - 3, 4- di

hydr o-] Hqui nazal i .n- one;
benZPEﬁC%&é}‘@PW@S 02@)18?92]5?1) 7- et hyl - 5- pi perazin-1-yl -3, 4-d
' hyer(i blqiflaazaRbéryyl) S ﬁﬁlp&azm 1-y1-3,4-dihydro-1H-

p in-J - I-(2tr|fluororrethyl benzyl ) -

benzg 1? glyt{’r‘?g’ragmle%kfuélﬁ%i i n- 2-one;

andl - {-32,8biehier&8BEM))5-ipetaeRi- 841-3;4-dydro- 1 - f | uor onet

wa?rglé gjhydro [ Hqui nazol i n- 2-one. 65. A
benzg ]&‘é zieg.% %‘ﬁ’ﬁ&‘z& tion conprising an

ef f eCIJ(y@ﬂmnz ﬂﬁérot-%z Fompsipadzial 1-61-aundikidroadm xt ure

vvk ﬁb‘ﬁgar rraceutl N accept able carrier. 66. A use
benzgfl, 56 BERe a?c@Q €ng to any one of claims 1 to 64

for th@.’»m&ﬁ@ﬂﬁhkﬂﬁsqﬁ e"i‘az"ﬁ?—d'—ﬁ@"@ﬂlhyﬁ?@flﬂ— for

treatj ng a central nervous system di‘'sease state in a

benzg| jip.elthiadgzine PRadiggdlenf C ai m 66, wherein the disease
st at e1JB%n§ﬁlseﬁbsﬁzi&1tpwp§m§fven§6{h [Zlclﬂbia%ﬁi @od@am c

depreSS|ons neur gl ogi cal  di'sorders, nhenory orde
at t enti(&klusgpibepeyl bﬁwea@ﬁm- PArld- ﬁé@yﬁr%fbe%céélié 3 oxazin2-

one;@myotrophic lateral sclerosis, Al zheinmer's disease,
’food uptake disorders, and Huntin ton' s _di sease 68.

A
use of-(drFenrpduna e upaaizie L08-let-gildio-benzal 4 1,3] oxazin-2-

one; Pr epar ation of

1-Benzyl-3-isopropyl-5-piperazin-1-yl-3,4-dihydro- 1H-quinazolin-2-one;

1-(2-Fluoro-benzyl)-3-isopropyl-5-piperazin-1-yl-3,4-dihydro-1H-
quinazolin-2-one;

1-(3-Chloro-benzyl)-3-isopropyl-5-piperazin-1-yl-3,4-dihydro-1H-
quinazolin-2-one;

1-(2,3-Difluoro-benzyl)-3-isopropyl- 5-piperazin-1-yl-3,4-dihydro-1H-
quinazolin-2-one;

1-(2-Methyl-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;

1-(4-Fluoro-benzyl)-3-isopropyl-5-piperazin-1-yl-3,4-dihydro-1H-
quinazolin-2-one;

1-(3-Fluoro-benzyl)-3-isopropyl-5-piperazin-1-yl-3,4-dihydro-1H-
quinazolin-2-one;

1-(2-Methyl-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;

1-(2-Chloro-benzyl)-7-methyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-
2-one;

1-(2-Fluoro-benzyl)-7-methyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-
2-one;

1-(2-Methyl-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-
benzo[1,2,6]thiadiazine 2,2-dioxide;
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a nmedi canent useful for treating a disorder of the
gastrointestinal tract in a subject. 69. A nethod for
w@e@paeiony) a conmpound of claim 38, conprising PEHEPINF000095
a conmpound of the fornmul a:-8therein Y,A, Rl, R2, R4, R5
R6 , R7, R3, R9, R10, Rl1l, Ra, Rb, m n, p, r and s
ar e ds(X2ditmethyl-bewdyhi Srpérazin-t byl-3,éihgdacyel qunamiine-
of the formula: RIO Rf YR' HMV Hto yield the
conmpound of clai m 38.
1-(2,2-Dimethyl-2,3-dihydro-benzofuran-7-ylmethyl)-5-piperazin-1-yl-3,4-

one;

dihydro-1H-quinazolin-2-one;

1-(2,6-Dimethyl-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-
one;

1-Benzyl-5-piperazin-1-yl-7-trifluoromethyl-3,4-dihydro- 1H-quinazolin-2-
one;

1-(3-Fluoro-benzyl)-7-methyl-5-piperazin-1-yl-3,4-dihydro- 1H-quinazolin-
2-one;

1-Benzyl-7-ethyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;

7-Ethyl-1-(3-fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-
one;

7-Ethyl-1-(2-fluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-
one;

1-(2-Chloro-benzyl)-7-ethyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-
one;

1-(3-Fluoro-benzyl)-7-methoxy-5-piperazin-1-yl-3,4-dihydro-1H-
quinazolin-2-one;

1-(2,6-Difluoro-benzyl)-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-one;

1-(2-Fluoro-benzyl)-5-piperazin-1-yl-7-trifluoromethyl-3,4-dihydro- 1H-
quinazolin-2-one;

1-(3-Fluoro-benzyl)-5-piperazin-1-yl-7-trifluoromethyl-3,4-dihydro- 1H-
quinazolin-2-one;

1-Benzyl-6-fluoro-5-piperazin-1 —yl—3,4—dih7dro— 1H-quinazolin-2-one;

1-(3-Chloro-benzyl)-7-ethyl-5-piperazin-1-yl-3,4-dihydro-1H-quinazolin-2-
one;

1-(2,3-Difluoro-benzyl)-7-ethyl-5-piperazin-1-yl-3,4-dihydro-1H-
quinazolin-2-one;

1-(2-Fluoro-benzyl)-7-methyl-5-(4-methyl-piperazin-1-yl)-3,4-dihydro-1H-
quinazolin-2-one;

1-(3-Fluoro-benzyl)-5-(4-methyl-piperazin-1-yl)-3,4-dihydro-1H-
quinazolin-2-one;

1-(2,6-Difluoro-benzyl)-7-ethyl-5-piperazin-1-yl-3,4-dihydro-1H-
quinazolin-2-one;

7-Ethyl-5-piperazin-1-yl-1-(2-trifluoromethyl-benzyl)-3,4-dihydro- 1H-

quinazolin-2-one; and
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1-(3-Chloro-benzyl)-5-piperazin- 1-yl-7-trifluoromethyl-3,4-dihydro-1H-

quinazolin-2-one.

65. A pharmaceutical composition comprising an effective amount

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

66. A use of a compound according to any one of claims 1 to 64 for
the preparation of a medicament useful for treating a central nervous system disease state

in a subject.

10 67. The use of Claim 66, wherein the disease state is selected from
psychoses, schizophrenia, manic depressions, neurological disorders, memory disorders,
attention deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s

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

68. A use of a compound according to claim 1 for the preparation of

15 a medicament useful for treating a disorder of the gastrointestinal tract in a subject.

69. A method for preparing a compound of claim 38, comprising

reacting a compound of the formula:

Br RS R*
o
(RY; I?\
/Y\
N” (0,
R
(R1); R®

20 wherein Y, A, R, R5 RE R RS, R, R, R%, RY, R, R% R%, m, n, p, r and s are as recited
in claim 37;

with a heterocyclic amine of the formula:

R10
RS Ny R
Rsi NIRG
H
to yield the compound of claim 38.
25



