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conpositions, nethods for use as therapeutic agents,
and net hods of preparation thereof. The actions of

5- hydroxytryptam ne (5-HT) as a major nodul atory 5
neurotransmtter in the brain are nediated through a
nunber of receptor famlies termed 5-HT1l, 5-HT2, 5-
HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on a high

| evel of 5-HT6 receptor nRNA in the brain, it has been

stated that thesystitiRed B&OBYkMinod®Yn® LRYs Phérgdfe i n the
pat hol ogy and treatnment of central nerve system

di sorders. In particular, 5-HT2-selective and 5-HT6

sel eqhisiavéntidanelatdd & Sutifited biRRdXdziMe @6mpBunds, and associated
potenti.ally wﬁ) tregtment of . ce

eful in the rtajn CNS |
JPEBPHEPRS: St %QLOWW ﬂ%wegﬂa el and mMaghads RgPEReration
dh&egse, anxi ety, depression, manic depression,
psychoses, epilepsy, obsessive conpul sive disorders,

nmood ,di sorders, .mgraine, A zhejner's di.seas

oon e aose b s et D) s f sormodiiatars.
frﬁ&ﬂjtﬁ@sxﬁit&@ fisl eHebrainGiie ARdRARAIBXOUEh a Mb@oare:%?;or families
oeS|ty a att S a , ttent Icjt .
HVBEda?cﬁTﬁi ‘?lﬁiﬁ Eaﬁﬁgﬁ-f@k% %&E»%—Eﬁé e iagdon a high

déveDsfbeHT6 AP torwh RNAriA \Wed briaind (0hdk béenadpated thav e SRET6 receptor

cocai.ne, et hanol i cotine and benzodj azepi nes, ..
203, szvoéwnat?e Rrioley andireamat of cralalnerybaysisi fisorders. In

;pai('jt[t&lar,t EL-BHl |IEse&gd{/éﬁdfnchiBIT6i sglebtli\bé ll‘gdllﬁclh lasve been idel(ljtiﬁed ag
ydr oc al.ys. .Such conpaqunds S expect to he..
Fotenbally ysefildn fllﬁeté‘?ﬁ%ﬁ?n‘p‘?gf‘“é"éP ot %%%r Rt earkigpon's disease,
?ﬁﬁtin@l(ﬁﬂs{ diea"asBe, &ﬁﬁbtyﬁﬁeprésﬂdﬂ?l Ihai}ialdg Eﬁén,dﬂisﬁdﬁﬁgxﬁar epilops,
r exa e, .B.L. Roth et ., ,d. Pharma .. EXp. ..
HRigsie Gomagge dispgersmoed dispivisrs FBgneoALcing i disvasey
anhaﬁnmhent%ﬁabgfﬁﬁﬁd memﬂ;ﬁﬁﬁsli gﬂés&ﬁs,326aing°did(gd2§|s§ﬂghtanorexia,
t al., ur otransmni ssi on, , , 1-5, an LoJ
“QP’@%‘E“‘{;&%W’ ,Pa%a&t@g‘ﬁi ahatisio,alteation ﬁe Kitdpyperaggyy disorder
2ABHD)] dhertionilidfici dsarder PADY) wiklydrawhl fediinieugrBstise slidh' 48 cocaine,
have ﬁeen.disq&gsed,_there C ntig&%s t 1be a QFed for dwi
é’-g’IﬁB‘B 1 RiFSting and Benzogliazenimess s5P1zapREsng, ahlse ‘I'lﬁ‘?' exg agppgiated with
3pihabidi8ha nd/3bhl ihfepaichras hydsocephajuBC slﬁaf ?dnh\pbunds are also
nti.on, i e

%%gezfeeg}? I—})g\f{)? Beerin E@%Bé%?ggfgﬂg&g&p{%;tets tinal (8& )rﬁlllsoa}':der\.é\ls)uch as
functional bowel disorder. See for example, B.L. Roth et al., J. Pharmacol. Exp. Ther.,
1994, 268, pages 1403-14120, D. R. Sibley et al., Mol. Pharmacol., 1993, 43, 320-327, A.].
Sleight et al., Neurotransmission, 1995, 11, 1-5, and A. ]. Sleight et al., Serotonin ID

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

While many 5-hydroxytryptamine modulators have been disclosed, there continues
to be a need for compounds that are useful for modulating 5-HT2, 5-HT6 and other 5-
HT receptors.

One object of the present invention is (i) a compound of the formula:



I N (R$R7C)2< /(CRSR6)g x 4 OnR3 ~ (R)a/ N'Y~
(0), RZ or a pharmaceutically acceptable salt or

w@emdougot hereof, wherein: Yis Cor S; 5 miBCIERWe3012278
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Yis Cand mis 2 when Yis S, nis 1 or 2; pis from
0to3; gisfroml to 3; Zi‘sz'-(CRaRb)S or -SQ2-,
where each of Ra and Rb is in%gﬂendently 10 hydrogen
or alkyl; risfromOto2; Xis' or N each R is
i ndependent |y hal o, al kyl, halpal kyl, heteroal kyl,

al koxy, cyano, -S(O S _R4..-£(=20 :NMNz.Rd, -S02-NR Rd,
-N(R')-C(=O -Rd, or 15(RMB7€CI{/\yﬁééﬁe each of R and
Rd i s independently hydrogen & al kyl ;54 si sfrom Ot o2;
R2 is optionally substituted g . idonal | y
substituted heteroaryl; pga R3 d R4 is

i ndependent |y hydrogen (Sr al k Qr and R4
together with their shared carBon My Té)m a

cycloal kyl ring of 3 to 6 20 nenbers; and WO

2004/ 041792 PCT/ EP2003/ 012278 R3 éach of RS, R6, R,
R8 and R9 is independently hydrogen or al kyl, or one
of R5 and R6 together with one of R7, R8 and RO and
t he ar aphatrhaeetitally wemeptable salt or prodrug thereof,

wherein:
YisCorS;
mis 1 when YisCand mis2whenYisS$;
nislor2;
p is from O to 3;
qis from 1 to 3;

Z is —(CR*R®),~ or —SO,—, where each of R* and RPis independently
hydrogen or alkyl;

ris from 0 to 2;
X is CH or N;

each R is independently halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano,
~S(0)—R, =C(=0)-NRR?, ~SO,-NRR’, -N(R)-C(=0)-R", or
—C(=0)-R°, where each of R and R? is independently hydrogen or alkyl;

s is from 0 to 2;
R? is optionally substituted aryl or optionally substituted heteroaryl;’

each of R? and R* is independently hydrogen or alkyl, or R*and R*
together with their shared carbon may form a cycloalkyl ring of 3 to 6

members; and
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may forma ring of 5 to 7 nmenbers. Further objects of
the present invention are: 5 (ii) A conpound of (i)
wob@reirtzY is Cor S; mis 1 when Y is C and pCT/EPR03/012278
when Yis S, nis|l; 10 pis fromO or |; gis2;, Zis
-(CRaRb)r, where each of Ra and-Rb is independently
hydrogen or _alkyl; roigs 1; .15 Xis N i.S
opti onal | yea§bl§’§&¥tptﬁt R Ri?‘ﬂ Rois "é)‘EﬁPieBﬁlf‘é!ﬁ‘YQE%f‘ jof alkglyor one of
het er oar yl R® aftPRMoREhERBvARNEn &Y R’SRP AEERTAKIENe la¥oms there between
hydrogen or alkyl, "or R3 and R4 together with their
shared car Bgnhfomya figg al AtC)BEBRERy| ring of 3 to 6
menbers; and 20 each of R5, R6, R, R8 and R9 is

| ndepgiile BbjertsY HeqieRnPMmvaltkoH are( 1 1 1) The conpound of
(ii), wherein each of Ra and Rb is independently

hydr ggen or netoJ; R2 is optionally substituted
phenG!f*?%ﬁﬁﬁq¥fﬁ’69 optionally substituted pyridine;
each of R3 and R4 is independently hydrogen or nethyl,
or R3h@&brh: R4 together forma cyclobutyl ring. WO
2004/ 041792 PCT/ EP2003/ 012278 -4 (iv) The conmpound of
(iii), whe eie Rg.is 2- hal ophenyl , 3-hal ophenyl,

4- hal opheny® ™ °hapht hyl en- 2-yl , 3-cyanophenyl ,

4- cyanophenyl, 3-nitrophenyl, 3-am nophenyl, 3-

met hoxyphenyik 1 when iYaa@raewdyth js 2 when Y is S;

3- et hyl sul f onyl am no- phenyl or pyridine-4-yl. (v) The
conmpound of .(i), wherein said conpound is of the
forml a R@“%LR s RBRNRR6 R-R5 a

pisfromOor 1;
qis2;

Z is -(CRR®);, where each of R® and R® is independently hydrogen or
alkyl;

risl;
X i1sN;
R? is optionally substituted aryl or optionally substituted heteroaryl;

each of R* and R? is independently hydrogen or alkyl, or R® and R*
together with their shared carbon may form a cycloalkyl ring of 3 to 6

members; and
each of R®, R®, R7, R® and R’ is independently hydrogen or alkyl.

(iii) The compound of (ii), wherein each of R* and R®is independently hydrogen or
methyl; R? is optionally substituted phenyl, naphthyl or optionally substituted
pyridine; each of R? and R* is independently hydrogen or methyl, or R®and R*
together form a cyclobutyl ring.



R3 RENpR17 R7 (Rl)) O PNR2 Z51la or a
phar maceutically acceptable salt or prodrug thereof,
wobereimyZ, Rl, R2, R3, R4, R5, R6, R7, R8, ReCT/EP20aci2278

p are as defined in (i). (vi) The conpound of (i),
vvhereln said compound is of thé-formula RO 6 ~ Rs

N RRG R7 RS R$
) Thagompugd of (gﬁawheaele& |1§:%\1hP1)?Plé\%rB’ép§rFié%P%he§¥]I ¢-hglophenyl,

19{}51’1@1&481 %g?rﬁe;fanoﬁﬁ@fy? '4D<:yZnoﬁjenle§-1mt%phfZl y 3- &B)ﬁnoﬁ@nyl 3-

wetwcmlwgb 3%@@2%2;&&@%3&3'@%@%16 er ppigiBtrAdr

of (i), wherein said conpound is of the fornula R9

(F\ﬁ The BSmPourrl of 1), Reieredh said8orfspdind ifdf the formula

9
R\ R’
8 N R 6
R Rs
7
R R 4
R® N O\GﬁR/Rs
7
R n
(R1)p—®[ 840
N7
| O

Z/Z
R Ia

or a pharmaceutically acceptable salt or prodrug thereof, wherein Z, R, RAL RS R

R>, R®, R’,R®, R%, n, and p are as defined in (i).

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

Z/Z
R Ib

10 or a pharmaceutically acceptable salt or prodrug thereof, wherein Z, RY, R, R RY,
R’ R R, R® R’ n, and p are as defined in (i).



p NS\ RbO

acceptable salt or

W0R4004/8%51, 796,

r a

R,
a

(Rlo)t R Ial

nd wherein t

prodrug thereof,
R8, RO Ra, Rb n,
is fromO to 4;, and 5

or a pharmaceutically
wherein R, R3,
r and p ar ePE@EEP2003/012278

defined in (i),

each R10 independently i s hydrégen, halo al kyl,
k ano tr urea ar
Bt R combor i heredt 149 corhorgehipoEg e

wherei n said conpound is of the formula RO RS N R6
R RS RBR6 NRs R4A OR3 YpnNO b R r

(Rlo)t Ralb | or a pharnaceu ical]y acceptable salt
or prodrug thereof, mherR n , R4, R5, R6, 10
R, R, RO Ra, Ron, r ar defined in (i),
and whereint is fron10 each R10
i ndependently is hydrog bkyl al koxy, cyano,
nitro, am no, urea or hanesul | nylﬂﬁlno (i x) The
compound of (i) to (viii), w onpound is
sel ected from WO 20 41 \Egﬁd /012278 -6
4- benzyl - 6- net hyl - gﬁé I ag enzo[ 1, 4]
oxazi n- 3- one;
R
r
a
(R19), R
Ial

or a pharmaceutically acceptable salt or prodrug thereof, wherein R', R, R R, RS,
R’, R, ROR?, R®n, r and p are as defined in (i), and wherein tis from 0 to 4; and
each R'® independently is hydrogen, halo alkyl, alkoxy, cyano, nitro, amino, urea or

ethanesulfonylamino.

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

R9
|
RR N R°
R; Rf_3
R R
R 4
o R g
N~ O
Rb
. .
(R19),

Ib1

or a pharmaceutically acceptable salt or prodrug thereof, wherein RL R RY R, RS,
10 R, R, RPR%, R%n, r and p are as defined in (i), and wherein tis from 0 to 4; and
each R'® independently is hydrogen, halo alkyl, alkoxy, cyano, nitro, amino, urea or

ethanesulfonylamino.

(ix) The compound of (i) to (viii), wherein said compound is selected from:



4- benzyl - 6- met hoxy- 8- pi perazi n-1-yl - 4H benzo [ 1, 4]
oxazi n- 3-one; 4- (2-fluoro-benzyl)
WO Boon@¥t1exy- 8- pi per azi n-1-yl - 4Hbenzo [ 1,4] PCT/EP2003/012278
oxazi n- 3- one;
4 (2 chl or o- benzyl ) - 6- met hoxy- -§-- pi perazi n-
-4H b ] .oxazi
i ( e -IBEM/?yp%er?@'eﬁaﬁ;#?@-%mzai}%\]m@n@-ones
1-yl -4Hbenzo [ 1, 4] oxazin-3-one;
4-b ea-byhzy8\6ahsmbﬁ)2-i8rpipérazdh- Uk-418zado| Laldxazin-3-one;
oxa2|n 3-one; 4-benzyl -6- fluoro 8 pi per azi n-

b
o (AE P Bt e P RO RE L 4B mroly pragin-3-ome
o a n- 3- one;
4i( ( flxli-f(ﬁmb]me-lbelmy)l-<)—nﬁ§etbb>qe$-@memzin—y4yl~4l-l—bennbl 4| o%azd}-3-one;
oxazi n-3-one; 10 4-(4-chl oro-benzyl) - 8- pi perazi n-

i { A BERE Behobr S m@HBE L 8PB LvL g benzol L 4)omaging 3 ome

1, 4] oxazi n- 3-one;
4-( 244blenzyi—6-pjpmgih)kﬁl-4th@nm[8Aﬂ)¢)q@eina?ZLbne;l- yl - 4H benzo
[ 1 4] oxazi n- 3-one;

(23 SohH B MERE M Y Bra P Paf RS Ml lon - benzo

4 (4 chl or o- benz ﬁ% 6-f | uor o- 8- |pera2|n 1-yl -4H benzo
[ 1, ﬂﬂ(z-(ﬂnggq-herg. pippgazin-1-yl-4 benzo[l 4]oxazin-3-one;
6-f | uor o- 4- napht hal en- 2-yl net hyl - 8- pi perazin-1-yl -4Hb

enzo

4- ( 34%?1 ?%)0 gé&?)[\%_;é{% %bno% éal?eﬁlé?Lalz%]ﬁxalm;/F 04n|9|1 benzo
[ 1,4] oxazin-3-one; 3-(3-0x0-8-piperazin- 1

-yl - Q—(g—;@}ow@p@zy@e%pepqrazln 4]yl 4H benzo|1,4]oxazin-3-one;
oxazi n-4-yl net hyl ) - benzonitrile;

gxg gzlp; Jl-lﬂ%ﬁb B&%ML() fi8oR)-2iREiAl-1 1 M- ﬂ&zepmqe,xﬁml,séldne,
4- ben I-2 2 di erazin-1- 1,4
oxaz“?'i Hugrpsbensy ( }iuar% -rl?%gﬂraén ﬁéfi Pé in;3-one;
1-yl -4H benzo[ 1, 4] oxazin-3-one;

4- Bezy.chbriibessyizé-fudrd-8-piptrbana oyl [4H-bédzo[1,4] oxazin-3-one;
oxazi n- 3-one;

gx ggﬁ E l -% ﬁ%tl?) sz)l—%-_ﬂ%bP(l)- -eprigezrlaerﬁ-JI:))il |t_>|-e le 2] o[xazm %] -one;
(S)-4-Benzyl - 2- et hyl - 8- pi perazi n-1-yl -4H benzo [ 1, 4]
0Xazftudra3AeiapHBaR 02 DA R B - Pipelaliin2 DYBAR 1A78( 1,4) dxazin-3-one;
8-Piperazin- 1 -yl-4-pyridin-4-ylnmethyl-4H benzo |

1, 4] azj n- 3-one; ) . ) )

4. BehTI e BeROD- - arorEmiprapip g1 henzol 4] oxarin-3-one

| -yl)-4H benzo [ 1,4] oxazin-3-one;

4- Bedrt§ox8-8¢ gipemtiny 1 -ypR edihpdrn-behzofll 4 eitdzinefrzbndthyl)-benzonitrile;
oxazi n- 3- one;

oxazh i st b e SR T Bned B Rt

-yl -4H benzo[ 1, 4] oxazin-3-o0ne;
4-( 34Nienzyb2t2ed;izthl)ylf8rpippearzmzlﬂLel_Hybeanuém{n-i-,M]e;
oxazi n- 3- one;

4 (3 @nzéegﬁ@ﬁazrxét}lyﬁs%mﬁhuﬂ.kmtén%l[ DER%Lik-3Lorfl

3 (3 Oxo- 8- pi perazi n-1-yl -2, 3-di hydro-benzo [ 1, 4]
oxazflﬁsnzmmnrypp_l-yl -4H-benzo[1,4]oxazin-3-one;

4-(4-Fluoro-benzyl)-6-piperazin-1-yl-4H-benzo[ 1,4] 0xazin-3-one;

(S)-4-Benzyl-2-methyl-8-piperazin- 1-yl-4H-benzo[1,4]oxazin-3-one;



benzonitrile; 10 N [3- (3-Oxo0-8-piperazin- 1
-yl -2, 3-di hydro-benzo [ 1,4] oxazin-4-ylnethyl)-

w@b@aphiroz met hanesul f onam de; PCT/EP2003/012278
4- (4- Fl uor o- benzyl) - 2, 2- dlnethyl 8- pi perazin-1-yl-4Hb
enzo [ 1,4] oxazin-3-one; (3 Fl uor o- benzyl)

;))2( agisﬂilggtéﬂél -}ﬁ ‘P gﬁ?@a&glngeﬂpxl ] 4 %‘}bzgﬁz& OL(azm%] one;

l-yl-2,3- dlhydro benzo [ 1,4] oxazin-4-yl nmethyl)
- phe nyBehzyl-éLﬁxetHye-a;—(44mét2liy}-ﬁlplemi®- behzH-benzo[1,4]oxazin-3-one;
-2, 2-di net hyl - 8- piperazin- 1 yI 4H benzo [ 1, 4]
o; la)z I rhflg'_ ﬂrﬁ £4Om[ethf FY‘%%Z& (3 rYDB ]g CDZOWX |4] BB Zolne,
4- (4- Chl or o- benzyl) - 2 2-di met hyl - 8 pi perazin-I-yl-4Hb
enzo4f(1 élP,}'éhyleeth;le-IS-pﬂpﬁaﬂn- 1-yl-4H-benzo[1,4]oxazin-3-one;
4- Benzyl - 6-fl uoro-2, 2-di met hyl - 8- pi perazin- 1
-yl n e - 37 0N -2-one:
>4 ( 4ﬂ§ qur %‘8 elﬁézlnﬁyi %E%%tag}nol %FgH ge%z?[hl 4i] O)éazﬁl? Seornzf’z I n-
1-yl-4H benzo | 4] oxazi n-3-one; 6- Fluoro 4-
( 3- f Be(BrNittvebengyl)- &mp@a@mnbvlhw ‘tenpi[pdlexakin-3-oney| - 4H
benzo [ 1,4] oxazin-3-one; 6-Fl uoro-4-

b5 ];Jlenz@rf i SR

PCT/ EP2003/ 012278 -8 6- Fl uoro-4- (4-fluoro-benzy I%
- 2, 23dBrRxdr§ipigripdrd A hdihydro-henzopletlpsazing-yimethyl)-

?éﬁéﬁp -one 4-
or 0- benzyl) 6-fl uoro-2, 2- dlnethyl 8- pi per azi n-
-yl -4H benzo 4] oxazin-3-0
10 4- BeA{3-(BOxs:; %pmr—mmhwl &ﬁ;ﬁhb}éﬂzprbﬁnzglﬂﬁlwr@eﬁ%{lqthnl})
%ﬁ@&}}lpn{%ﬂﬁ%@sulfonamlde, .
Benzyl -5 plpera2|n-l-yl-lFLbenzo[l 3, 4] oxat hi azi ne
2, 2-di oxi de; and
4- BefAgtElporp-bepryli2 dydimsthunl Srpigergripel-gz4H:-benzo[ 1,4]oxazin-3-one;
1-yl -4Hbenzo [ 1, 4] oxazin-3-one. (x) A

phar qﬁ@@lab&a&enmm@saﬂe@ws Eragin DO yladH SHeh 6254 O%kZin-3-one;
anmount of the conpound of ( in adn1xture with a

pharnaceutlcally accept abl rrier

for pHétnidontyPresEbsl T S cetinthksraslt Wé‘ZHbﬁﬂé‘Bﬁ‘gYﬁ phenyll-
15 %@Ll process conprising: contacting an N-arylal kyl

benzoxazi none of the fornula 4

1

4-(3-Chloro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[ 1,4} oxazin-3-one;
4-Benzyl-8-(3,5-dimethyl-piperazin-1-yl)-4H-benzo[1,4] oxazin-3-one;
4-(4-Chloro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[ 1,4] oxazin-3-one;
4-Benzyl-6-fluoro-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[ 1,4] oxazin-3-one;

20 4-(4-Chloro-benzyl)-6-fluoro-2,2-dimethyl-8-piperazin-1-yl-4H-

benzo[1,4]oxazin-3-one;

6-Fluoro-4-(3-fluoro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-

benzo(1,4]oxazin-3-one;

6-Fluoro-4-(2-fluoro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-

25 benzo[l,4]oxazin-3-one;



Al p RR3 (Rl)a NNOm R2iZi; wherein: 15 Al is a

| eaving group; Z, VY, RL, R3, R4, m n, and p are as
waledodoedotn (i); R2 is aryl or heteroary whi cChP€BEP2003/012278

optionally substituted by (R10)1i wherein tisfrom

Ot 04; each R10 is independent I')g'hydrogen, hal o, al kyl,

al kox cyang, . nitro, am nqg, .yrea or.

et ha@%@lﬂ“%%ﬁ@l‘%‘iﬁrﬁ&en lf'g’zaﬂﬁé’—g&’#‘ cRBsieEnesHstidng of
Bdheo[[104])0kdzai-3\Re2004/ 041792 PCT/ EP2003/ 012278 -9 R9
N (RBR7C)2< /(CR5R6)g N H g; wherein: gis from1l

to 3; each of,, RS, RG, , d R9 s

i nd e%éﬁ' g:g’llﬂrf’&eﬂﬁ’dkg SQ%‘r?r%'lz ’§5W$ﬁylgz{lp’@ﬁ%azﬁ 1-v54Hs and
Bizb[age bkein-Bide; one of R7, R8 and RO may forma ring
of 5to 7 nenbers; in the presence of a palladium

cat aJ yst rooduce, the het.er.o -su ituted N
o y1 PR B 2O PO B 268 OTRE TIPTS5
(RSR7C) 2< / (CRSR6) g X Ra
1-Benzyl-5-piperazin-1-yl-1H-benzo[1,3,4] oxathiazine 2,2-dioxide; and
4-Benzyl-2,2-spiro-cyclobutan-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one.

(x) A pharmaceutical composition comprising an efficacious amount of the compound

of (i) in admixture with a pharmaceutically acceptable carrier.

10 (xi) A process for producing a substituted benzoxazinone compound, said process

comprising;:

contacting an N-arylalkyl benzoxazinone of the formula

A, o Rrs
(R") \ﬁénf
p /Y§
ITI O
R4 .
L
wherein:
15 A, is a leaving group;

Z,Y,RL R, R, m, n, and p are as defined in (i);
R? is aryl or heteroary which is optionally substituted by (R'°),, wherein
tis from O to 4;

each R' is independently hydrogen, halo, alkyl, alkoxy, cyano, nitro,

20 amino, urea or ethanesulfonylamino;

with a heterocyclic compound of the formula:



p R3 (R)-11k P-,( N'Y~(O m Rzi Z 1. 10 (xii) The
process of (xi), said process conprising: contacting
waroooar7yt al kyl benzoxazi none of the fornula BECT/#P2003/012278
Rs (RI)p'-~ NRbO R2 Ra wth the heterocyclic
conmpound of the fornmula WO 2004/7041792
PCT/ EP2003/ 012278 -10 RO R$ N1R6 R R RBRe R7 H
R5 h; such that the heterocyclly -substituted
N-aryl al kyl benzoxani none conpoynd is of the fornula:
R9 RBR5 R8 N R6 RR$ N R5,R4 7 R N R b0
R2 ~\lr a R " (RRR7C)2/\S ﬁCRRR6)q( P
N

H :
g

wherein:

qis from 1 to 3; and

each of R>, R®, R7, R®and R’ is independently hydrogen or alkyl, or one of
5 R® and R® together with one of R’, R® and R’ may form a ring of 5 to 7

members;

in the presence of a palladium catalyst to produce the heterocyclyl-substituted N-

arylalkyl benzoxaninone compound of the formula:

9

R
N\
(R8R7C)2< /(CR5R6)q

X R

o) R
(R \fn/
hll/ ),
RZ/Z

10  (xii) The process of (xi), said process comprising:

contacting an N-arylalkyl benzoxazinone of the formula
O RS>
(R"); "

with the heterocyclic compound of the formula



lc 123456789 105 andRRRRRRRRRRR n,
p, r and t are as described in (xi) (xiii) The
w@emsossInf (xi), wherein the |eaving groups APCT/EP2003/012278

hal 0. (xiv) Use of one or m)rel(ﬁgnpounds of any (i) to
(ix) for the manufacture of a” “nedicanment for the
treatnment or prevention of a cerngral nervous system
di sease state. (xv) The use of’?(xi v), wherein the
di sease state is sel ected frbmmsy&ioses,
schi zophrenia, 10 manic depgeSsi ofR> neur ol ogi cal
di sorders, menory di sorder tatt entR°on deficit
di sorder, Parkinson's disggse,N anRdt rophi c | ateral
sclerosis, Al zheiner's disease tAnd Hbat i ngton's
di sease. (xvi) Use of one or nore conmpound of any (i)

( : » ! ‘
] Rbclcf TR RS By PREELARERL A bolifis of the
frastutoi nt estinal tract. 15 The invention al so provides
nmet hods for preparing, conpositions conprising, and
met hods for using the aforenenti oned conpounds. The
nmet hods of the inventi Bn\ CO ise, in one enbodinent,
(a) contacting an N-aryl Rbenzoxazi none of the
formul a WD 2004/ 04179R\pCT/ ER2RO3/ 012278 Al -11 R4 \
?yo3 n (R)F/ Nb OR REREO)t f:, wherein: Al
is a |eaving group, RS Nor 2; g)pi frromOto 3
risfromOto 2, t is Rgfo : R

(R); "

and R, R%, R% R R®, RS R7, RS, RO, R, p, r and t are as described in (xi).
(xiii) The process of (xi), wherein the leaving groups A' is halo.

(xiv) Use of one or more compounds of any (i) to (ix) for the manufacture of a

medicament for the treatment or prevention of a central nervous system disease state.

(xv) The use of (xiv), wherein the disease state is selected from psychoses, schizophrenia,
manic depressions, neurological disorders, memory disorders, attention deficit disorder,
Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease and Huntington’s

disease.

(xvi) Use of one or more compound of any (i) to (ix) for the manufacture of a

medicament for the treatment or prevention of a disorder of the gastrointestinal tract.

The invention also provides methods for preparing, compositions comprising, and
methods for using the aforementioned compounds. The methods of the invention

comprise, in one embodiment,

(a) contacting an N-arylalkyl benzoxazinone of the formula



each of Ra and Rb is independently hydrogen or alkyl;
each Rl is independently hal o, alkyl, hal oal kyl,

wedoenoabkyl , al koxy, cyano, 10 -S(OS R, PCT/EP2003/012278

10

15

-C(=0) -NR Rd, -S02-NR Rd, -N(R‘zl-C(:O)-Rd, or -C(=0
R, where each of R and Rd is$]li ndependent |y hydrogen
or alkyl and s is fromO to 2; each of R3 and R4 is
i ndependent |y hydrogen or afkyl:; and Rfach R1O is

i ndependent |y hal o, al kyl, al 0; 15 with a
het er ocycl i ¢ conmpound of the la’{"RO | N
(RRO2 <) (CRSR6)g N H reiRs . qgis fromlto
3; and WO 2004/ 041792 PCT(RERZ003/0 2789 - 12 each of
R5, R6, R7, R8 and R9 is independepgRr°hydrogen or

al kyl, or one of R5 and R6 er_wi th one of R7,
R8 and RO may form a ri(Rg;)t 7 Rmarrbers; in the
presence of a palladiumcatal yst to produge the

het erocycl yl -substituted N- 5 aryl al kyl bé&nzoxani none
conpound of the formula: RO N (R$R C)2< /(CRSR6)q N
R4 Whereilk3 O (RI)p Ro (Rlo)t Ra

A, is a leaving group,

nis1or?2;

p is from 0 to 3;

ris from 0 to 2;

tis from 0 to 4;

each of R* and R” is independently hydrogen or alkyl;

each R' is independently halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano,
~S$(0)s-R", -C(=0)-NRR?, ~SO,-NR'R?, -N(R")-C(=0)-R*, or -C(=0)
R, where each of R°and R? is independently hydrogen or alkyl and s is
from O to 2;

each of R? and R* is independently hydrogen or alkyl; and
each R'® is independently halo, alkyl, alkoxy or cyano;
with a heterocyclic compound of the formula:

R9

(R8R7C)2< >(CR5R6)q
N
H
g

wherein:

q1is from 1 to 3; and



Id. The nethods may further conprise: (b) contacting
a benzoxazi none of the formula: Al R4 OnR3 NO
w@ Ribyp41Fp2 d 10 wherein n, p, Al, Rl, R3 and RACHER208%012278
defi ned above, wth an al kyl ating agent of the
formula: (R1O)t A2 (CRaRb)r¥¥2Vmerein A2 is a

| eavi ng group E. from
|21 19 91PN A SR Sl d 8L FPishETR , or meof
WO 2004/ 04{1573913 FPGd 4 a2 0 G218, R arldBR mapfoesiiceing 685 to 7
N-aryl al kyl Enzoxa2|none of the formula A>Ci,o0 R4 R3
In (R)p NREXISAT Rb Ra (R10)t / f. The i nventi on
provi des substituted benzoxazi none compounds,
ia3bopiesdred of @pzﬂ]idﬁinﬁ taslgst topkddids thedteterseychd-substituted N-
rﬁéﬁ@ eutic ents, and ngﬁﬁgd f preparation 5

5 3 enzpxp @EF?V@OEH%S A8 %he i nvention
provi des pi perazinyl- substituted benzo [ 1, 4]
oxazi ne- 3-one conpounds and agsoci ated pharnmaceutica
conpositions, and nethods fof using the same in the
treatnment of CNS dlseasgg and g@st;g;ntestlnal tract

C)2\ /(C
N

4
<|/: :O£R3
N (0]
(R7)g R®
(Rm)t Ra

The methods may further comprise:

Id.

(b) contacting a benzoxazinone of the formula:
A, R*
O\j\ﬁRs
” O
(R, d
10 wherein n, p, Aj, RY, R® and R* are as defined above,

with an alkylating agent of the formula:

(R10)t A2

v b
(CRR’),

[[q]

wherein:

A, is a leaving group and may the same or different from A;; and

15 r, t, R%, R® and R' are as described in (a);
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20

di sorders. Unl ess otherw se stated, the follow ng
ternms used in this Application, including the 1o

wapmeiiizent i on and cl ai ns, have the definiti onBCYER®N3/012278

below. It nust be noted that, ?i used in the
speC|f|cat|on and the appended lai ms, the singular

unl ekepuce SrseB ot bt Bty oo

"Agonist" refers to a conmpound t hat enhances the
act|V|ty of another conpound, or rec tor site. 15

"Al kyl" nmeans the nonoval ent eg rbranched
saturated hydrocarbon nnlety unSI tlng sol ely of

car bon and hydrogen at ons, .. f one to twel ve
carbon atons. "Lower aIkYRﬂprefer. to an al kyl group
of one to six carbon atons. Exagpl&sFRS al kyl groups

i nclude, but are not limted ne;ﬁyl et hyl ,

propyl, isopropyl, isob{RS, ¥ sec- butg ,

tert-butyl, pentyl, n- hexyl, octyl, dodekyl, and the

like. "Al kylene" neans a |inear saturated dival ent

hydr ‘?Eé‘frﬁ)@fﬂti&?gfo%ﬁies besﬁﬂﬁe& &nab;&m%ﬁs b&Rpah adbcifted

branched saturated dival ent hydrocarbon rg di cal

edmpesitionss methods frmise ay hempewiqagentyeangynethads eftmypaé#@n
fedft! TTPLARYIRE e B PR VIR BYePLARY] @BGituted

Ellfty l-ene l;%enty gne ent:p‘glg Y Pﬁﬂg?o 2)3464/20 1792 T

ine-3 018 compnundxs wwsocmaammueﬁal compppigons, and

E‘QEHH&S For @&ﬁ tﬁﬁkéamn%whs @iﬁ%fsteyg?égasdefm&eqal tract
erein es o oxy noieties Inclu are

d@@ﬁknh1ted to, methoxy, -ethoxy, isopropoxy, and the

i ke. "Antagonist"” refers to a conpound t hat

di m %%?&h@fw@er SNEDUBe foﬁl@wﬁ%ﬁteﬁﬂs &kd it ﬁ%ﬁ]ﬁﬁnon, including the

conpound receptor site means a nonoval ent
speeification @mdh@lmmShwle d@fadqi@mcrmugétey belows il smiupigegtoted that, as used
[P specdti B4 ah 'tlﬁey bl A RARL R foRRs &Y kard’ QHP<the”
can be 0 Ctalnongl ﬁq g hsﬁetﬁmmgg et é‘g?rnggﬁherglang ©
@cmdplpé@rabrechw unb$8éb¢ e@tmeleade dictates ofheswitet |imited

to, optionally substituted phenyl, naphthyl,

phe naﬁ%d}ﬁw reférk WL &S ouﬂmgf%han&? mé’ﬂcﬁ% of ABth&¥npound or
10 oxydi phenyl, bi phenyl, nethyl enedi phen

weepiotbiphenyl | dlphenylsulf|dyl dlphenylsulfonyl
dlphenyllsopropylidenyl benzodioxanyl benzofuranyl

benz ogiiopyhdshs th&ﬁ&?&ﬁbéﬁ@ﬁﬁ[éar opgﬁﬁeﬁgﬂzshﬁﬁﬁted hydrocarbon moiety,
benzoxazi nonyl, benzo radi nyl, benzopi perazin

persstipg selelyiod pzﬁ;;pn a%ﬁg@ﬁg@rpﬁgm,s ng from one to twelve carbon
eyl enedi oxyphenyl, et hyl enedi oxyphenyl, and

“Lower alkyl” refers to an alkyl group of one to six carbon atoms. Examples of
alkyl groups include, but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl,
sec-butyl, tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the like.

“Alkylene” means a linear saturated divalent hydrocarbon radical of one to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six carbon
atoms, e.g., methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene,
butylene, pentylene, and the like.
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the like, including partially hydrogenated derivatives
thereof. 15 "Arylalkyl" and "Aral kyl", which may be

was@d/oirver changeabl y, nean a radi cal -RaRb wWheT/EP#Ra3/012278

is an al kyl ene group and Rb is_an aryl group as
defined herein; e.g., benzyl, -1 henyl et hyl,

2 RS oRE ety SRS Yo, YR S oy =

Séﬁﬂéﬂ&feﬁﬁh CExapgslyscdfiatk nﬁﬁquee arhidet bugarehot livaned topmethoxy,
é}:llcrlr;(% %Lﬁ can optionally be
% B LPRTWRP Wi 3 Bk nnre 20 substituents, wherein

each substituent is independently hydroxy, alKkyl,
al koswntagtaha” rdfers ek kythpowrd that dininishésktipredent, thesction of
di a*l | am no,, unl ess ot herw se specifically

PBPOURY O EeERIOEFIE v ¢ | oal kyl noieties incl ude,

but are not limted to, cyclopropyl, cyclobutyl,
cycl ‘Op@h’tméans ayﬁémivebeyit cycliy aoatueip hyﬂl;ocathdntdmietyi doasisting ofa

ERLTG  Ei RATH L N e

thﬁrreB'h.ereMIeEﬁnﬁ')lesl of agyl Iﬁydmme irsohete, Rt drs noyh:xhﬁadi koy bpﬂSnally

SOt Paptib i EF SRR AR e R e S S

eh?lvaplheﬁyl Iheuhlyhﬁaﬂph‘driyh aﬁnmtﬁﬁheﬂyuelﬁphenylsulﬁdyl

'%gggﬁ&ﬂé 1p?lgp]y ggé’%éyl#%?ylt( Emog{o%ggglcgny ﬁllraé-arg Penzodloxylyl

Béﬂﬁpﬁahﬂ Bonzoxdzinyl, %nimlume;&h%ﬂpagdmhbeﬁmlmﬂﬁyl

ARSIyt Lo hehel ol hadcal Sal hog feny) and

fhedikeahlMingPartall¢ h?dfdgyﬁa&é&&érwafﬂaesaﬁ&eﬁf are
i ndependent|y of each ot her hydrogen acyl, al kyl,

I " | | .
o B TR i
€ kyle bupan 1 ned herein; e.g., benzy.
PCT/ 03/ 012278 l,0al.kyl
By %@‘Propaﬁvﬁ@ e ke SRRt sk ofprvialio

dlalkylanlno Represent ati ve exanpl es include, but
ar e "Ofcldalkyil’t @daris@ mandwikdhosayertated! c,arliixy&hcdﬂm)ewpmnnycing of

%IOIPIHS é%ﬁgf{lﬂé?@ é%cge atlk)\Xgl eth t&w.ﬁ)bg? bthutgci( Xrﬁf)oggot more
&b’ﬁtﬂieht&ﬁﬁrﬁé@bﬂﬁaﬂh sub%tlhl)édf i® xnﬂeiaexﬁﬂﬁulnlylljydm&w alky?, dkoxy, halo,

g#pﬁgg ﬂgﬁgrrn?r%,loﬁ glglh égazllljrlﬂgﬁ? gYhe%QX Ispeciﬁcally

i G |Eﬁ@ﬂ1¥>l$ bﬂ@&loalh‘?ﬁﬁxb}étlaiﬁnﬁmﬂbd Hurnayd ﬂimtlhlyllted to, cyclopropyl

R SRRt LTt e SR 350 e Rty

bheyehied d@ﬂd&tmb thefedd. to 12 ring atomns haV| ng at
| east one aromatic rlng contalnlng one, or three

e e %‘%quwu@%ﬁuﬁ &fgﬁf%%d*f Alylene and

Rhat cytloglksitds defn@l terein.

"Heteroalkyl" means an alkyl radical as defined herein wherein one, two or three
hydrogen atoms have been replaced with a substituent independently selected from the
group consisting of -OR?, -NRPR’, and -S(O).R? (where n is an integer from 0 to 2), with
the understanding that the point of attachment of the heteroalkyl radical is through a
carbon atom, wherein R is hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; R® and R°
are independently of each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and
when n is 0, R is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and when nis 1 or 2, R¢



10

15

20

25

30

poi nt of the heteroaryl radical will be on an aromatic
ring. The heteroaryl ring may be optionally

wGeuwgnitat ed as defined herein. Exanpl es of heper/Bpaog$/o12278

noi eties include, but are not_limted to, optionally
substi t ut ed inidazolyl oxazot 17 isoxazol ylI,

hi.azol yl ,.. .i sot oxadi azol yl di azol yl,, .
st W@?aﬂwwé’ﬁgiﬁﬁ%ﬁ 2BHB4 ﬁg}%mmpﬁmaﬂ@%ﬁﬁml% of dialkylamino.
Réﬁr@i&hé&tw@ )éia&ﬂp/lksl ml@hﬁlﬂb bt areot tiedited ,to,mfhﬁ:h'ok%éthyl 3-
im olin i Soqui zof ur
g@ﬂh%ﬁﬁ o Y&FWFYHS‘;FJ]P ﬁl} AT e |-
paxaRAethlyl, 3- l@@l’ﬂé}ﬁ/@&@d&@%@i Hnoxbl@l?lolzlhyaididyyﬂ methylpropyl 2-
benzo&] adlazolyl benzgﬁﬁ & h? Hn |ngql
HRings Yh 3-ampinoREeRYI 2 Mgy wlfar s, alwp?‘ﬂwy methy
&?id@&g%dﬂ[&hﬂ Qﬂid&@\hlfoﬂyﬂﬂbpyl r}aahl ylaﬁﬁmdiurfaﬂlylmethyl
eridin azepi
R NS S MR A S ibp
hydr ogenat ed derivatives thereof. The terns "hal 0" and
" hal ag&eroarphirehnd@inoR6cydhesr b1ﬂ}fcﬁt ﬁz{mgﬁﬁ‘bioyu rirgf #6mk having at

substituent fluoro, chloro,
ﬁﬂ%l%%?%?l’“‘ﬁfé%ﬁw@“é?‘k% ORE tHRf 91, ﬁéaeeﬁ eFFfPﬁOWH selgcteghfzom N,

Of of'®) rtEe Mﬁdﬁ%g R %rﬁﬁ&ﬁn Cespitl@ﬂﬁdmﬂefslthrﬁlﬁfgﬁh@f the attachment

diffe hal o Iar hal oal kyl s

pPoind 1t e %ter@r%@p@ma e@gén a’ﬁ%??tfcl%‘}go J hgfhete(%arél ring may be
oftionally Stshtitited hd &fined H@xteﬁ{ BEABPRAST KeterosfyBibicties include, but are
saturated ring wherein a one r

| eas ato
Retlgpited g qulom SHb e ISR PrEOIEk RGO} e
RbiYdz8RE éﬁﬁ&lﬂiblyl ' e R4 785, Pyydziny TR Gﬁyl%dﬁ@élﬁi/eﬂl}’l@fﬁlophenyl

sat urat'ed noi et consj stin one ring

RireRp R Ry TG PYH O PERZaIHy @@madei PR RRSAE
b&IBRRN, Eé&mﬁlbﬁlﬁéhgﬂ}enz%%lg? S9N, Binzuilddelyl, be-ﬁb&)xazolyl

het er oc rin be op |onaII substitu

bl@fzpﬂ’é?diy i/Y .bﬁnzo@@aﬂﬁh Benzgthiadiazely d?yemmﬂyi 4@121 isoindolyl,
trﬁ‘% Ij?mazl?ﬂ(xyl cg.ﬁﬁ’oﬁﬁhyll Pty Q]u‘irpaazol‘i)ﬂll qiiRdliz¥hyl, naphthyridinyl,

subs |tut erid pi per azi nyl
Bsrigpiyh spERAElYh azeazrafb dXﬁZFEmbly?CF{S]PIFYéI apg the like, including partially

Hi Q'Ja'tééf c[&‘ivatwés@?léi{@&o' inyl, imdazolidinyl,
i nyl, pyridazinyl, pyr|n1d|nyl oxazolldlnyl WO

2004/041792 PCT/EP2003/012278 16 ISOﬁaZO di ny £
nor phb¢ teﬁyl}s ‘halg; %maégng whlgbrpﬁy he pied antgrghangea ly, refer to a

QiHstitfeht Bha%! chi8kY, BRIhEWr iodd. SOqui nol i nyl
benzi m dazol yI', tRiadi azol yli dinyl,

benzothlazolldlnyl benz azolylldln di hydro yl,
Lot r Hglarbykirgeans alkpas dspgscheyein u% @%}cawa P&B}ﬂraﬁ%@geﬂ has been
I‘ 1 RED WAL MR dlﬁ&éﬂt%ﬁﬂwg&h Oflefhp) anclude —CH.(Cl,

i anor phol i nyl sul fone i h dro uin
o Fodhs SoquChb prgoroalet (gwf»aﬁé&’n w&heﬁiﬁ«p
tetrahydrisoquinolinyl, and the Iike. "Optionally

su bSt‘F—IEﬂéI' cloatiiRy? rﬂéa(ﬁg a 'sz[’cuﬁh%éiﬁ@xhga%h&@mVﬂt 1dast 'aie¥ng atom is N,
heny] " eteroar " or heteroc cl means an
&Wpr Nl thfeﬁema&apg Fing atomsiarg 69 eﬁ‘«}'lenm%lﬁ- is
optlonally
“Heterocyclyl” means a monovalent saturated moiety, consisting of one to three

rings, incorporating one, two, or three or four heteroatoms (chosen from nitrogen,
oxygen or sulfur). The heterocyclyl ring may be optionally substituted as defined herein.
Examples of heterocyclyl moieties include, but are not limited to, optionally substituted
piperidinyl, piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl,
imidazolinyl, imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl,
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substituted i ndependently with one to four
substituents, preferably one or two substituents

waedgotee from al kyl, cycl oal kyl, cycl oal kyl al RgT/EP2003/012278

het er oal kyl, hydroxyal kyl, i0o h Io nitro, cyano,
hydroxy, alkoxy, anino acyla nmono- al kyl am no,

gsié@%lor OF?I?@ ty(gha ngp laloglﬁéw}/%%'g?eécﬂglnl% quinolinyl,
BBQﬁWleh)KWe}lZlmlﬂﬁBl thﬁdﬁ@lﬂldlﬂh&b@lzﬂt}hﬂoﬁdmiyhbegsbhzolylidinyl,

PR SRR AT ST e
ﬂ'&i@ﬂa@ﬁiﬂ@}ihﬂklﬁﬁdmdepfhwﬂd)rpﬂbluﬁbﬂﬁﬂﬂ)h@ ditytdroquiholinyl,

Ay dsspcioieyL. 5y daaBERLEH: oA BYERO B nEy e i

Ra and Rb are, independently of each ot her, hydrogen,
aI ky'OptG}M‘ié!ll aleM’cutedi'y‘Qhélﬁhdéyl|1rah§$y&1at1cnfm1yl'ar(;'ﬂ" phenyl" "heteroary "

| al k
R b b oo TR D
suttinged ﬁld@ﬁ@ﬁ@m@y wiieBhéto ﬁbur bubBtituea, p‘ttefbmbl? ogé Olt.I@vo

S e LR RS SRR RS Bt

hhle] Ai6d, E}Qno,hﬁ}'kiﬁg@ﬂalk &, amld) Ecylzﬁﬁmar mbﬁ@eﬂq'lld‘rmmysl dixatkylamino,

PO PalaR B aeabvt LR R IEE B asehen 3. phenyor

bRERMIRX Y CIUR?D%L@QOQ@MeP@H lsex)integ@iftdrA0abl5yR’ and R” are
substltuted benzyl oxy, |sopropyloxy, acyl oxy, and t

independentiy bydroger’ orr@qm Rois hasduoigen, tabkath, cvdo@hdcwsloallwhﬂwl

a target. nter but. are no ,
Phen% gPkeayla Pg@f n?rs‘t g%m\@tghg gwherf Bds pR ktgegeégom 0to5,R
def i ped h rei

ERGR’ BFandens éaﬂaﬁgfﬁgp?éta'gg?ﬁﬂean@ i RS indenfrateafi of each
BEr Myt r R IOy a8k, cyelalkilan), phenyll o phémidlion).

i ncl udes 1 nstances where the event or circunstance
occugﬁ and i nstances _.in which does

st at erCANEBEFEOUR GRS g%fsgéou]%gﬁh t]{lq Ialﬁamgg ﬁ%}vgmlo%aﬁﬁf A3sociated with

itNdisgrthét@brgadi®élemiftyg a8, §n St@h‘\/@rrgroup displab@ble waley sutistitution
means the,solvent is inert under 0 condi.ti an
t g Sdttﬂ halogen,

FercioRaRRdiRnsy ?‘HQPIG%% LR P LB ERAN BTF TIOPEs
lalkahé!Qr RgylérREulfoRy sﬁch b@rﬂé@iﬁﬁesulf ({d@ﬂeethanesulfonyloxy,

eto rile, ydrof i me
Mr‘)ﬁ?lﬁﬁ@f‘%v@ﬂ@ sty qd Shiearich SM@?wgﬁanoﬁom
Iy Qabdtianed beiz oy, b oxyehdyidxy VadABe 41k 41792
ET/EP2003/01227829 lgggtat% S?g{one nmet hyl et hyl
ket ope

hanol , eth r.opanol ,..i sO p
o t ModrBis meARH%EQ C%ﬁﬁﬁd? Bt § REE @Ee IfipagdQns
s@edef bechré fot1tiRitedial dnyst, ankugost, ad tife likes &tidfined herein.
reactlons of the present invention are inert solvents.

"Phar, ceut,call accept abl e’ that
soor ORI GpaoRtsaly Trp hsdBa R s et peerpfEsyent or
chaiméten@angitalt htedadterccmoind that the dasudiptientihelades instances where

bj ol ogi cal.l nor
the evegt or c1rc¥mstance occurs and instances in which it does not.

“Disease state” means any disease, condition, symptom, or indication.

“Inert organic solvent” or “inert solvent” means the solvent is inert under the
conditions of the reaction being described in conjunction therewith, including for
example, benzene, toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide,

chloroform, methylene chloride or dichloromethane, dichloroethane, diethyl ether, ethyl
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ot herwi se undesirable and includes that which is
acceptable for veterinary as well as hunman

w@b@nowoeut i cal use. "Pharnaceutically accept abtBEP2003/012278

salts" of a conpound neans salfs that are
pharmaceutical ly accept abl e, aY defined herein, and

t hat possess th esired 1q pharpacol ogi cal, activit
Sk B e B oS eRh8, Fah e PLRanO L Bperopan, fert-
wddahdl] dibxar| pyridiay, aRd td like. UHdésy specified €o e cdHtrhryathe solvents
hy&[oaplorlc ac%g, g¥drobromic acid, sulfuric acid,

g i thegeaciony,pifaR REFSFRL IBYANGOD AFANER SOWENLS- or £ or med
with organic acids such as acetic acid,

benzthaahhdeaticdlyacdeptab®naaing that sbtpdhds asehifl am prepadhgla

itric aci,d, ethane uLfonicuac%d, funari%EPCng bi all
Rl R O BISngn Bt it e ralR e nogrigki A Bishir biglogically nor
&th¥6akd uhdrsirdble iMAdheney esBlt which &Cicekbptable for veterinary as well as
2- hydroxyet hanesul fonic acid, lactic acid, naleic

1 pharmaceuficalisenp| oni ¢ aci d, mandelic acid,

met hanesul fonic acid, nuconic acid, 2-
napiftihatiaaeattdyaccpablakaltpt 6fai ofipouad intbansailts chat bre

cid, succinic acgid, tartaric.acid,,p- toluenesulfonic
lrisc AL g RAle o e Pk 0 messeno e B
pHArAREblYEIed) activigOf ehepdremtcdmpouad e fiich saltd heludar ent
compound either is replaced by 20 a netal ion, e.g.,

an. al kal i t.al i,on,, an al kalipe earth . .
54 I O R Pt e e gk SRigrf a2 hydrobromic
dcid) s @l Cadid $6tric Acideplibherioiddinind thellesor foeied @ith organic acids
S R TR S TR B 25, o i
&Bf@@ﬁl&hﬁﬁ adidfagarit ﬁcibﬁgﬁ?&)_}iep’(blr?wkticﬁ pluabiv atibyghiamidscid,

al ci um r oxi de, . pot i um r oxi de,. sadi,u . .
e AG RSB i e et He bane ISy 800, iy acid, maleic

e macaddl saldnyc aed epindbli€asd rha&hafesulfditc sad, irsudonidweil, 2-

fr ceti ,achg, %gdroch%pr]claci , sul hu%ic cid,.d
ROSHBHE I hOT R IORg P SHENHE 2Bt dce gty acid, p-
fohfen@sul fonRGcHll, trithéthiyc@leiadid, sedlthemikerat assi um
cal cium zinc, and magnesium It shoul d be understood
r.ef eren

that all ces to pharmaceytically accept abl e.

Sl b et ORI LRI O e BFRE FIDP L Eagpet s replaced by

£t &n, £/, BB alkplo e i) a) abalisedartheidn, GAnhdurginam dh; or

the same acid addition salt. Th teﬁgi épro-gru?? ﬁ%q

cqPr Gty WIth AR L BAHRSF 1BETERBI PP n T RIRRNGUART Vet Bctide

%ieﬁﬁholaﬂnma ;étlﬁﬁ@lm;ﬁﬁhd Nmequlgﬂa%ﬁgggi%%%gﬁ, Pamethamine,
ru cordin Q fornmula | i [ .

Pthepbo oé?camg‘élgﬁsnorsi%w@?%% inghils alifpinup} sl gpgdps galcium

RAFbRAUS PRERSuhthyArsBAFBbHaM &wiljrRed and¥oafinybpdrokida.

conpound of formula | are prepared by nodi fying one or

nore_functional group(s resent in the c ound .of .
o nRSPF e gt SRy AERDERE st P Lo O REDR fiagn acetic
&8d, hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric

acid, tartaric acid, citric acid, sodium, potassium, calcium, zinc, and magnesium.

It should be understood that all references to pharmaceutically acceptable salts
include solvent addition forms (solvates) or crystal forms (polymorphs) as defined

herein, of the same acid addition salt.

The terms “pro-drug” and “prodrug”, which may be used interchangeably herein,

refer to any compound which releases an active parent drug according to formula I in
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cleaved in vivo to rel ease the parent conpound.
Prodrugs include conpounds of fornula 51 wherein a

woigenoxy92 am no, or sul fhydryl group in a conppCIEPIIN3/012278

Formula | is bonded to any group that may be cl eaved
invivo to regenerate t he free %ydroxyl am no, or

sulfhydr spect | es of
it MR SO TR i e { e e rarsd bieg: Prodrug?ofa
as@paied of formalad ar zb@dlb ﬁio@hﬁ}lﬂr'glo‘ﬁ%blr Yi®Sr¢ functional group(s)

RUSETH, ﬁﬁﬁ?&raogwéro Hl!‘g% it A et e s mp@ifiion(p) my be

Heawdyh vidBItd Mebdabd/is pﬁﬁngcorﬁb@ﬁﬂt WrpdighBithidelolpd@fids of formula
grff bg s and enanrgglas of amino funct,i qpal b d
grr fi5in VA amipeyoz sWthydgyl grouPin@ compouad o Fermpyla 1is bonde
xgr%e that lxrg@{b)ﬁ Qﬁlavefgl-iﬂ Olvb @cnaelgexgerrau e frée mmgm N&$in®f or
an e li

6‘3%&’3 EE@%P& respectively. EE f%r?\greg il l,yde;htg,aae rqqtgggx}ed to,

@ﬂ&st(@? édeﬁﬁe, forB‘Ia@é %ﬁ& b&?zogtreQiéﬂvatWes) BArBhBates (Wg AN QP
nmeans h sel ectively bl'ocks 15 one

rlea%tbrlr/@nsqce@orlﬁl) af hxrlrm fRetionsh groups ppeamprunds of fasmula I, N-

acyt BefVagibs (eQANTABH1)AUMHhicHoHsEs), e&lﬁr%sé ﬁﬁ&eﬁdrﬁi‘ﬁloﬁeﬁéfammo
anot her unprotected reactive site in the neanin

Euyetientligsouns) gximss aertals kelsandignpk esters afketonerand aldehyde

ﬁhﬁﬁbﬁilrg)‘ouﬁﬁ E&h oMcQ%@F@ﬁﬁuleI atnla'tﬁe hk‘é/@&tBLﬁ{Begfa'ra{ H. “Design
on the rotectrve roups to bl o reactive nitrogen

ck
a Brogdrugsx R Hﬁszfmgr» eefsw @#Ofdr@%?leﬂl?@ éhﬁlske For

exanple the terns "am no-protecting group" and
'Ni T FOGERHRE %&)ﬁﬁt b réRcti Bu BfrRatsStBE group which selectively blocks
i nt erchangea herein an e er to those organi c
QF%Eﬂﬁétl‘ferﬂté ﬁueallﬂtefuneroeebammqr@drwh theé A cherpieplageqtivatcan be
EneRs bl aRIR iV PLlAnBiRr Ahplof eI AL Lite B&HG ﬁ%ﬁﬁ? conventionally
Exenpl ary nitrogen protectrgg groups 1 ncl ude are
h@@arﬁeﬁw@dt insyntheti¢ Fhegrgrae desrfain percetsanefdbis nb‘@nzlyn rely upon
R rote b tﬁ%q&ﬁr}é(dctl(r@ﬁﬁ&)gg? DY bPEYy g opﬂ'esent in the
nethox ben onxycar bonyl, p-nitrobenzyl’oxycarb
tfeﬁtantsu Fox gemmeihd teprpEkamingritotegting group; ked * mfregen protecting
]
?ﬁotu'p ggbedsg r{rlgrrcrfgz\{}geémlil hgg?loa‘ﬂd{}gfgr {ogtl'ﬂ‘c‘)gfir%%%c %{'(ﬂﬁ)@ 1r§t913ded to
prdedt the miffogen atemmgrimsisindesbleneaetionsdaning spithetinprocedures.

Egérhﬁlhﬁrr}ﬁtrfﬁg&&%&é@ﬁ%ﬁ@ﬂ&ﬂn@ ?'etlﬂﬁ aréﬁ&'l@ﬁi‘té?ﬂ%t friffoPS Sacetyl,

non t'ol C tric vent one conpoun

acetamigot kendwr{By),tbenzylexycaabomnt é@rbMaylomQB@)op-
fi&'tﬁ’&ﬂﬁe&?f dsshyl, ?fﬁlg’gb&{%ﬁ)&%a%d}ﬁl $94 'bﬁto%{y@alrﬁonﬁ B&C), and

g a SO vat e. vent' 1s wat
tullikat dhe artiveniin the arttwillkaeoe howtteshodea gonw fmitthé ease of removal

I e

rates ar |na "on of one or nore
mol ecul es of water mrth.qne of the substances in which
t he Wweoheatest seannisplvens additiensifbrms that eardaiasithgiostoishiometric or non
L | 1 f
&glﬁg J?ﬁ‘éth? Qm%ﬁh&%f ?&b 90%9%%968%£ VP4 %gﬁ&‘i’{y% Frap a fixed

aw}arrretmaefsorbfent @@letctqles lmihqglystallmle solgd sth thus frgminga solvate If
ﬁfétsoiv'em & %te‘i' Ghe J&H’J&%rm%@ alﬂﬁgpﬁe, Whemees%l\fém;ﬂ aftdhol, the

solvate formed is an alcoholate. Hydrates are formed by the combination of one or more
molecules of water with one of the substances in which the water retains its molecular

state as H,O, such combination being able to form one or more hydrate.

“Subject” means mammals and non-mammals. Mammals means any member of

the mammalia class including, but not limited to, humans; non-human primates such as
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WO 2004/ 041792 PCT/ EP2003/ 012278 -19 chi npanzees and
ot her apes and nonkey species; farm animals such as

wa@2atouhe,79hor ses, sheep, goats, and swi ne; donBSIL/ER2003/012278

ani mal s such as rabbits, dogs,,and cats; |aboratory
ani mal s i ncluding rodents, sub és rats, mce, and

ui nea nd the Like
At i oBFeemd ind mifkeFERes FiphinindR ol A BE, horses
shieep,tgenuty) arsilivjies dontestitoasmals sudessatisbits, d)@'st argidaty; labgmatory

r. sex. .,"Therapeutically effectiwve amunt"
e o
foineeiméle Endﬁc&abutﬁ@‘e aotliaed®, birds, anditlse likef fTheitent “stbject”
Sffect such treat for the di sease state. The

Qa5 SPL ASRAES & RpTtiruiaF f‘%ec‘i’ & amount” will vary depending

on the conpound, disease state being treated, the
S eV e‘fTHeyap&nutdil@ effesbeaendun€amedhs alnhimca.gﬂ.l ofadorhiPpound that, when
atlve gealt E t he su ect

nr‘ﬁ tered 193 ?_}H’Je tﬁj&ﬂ% ﬁfasgfta ehés £ C%eeélﬁgo:j%%e%{ {cBtreatment
foe dhecdibeasd ste! Fhe Miesapputiaily tifanee amandt”cwiﬂ garyfdepémiing on the

The t t h def i t hos i

e R et T

feﬁftﬂré dBsleh dffthe hitgat, tHefouré andfornf oftaeniniatratidi, ¢hegadgeatdnt of the
refer

cl, nor.e glr eferred ancg Ha% {r referred
g medisal o petgppary practijiopgr piyg othst fac Orr%at ment" of a
dlsease state includes: (i) preventing the disease
st at The terms “thassddimet hboe!’ and Edlossyefivied hereqrf” winen referring to a

di {at t.to devel ' . Subj t_that

I %ggeelacqrzo%}ees&grgaﬁeg%(gg g’&%{%&{ (aegingtllérg%f tgx(e: vartlab € asr{%ﬁ af sreferred
feesprdrredaindanpe prefarced dofintticap| dyngynpt ons of the
di sease state. (i1) inhibiting the di sease state,

i.e...arresting the di sease state
20 or LpiRg |9 ?rf @@focﬁr%ase S&atf ncj fe?el i eving the

di sease state, i.e., causing tenporary or permanent
(igr essi prvedtingthedijese stae, it afwesirgy thie thnicdlisyinptdms of the disease

gt%%pd%? irtr(?]%e.v-g % éh ea{sﬁ%g?t t gtantm yntge exgﬁsee%r{éaﬁﬁézﬁsgc ?é?iqo the disease

sceenbutaddds not yer expiexieng drvdnsp&ny sympeomeafbntiseasadete.
appropriate conditions to 25 produce the indicated

T R A, A, IS ORRLTF e

bhEsdﬁﬂctalqdnpbnﬂumt may not necessarily result
directly fromthe conbination of two reagents which

e initially.ad t .
r\lﬁﬁ er medt Izlgll \élggv&,l]e cﬂ?e]e%e gtatgfto e d’u‘%géﬁ% n&?}%orgﬁi 02?)3?[2£ﬁ?£€%t68810n of
tHetdiseatesstate ot eadm1¢abswhlaoﬁmr mati on of the indicated
and/ or the desired product. 30 In general, the

R&?e Eetrgﬁ‘frgg”,i ‘Qohwct?ngl’\%ldi “f@atc{iﬁg’ \ivﬁerpx%&?ﬂng fb a chemical
reaction means adding or mixing two or more reagents under appropriate conditions to
produce the indicated and/or the desired product. It should be appreciated that the
reaction which produces the indicated and/or the desired product may not necessarily
result directly from the combination of two reagents which were initially added, i.e., there
may be one or more intermediates which are produced in the mixture which ultimately

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

In general, the nomenclature used in this Application is based on AUTONOM™

v.4.0, a Beilstein Institute computerized system for the generation of IUPAC systematic
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v.4.0, a Beilstein Institute conputerized system for

the generation of | UPAC systematic WO 2004/ 041792
weFoneP2003/ 012278 -20 nonencl ature. For conveoi/EPI®e3/012278

t he | UPAC nunbering of the p05|t| ons of

representatlve benzoxa2|none cd ounds descrlbed

her ei

H own by the E m@ m
PRmeatuRt TR cpreiaacs tolhmaumberng ol Denditons of
%{E@éhﬁhve 5¥hzodazid¥ne RoMpohdds debéBelRbrin ¥ skhéwn Oy ltse formula:
JPNIIY~(Om 2iZ5 R and pharmaceutically
acceptable salts or prodrugs thereof, wherein: Yis C
or S preferanyYlsC mslo/\,henY—C and mis 2
when Y =S; 10 nis 1 or’f efergbly nis 1; pis
fromO to 3; preferably p ; is from1l to 3;
preferably qis 2; Zis § N/ao\r(eﬁoz wher e each
of Ra and Rb is |ndependentFy ydr ogen or al kyl ;
preferably Z is -(CRaRb)Z and preferably Ra and Rb are

15 h)fdrogen rris fromO to 2; preferably r is 2;
he invention provides compounds of the general formula:

R9

(R8R7C)2< >(CR5R6)
X

(R"); *’L)/R

N” *<0>

Rz/Z

and pharmaceutically acceptable salts or prodrugs thereof,
wherein:
Y is Cor S; preferably Y is C;
mis1whenY=C,and mis 2 whenY =S;
nis 1 or 2; preferably nis 1;
p is from O to 3; preferably p is 1;
qis from 1 to 3; preferably q is 2;

Z is ~(CR*RP),— or —SO,— where each of R® and R® is independently
hydrogen or alkyl; preferably Z is -(CR*R®),— and preferably R* and R” are
hydrogen;

r is from O to 2; preferably r is 2;

Xis CH or N; preferably X is N;



Xis CHor N, preferably Xis N, WO 2004/ 041792
PCT/ EP2003/ 012278 -21 each R is independently hal o,

wabdoyh417ml oal kyl , het eroal kyl, al koxy, cyano, PCHEEX0)H012278
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R, -C(=O-NR' Rd, -S02-NR' Rd, -N(R)-C(=0O-Rd, or

-(=0 R, where each of R add Rd is independently

hydr ogen or_al kyl ; preferab R .

i ndependen teﬁ?l Iﬁdf gl,deg'f’lf%f‘,ay ggloaﬁgﬁ%ﬂloa&ky}l hetergalil,gkoxy cyano,
R2 is aryl -8f0)QeRerOErQ)-NRREESOINRRL2-NR R (=0)aRY or —C(=0)

nore preferabl optional | y substitute henyl or .

napht hyl s ﬁv%/\e? ‘;Zﬁhzgl? gbﬁ%‘%& » l%&epﬁgﬁﬁ%&xg‘@f%&en or alkyl; preferably
4- hal ophenyhch Ridphideyémiendly yihlopalkyl; enyaditaxghenyl ;  each

of R3 and R4 is independently hydrogen or alkyl, or R3

and R4 10 together, with their shared carbon may forma

cycl oal kyl Sﬁlﬁ%’n@fm ’to 6 nenbers; and each of R5,

R6, R7, R8 and RO is independently hydrogen or al kyl,

or one of RRE ayldrReterogwl lpeeferablyR anarybn&morRgreferably

RO together w th at ther '

of 5 to 7 qenputy3EERu AL ARE RERRN R B hBobh g
ar e hydr ogéalophenydniblalo plesmtyls naptethglearyylok 4Ryanéiheni4,
R5, R6 , R7, R8, RO, Ra, Rb are al kyl, they

preferably are | kyl = |, pd 4
or ¢ pr of o B CORTLR 1y s A hidtogstr bkl or KORRU R
that the sctagetheofvithitheir simaredtdarbon enay donpas spdoallo ringlof3 to 6

the wvari ouserrilbsegsr}ega whi ch may exist but also the
various m xture of i somers whi ch may be 20 forned.
Furthernore, the scope of the present invention also

enconpassesacodfiRit R RAR! and R’ tisindépeadapdiuimaizogen or alkyl, or one of
Formula |. pbn 6t aJ i 8,82, 1159 -

R e g  E e R
conpri se, floaretexsennl may rivad mpdeffyto,7 Bembkwsphenyl ,

4- hal ophenyl , napht hyl en-2-yl, 3-cyanophenyl,

T e Rreraly e EORN A 1 uRRYRBREEY! - 3 25

met hoxyphe ar eaphenyl, or

3- net hyl sul f onyl am no- phenyl, X in pan enbodi nent s

may Beembodiredtavhqoshy 1)821, B, RhB bRh B&@@Rk@ﬁemqﬂn@, they
al

UL R oy GEPRACTRRN K TRMEBR ek 061

2004/ 041792 PCT/ EP2003/ 012278 -22
It is to be understood that the scope of this invention encompasses not only the

various isomers which may exist but also the various mixture of isomers which may be
formed. Furthermore, the scope of the present invention also encompasses solvates and

salts of Compounds of Formula I.

In certain embodiments, Z is —=(CR*R®),—, X is N, and q is 2. R?in such
embodiments may comprise, for example, 2-halophenyl, 3-halophenyl, 4-halophenyl,
naphthylen-2-yl, 3-cyanophenyl, 4-cyanophenyl, 3-nitrophenyl, 3-aminophenyl, 3-
methoxyphenyl, 3-ureaphenyl, or 3-methylsulfonylamino-phenyl. X in many
embodiments may be located at position 8 of the benzoxazinone ring system. In other

embodiments X may be located at the 6-position of the benzoxazinone ring system.



In some enbodi nents of the invention, conpounds of

formula | maybe of the fornmulala: RO6 ~Rs R3 N
WORRG40465920 R RE NRORR3Z R n (R)p Np PUEPBN3/N012278

wherein ¥, Z, Rl, R2, R3, R4, R5, R6, R, R8, R9, m

n, and p are as defined herei n22-5 In certain

enbodi nent s, , conpoun of formula | of . fornmuj a

D7 HGhe BnbOARRR Rk e ipra NP oSRe @f oyl £y bof the
€ehulRR: b, wherein Z, R, R2, R3, R4, R5, R6 , R,

R8, RO, n, r and p are as defined herein. In sone

presently preferred enbgdi nents, conpounds of fornula
| may be of fornula |Iaﬁ: V0R2Q04/ 041792
PCT/ EP2003/ 012278 - 23- R"R6
8 6
R R
R R’ 4
R8 N @) R3
p
N

(R")
RZ/Z

A

Ia,
wherein Y, Z, R, R4 R%, R, R, RS, R7,RE R%, m, n, and p are as defined herein.

In certain embodiments, compounds of formula I may be of formula Ib:

5
N R
R2 5 Rz
R’ R 4
RS N ()\WAE'RS
7
R n
N
| O

2 -Z
R Ib,

wherein Z, R', R%, R%, R4, R, R, R, R, R’, n, r and p are as defined herein.

In some presently preferred embodiments, compounds of formula I may be of

formula Ial:
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RRT RS RBReE RFNREBRAOR3I (R )p ""Op NHS\
Ro 0O r (RL ot Ralal, wherein R, R3, R4, R5, R6

wWaR200488,79R9, Ra, Rb n, r and p are as defined Per/EP1003/012278

and wherein: t is fromoO to preferably t is 1; and
5 each R10 independently is hé¥o al kyl , al koxy,

car banyl, al kyl sul fonam do, of cyano; preferably R10
is halo or al koxy. In st|II B her enbodi nents, the
subj ect conpounds naybe t e f nula Ib 1 RO 8 RN

R6 7 RBR5 RFP RE R n NDbOR
r (Rlo)t Ra Ib 1, vvhereRn 54, R5 R6 R7, RS,
RO, R10, Ra, Rb, n, d t I% as defl ned herein.

N~ \o

b
R

(R19), R®
Ial,

wherein R, R*, R*, R°, R®, R’,R® R, R?, R® n, r and p are as defined herein, and

wherein:
t is from O to 4; preferably tis 1; and

each R'? independently is halo, 1, alkoxy, carbamyl, alkylsulfonamido, or cyano;
p y Xy. Yy Yy
preferably R' is halo or alkoxy.

In still other embodiments, the subject compounds may be of the formula Ib1

Ibl,

wherein R, R, R, R®, RS, R7, RS, R®, RO, R?, R, n, 1, p and t are as defined herein.
In specific embodiments of formula Ib1, R' may be halo, methyl or methoxy, R?
and R* may each independently be hydrogen or methyl or together with their
shared carbon form a cyclobutyl group, RS, R”, R%, R’, may each independently be
hydrogen or methyl, R* and R® each independently may be hydrogen or methyl,



10 In specific enbodinents of fornmula Ib 1, RL may be
hal o, nethyl or nethoxy, R3 and R4 nmay each

wo pbepertdent | y be hydrogen or nethyl or toget heeT/mP1003/012278

their shared carbon forma cycl obutyl group, R6 , R7,
R8, RO, may each |ndependently b hydr ogen or nethyl,
Ra and 6 ndent,| be hydrogen or

ot P ST TG Py GEb BRI D R FCESSBIIS, DifenethOsE A
R10 methoirsllfshykgeino. hal o, nitro, cyano, amno, urea,
nmet hoxy or et hanesul f onyl am no. Repr esent ative

compaunds_in.accordange. W th .t n .are

o TP R A Aot dente R ek SreROpRn Table 1
hgelting point data irs Thible 16§ fok ke }B/dmthlmaﬂs sslbmfnhé&campassls shown
Ot%f’ se |nd|dca d. TABLE 1 # Structure Nane
R PP ample or MHH H (N) 1 N

4- benzyl -6-nmet hyl -8- 256.8- 1 O piperazin-1-y
263.9 H3C N O benzo[1, 4] oxazTABBEdne H (N) 2 N
4- benzyl - 6- met hoxy-8- 354 1 H3Q\ 0 piperazin-1-yl -

0—NHP-benrzo{|—14}—expzin—3—enre—H{N-—-3N
41 ¢2- 11 uor Gthe ml) 6- | 268Nadme UTONOM MP, °C | Example
nmet hokxy- 8- pi perazin-1-yl- 271.0 H3C O - N q 4H
benzol 1, 4] oxazi n-3-one| 0 F WD 2004/ 041792 or
PCT/ EP2003/ 012278 —
M+H
H
)
1 4-benzyl-6-methyl-8- 256.8- 1
:\l\ piperazin-1-yl-4H- 263.9
benzo[1,4]Joxazin-3-one

2 N 4-benzyl-6-methoxy-8- 354 1

° piperazin-1-yl-4H-
MO 1L _
o N~ X0 | benzo[1,4]oxazin-3-one

4-(2-fluoro-benzyl)-6- 268.1- 1

/@: l methoxy-8-piperazin-1-yl- 271.0
N0 4H-benzo|1,4)oxazin-3-one




-25- HCN) 4 N 4-(2-chloro-benzyl)-6- 286.9- 1 \ o
nmet hoxy- 8- pi perazin-1-yl- 288.9 H3C, Ol i NO
wabbobenzef 1, 4] oxazin-3-one ci HCN) 5 N PCT/EP2003/012278
4- (3-chl oro-benzyl)-6- 55.2- 10
rret hoxy 8- pi perazin-|-yl- 58. 825H3c Ol N 4H benzo [

r\vn-)l A-3-—-ohe—M:H = ~ 388 r~| H N—GC4 han | g

kazi n-3-on NO10 HN () 4-benz
g-f uor o-

benzo % 1,6%3)(; Eﬁghl%ogbgﬁkpg nlloym@gb_zes. 3,

1
ea2|n1 I-ﬁﬁ;59 16 NzY Pp Y O 4H benZo [ 1, 4]
0
|
J

2 304/ :)4179 003/ methewe8-pipgazin-1-yl- | 288.9

4H-benzo|1,4]oxazin-3-one

E]

5 4-(3-chloro-benzyl)-6- 55.2- 1

methoxy-8-piperazin-1-yl- 58.8,
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SCHEME A

In Step 1 of Scheme A, an ortho nitropheno! a is reduced to the corresponding
aniline or aminophenol b. This reduction may be carried out under relatively mild,

aqueous conditions, using sodium dithionite or like mild reducing agent.

A cyclization is then carried out in Step 2 to provide the benzoxazinone compound
d from the aminophenol b generated in Step 1. Where n is 1, for example, the
benzoxazinone d is a 2H-1,4-benzoxazin-3(4H)-one, and where n is 2 the compound d is
a 2,3-dihydro-1,5-benzoxazepin-4(5H)-one. The cyclization may be achieved by reaction
of the aminophenol b with a 2-halo acid halide ¢ such as chloroacetyl chloride (to
provide n= 1 and R?, R* as hydrogen), 2-chloropropionyl chloride (which provides n = 1,
R? as methyl and R* as hydrogen), 3-chloropropionyl chloride (providing n = 2 and R?,



5al.; J. Med. Chem; 33; 380-386 1990. The
cyclization may al so be achieved by reacting h wth a
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descri bed by Van Hes et al in 01/14330. In Step 3,
an N-al kyl ation of the benzoxa2! none conpound d is

%ar %hyeﬂggepg,r%&gggo‘és%ﬁﬁgrggt H.f ridé g@g}w&%ﬁ o{lr (ﬁma§ sggro%yl and R* as

omdxgm)ommzpmmlpmpmﬂ rahmuda(mwmbmgxy = heu;d R’>and R* as

gbe:@gﬂ ﬁad se? E)r? T crérorrhYaléﬁ)gl aqtf s?z%l-g?{/%{on%s & {hxs %gﬂﬁgrxc%le el eved under
ceiagvelyxnild polar exatipoms,in tlhxqm:;dnch@ﬂ a midd Q)ase, By dmcmbfdrby_{lornbs et

hﬁg&em nd @b éggﬁgg %&9;&2 cgc::glh ro 2 %ﬂgﬂlagﬁigpe%%“?l reacting b

avithied hitydreryester hﬁﬂd:rdﬂltémfobulrehcngn romdifipndRas dascribed by Van Hes et

hydr.oge Rb as methyl), or other a-hal oal kyl phenyl
llnl‘&g)&éﬁ‘ggpdl ng to the desired 15 Ra and Rb

substituent configuration. The al kylation of Step 3
may & Step BEamHFdlk)éihcﬁudif thebegorazhmineabkapound dtihydrried out by

ound a- hal enyl d th .
eRERSR PP P ERNELE W = GOE P Bl AhPLPEgREgHc
%oﬂamo&@arﬁ%ﬁd@ﬁ VAt ane iHaakkyhayicakiptundet tepeavidt the N-arylalkyl-
conpounds such as a- haloalkilp ridines

é?eh%qxaanw omprpmedebhe haloalind ank ameeund emadicemppife fo cxample,
n%gﬂﬁﬁiér(gyspro@ldiégl—oﬁﬁﬂw R@JM"G&@ %?d@g&@)h théﬂo 3- phenylFropane

unds % . In the case of a-_ hal oal

Iﬁtptoefrd»m vt 2@0&'&0%0@ hydrsigemb pemghpbersyt bﬂlc@r(amyldmg r=1,R*as
Lat e
BB RTT o B R NS Secording o the desived

Mﬁd%ﬁsﬁtueﬁhmn@h@io&tl on of Step 3 may be repl aced
by an aryl- or heteroaryl - sulfonyl ation wherein a

nal | B rUSlaR PERRE o i R Fag B oSO B e

RenpRYAdY, AR BGTHIPhEIT] @bmlﬁ«mrﬂ%ﬂameea Habautityl ol doﬁlpounds In
then carried out in Step 4 wherein t | al ky
u\%atlwﬂayl)fl

SRELHTBHES 6P 6%%cheaF3¥f$edr%é‘€1€I eteroaryl ‘compounds
Bt SPGB LR, R RERENEL AL & oMy R eaAsmlodpben

Wohipoanﬁreudfamquﬂqthylgtedquypwl mmmtdgls,tm the like. In the case of a-

TS5 G A s SR A FRRRAS e e

cooidainvdntedi }&t@oﬂbﬁﬁdlhﬂatm dwingabisdtepf In térgaih @mbudrmmts, the
V\R(y% Ct)l%ﬁ/ ééleg% maycg—e{ r%g ace dgbyoa%'xzazr;lg or Bgt%roa%rl iul{%%y{gtlgﬁ wherein a
suitable arylsulfonyl halide or heteroarylsulfonyl halide is reacted with the ring nitrogen

of the benzoxazinone compound d.

An amination reaction is then carried out in Step 4 wherein the N-arylalkyl-
benzoxazinone compound e is reacted with a nitrogen-containing heterocycle f in the
presence of a palladium catalyst to replace the leaving group A- with a heterocyclyl group
and provide the heterocyclyl-N-arylalkyl-benzoxazinone compound Ie. In many
embodiments q is 1 such that the heterocycle compound £ is a piperazine compound of

the formula h:



R RBRs R NR5 h and such that the
het erocycl yl - N-aryl al kyl - benzoxazi none conpound of

wo oroandtr9id is of the fornmula le: RO R6 N RSPCHER00F12278
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RRT NRORAIRZ (R)P/ NO Ra Rboble 5 wiichis
di scussed above. Several alkyl~3¥ubstituted pi perazine
conpounds are comercially available or easily

prepared accordi ng to known prodﬁhures and may be

used in this step. The amn aiodlof tep 4 may be
effected at both the 8- and poOs¥Kijsons under
simlar reaction conditionsFi i%?ﬁ_ es where RO is
hydr ogen, BOC protection orR9 stable protection
10 strategi es may be used t& pref ect the corresponding
ring nitrogen of conpound f. Wiere a™BOC protection
group is present, deprotection nay be carried out in
tanidsuet gt the hetaregiciypiN-anfalkyhdenzoxazinone compound of formula Id is of
teraocycl yl - N-aryl al kyl - benzoxazi none conpound Id
uﬁfﬁ”ﬁ¥¥%h%cid sol uti on. Many variationsngn t he above
procedure may suggest thenselves to those skilled in
15 the art upon review of gthis disclosure. In sone
i nstances, am nation maybe garfN ed out prior to
N-al kyl ation at the 1-pr&iti ori;RThe nunber,
functionality and/or | ogat\ion R;he Rl substituent
groups may be sel ected iR 'vit'e parts cul ar
positions (i.e., any of pdsityqns p_t gh 8) of the

benzoxazi none ring and bgﬁs 3 Ita m nation at
rrigd for specific

sel ected positions as
enbodi nents of the subject cong

Ie

which is discussed above. Several alkyl-substituted piperazine compounds are
commercially available or easily prepared according to known procedures and may be
used in this step. The amination of Step 4 may be effected at both the 8- and 6- positions

under similar reaction conditions

In instances where R’ is hydrogen, BOC protection or other suitable protection
strategies may be used to protect the corresponding ring nitrogen of compound f. Where
a BOC protection group is present, deprotection may be carried out in this step by
treatment of the heterocyclyl-N-arylalkyl-benzoxazinone compound Id with mild acid

solution.

Many variations on the above procedure may suggest themselves to those skilled in
the art upon review of this disclosure. In some instances, amination may be carried out
prior to N-alkylation at the 1-position. The number, functionality and/or location of the
R! substituent groups may be selected to activate particular positions (i.e., any of
positions 5 through 8) of the benzoxazinone ring and thus facilitate amination at selected

positions as desired for specific embodiments of the subject compounds.

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

examples section below.



20 More specific details for produci ng conpounds of
formula | are described in the exanples section
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conpounds of the invention have selective affinity for

5-HT receptors, including 5-+#%; and as such are
expected to -be useful |nthetrf . c% ?,II’]CNS
di sof BeFempKls 9§ theapyensiep have ¢ f?f' nlg JReeptors,

HPRASES- 1B hﬁ& 2(9 sugl? E’Je%‘tﬁéc@éﬂ tolBRMiséful ﬁh&ﬂé &8 &inht of certain CNS
psy ch03| S obsessi ve co%l sive di sorde

ﬁ@@fﬂeﬁﬁ %’6#’ él%g a}'kmSOI}ﬁ @Fﬁ’ls‘ﬁ é‘lurmng sease, anxety.di epressmn, manic

Gesyeanse peRhowy, bb3essiVEESTRH Sdissided) ﬁebéiﬁlsﬁrders,
fg%}gl ng glggo?def}?}gﬂvch asSIanoreI?({?lsglv blul [ ?n

stiney Alzbeifice s dtae (hanseatant of ENI BT o Ve disprders
Zl-;)é Qﬁ&)‘r&'érg %cﬁ'a? %&Eﬁa,(b@ﬂm, an@tdbﬁﬁfyl Qihlﬂﬁtftddkb takathlsla,

, dr awa rom
éﬁelmmedeﬁétt hmacuvw diserdee (glaalmeﬁgg&ogzcﬁgpﬁ agorder {ADD),
3 pl nlz?fema ER &’ru B‘&e @ﬁ@rpas%ééiﬁéj Qttandk %Q:%hﬁ& 86 Wédzddiazepines,

trauma |njury such 1o as

bshdzaphieqitialand als@dléﬁr d@tﬁ"ﬁﬁ&?m@ Sgp algranmaandder hegd gjury such
?£ hi6cdpRaluflSukh @?ﬁgﬁg{ds%e al§é th fd be of use 1n the treatment of

astrorntesti nal orders such functi onal c{
derswn @4 (gastraintestinaly diserdsesach funchand e We}rdiéorder and irritable bowel
gﬂﬁfrgﬁﬁpl ogy of the compounds of this invention was
etermned by art recognized procedures. The in vitro
techni ques for determning the affinities of test 8‘%?1
c 0 rrp dbagbarmaceleay of thy compeupdsgf this invention yanddiensnined Ryart
HE@{Jfo‘a&ﬁlre@?ﬁéﬁfﬁnﬁﬁ %ech?lﬁ}%% foP %@tekxﬁlr@fgafm' affirfttiesldT@est

pre gent fnvention includes phar maceutl cal n‘pos| tions
compoidsry the S-Hdggeceptnran exstigliaand bt Hﬂmndpﬁuaggqn assays are

'd@é’c%'%&ﬂf‘]ixa &8 i ndi vidual isoner, racem c or non-
racemc m xture of isoners or a pharrraceutlcally

acce table salt or solvate thereof, 20 together with
hepresert ipyratanalides ab#rynaée%a{ SASPROSIINS{CAMPTising at least

%BE' 9131?5{115@ thtﬁg bresérﬁ SERREUA, ot aANAdiIPIduRY 9G¥, 2deic or non-
ingredrents. general, the conpounds of he ese

iraaeEme maxturg Qfllsdmf-r%a@rﬁ phasmesesdicplly agcentaRle @g‘éUtSPg’éFel ereof,
%{)}%ﬂﬁ?& rifh a‘fi‘[@%’t’}%n ?lﬁaﬁﬁ%e@ﬁca‘llg %c&ﬁ&%&tc%%éfoﬂﬁﬁo;ﬁfonally other

nistratio agents that serve siml
whérppeutisend/u prephylactioingtrdieninges are typi cal ly 1-500
ng daily, 25 preferably 1-100 ng daily, and nost

pr ef g gmeyallthé QoBo il of thGRend iR HAPRINBEEIndiuStered in a
factor8 such as the severity of the di sease t

b .
ttherapedicaliyrfestine ameunt by arY qfethe pecspterd mgdes Héadgutﬂ?%@flon for
tagé‘m? g{a‘? e s‘?ﬁlﬂmﬁuﬁfaﬂmﬁ&met{ﬁﬁ&e rhies %%ﬁcﬁwdl 500 Mg daily,

mnistration, the indication towards \Nhlg t he
sfensblt i 10 D by, Apd BosEerelesaily |40 mg daily, depending upon

numerous factors such as the severity of the disease to be treated, the age and relative
health of the subject, the potency of the compound used, the route and form of
administration, the indication towards which the administration is directed, and the
preferences and experience of the medical practitioner involved. One of ordinary skill in
the art of treating such diseases will be able, without undue experimentation and in
reliance upon personal knowledge and the disclosure of this Application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given

disease.



preferences and experience of the nedical practitioner
i nvol ved. One of ordinary skill in 30 the art of
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experinmentation and in reliance upon persona
know edge and the disclosure of4lthi s Appllcatlon to

ascertain t herapeutically effective, of the
conp&arsa%erg‘f C?‘HEO‘H}CEsOéﬂF RO LTI ﬂlStere as

}ﬁﬁﬁS&éutl&'@f&QrQﬂétQﬁikZﬂauﬁﬁ-grﬂEBE Q&b 132 4l (1n€ll1didg buccal and sub-

ener nas resent .1 nvent]o

g ?}Sl’%g?leaa toﬂiﬁ’g’rﬂ'\’g‘é‘%g c‘éﬂg‘%r"ﬁﬁ?rz}?reﬁﬂélqcml%l ng

ltlﬁﬁﬁlﬂu%dlﬂirﬂlhltﬁarftéﬂal Qhﬁlhth(etam Gubélitageod Eﬁ@intﬁﬂéhcﬁiépadmlmstratmn

d}qulgg?gﬁi gﬁ aflph a%?%tmp%w%ﬂgpﬁl oggx?s%r atlo\rllagflhe préferred

|1ﬂ£1{n'%§ of @drhﬂﬂlstrahﬁh ﬁ@%éﬁ@ﬁﬂ& ord} ubigy b 2b@RUfenfaslly dosa%e regimen
trave adm ni sfration 5 or fJ&r(]ﬂaformswta

iclh g o lrsaqd.a&ﬁorrslylatﬁﬁ ¢ degresPigflifiui 1 ati on. The
preferred manner of adm nistration is generally ora

Usi N\ GorE PRI Ordmpbindy o fithe pBReritafidiRion, toBethbr ﬁﬂ]m oh€or more

adj ustedﬂ@p.ordlng to the ﬂ@gree OE ffli.cti

SOHpRR D CBRisotAEErsot difkents, B P PRAFdRI B form of

e RRutivd] tBmPositiohs A hit @&6? NThephArnadéwticalédmpositions and
aced into_ the form of

carriers,_or diluents
I’d" ASROEME Mm% eE%Wﬁs@qfﬁﬁgveﬁanﬂmwesgag%gonvr—'ﬂtéonal
%&Qﬂ%ﬁb‘ tm&%rdﬁﬂ{fﬂiﬁ%ﬂalh@ﬁﬁl a@ﬁde cdiﬁb&und@@ﬁﬁﬁn&@lemind the unit
e conprised of conv 0 i ngre in
cclfﬁ%é’érf?‘i%@la)’ C%}tﬂﬁ@rﬂb’ [ B’ﬁ%ﬂl er?qcﬁverquth E}te actiye ngrrdignt
%&ﬁﬁreasﬁpﬂpwrtﬁ@&e Rkeridell AaHPIAGge rARLe 1R cHiPlbyedd %’ég e
forms may contain any surtable effec ive t kﬁ
Fbermaceutigi sampasitiopomar he emalogedas sy lfhh é“‘i?’rﬁs Qaea or filled
dapdifes IR s FHIRI D s&%nﬁé'ﬂ)lle!})iﬁcforrﬁﬂlﬁtlé& or liquids such as
pharnaceutlcal conposi tiaons may_be enp oyed as solids

Shtiioas susnsnEess, Mulsionseelxigsegydilied §aPS§L€Pn fgpprafjyse; or in “the form of

RAPHSSIRries s ka1 8 vighAaamihidr RO b Bhe fétm bf Gtilélfjectable
su as solutions, suspensions, enuIS|ons elixirs

oelutions far pesgsaiplses Bprmeylationscentagning Abquiene §rmilkigram of active
%HQ:QQ:%H o, hf‘o?re f)RfadIyeQE(ﬁJt 01 t¥ %Qbﬂ%ne%@ﬂuféﬁs(tw@tmﬂlﬁgraﬁé per

in"the formof sterile injectabl sol utlons for
pableh ereragrordingly srnerah!mrmrmﬁetweﬁwdﬁmg ofB¥ut one (1)
mlligramof active 20 ingredient or, nore broadly,

aboutTi). @lnjgoRina@dotthe PRGetURHSiEdn (nJr:QIQ}e fBirhhla@Hans Wnﬂ)@sfanety of
tabl et, are accordingly suitable representative un

duakageninistration dpiage frpou ABe PhIrmasetisakeosRos|tiops ARG dfsage forms
;ngrx Y S]%I‘?Je@éoﬁ{p%qnﬂ dr @o?ﬂ?gﬁnd’sad'f 'ﬂ%% re@nt if¥Ation or pharmaceutically

ration Osage arnaceut i cal
ceopgrsahle salin shesenf ag theaglive @mmoneﬁayTMhﬁrmgew&wékYraﬁEﬁmle
Q'{?rﬁé}mz g §1tf?{r sbhé oPﬁ%ﬁﬁ ngolh@fé?ﬁltﬁrgﬁ‘ar%ons include p(%V\rI]ders, tablets,

armaceltica cept abl e salts thereof

amlls, v@sebm#m SUPEIQsiteriesy #recdisRer ebie rgsﬂnabféeﬁtsabri garrier 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
encapsulating material. In powders, the carrier generally is a finely divided solid which is
a mixture with the finely divided active component. In tablets, the active component
generally is mixed with the carrier having the necessary binding capacity in suitable
proportions and compacted in the shape and size desired. The powders and tablets
preferably contain from about one (1) to about seventy (70) percent of the active

compound. Suitable carriers include but are not limited to magnesium carbonate,



carriers may be either solid or liquid. Solid form
preparations include powders, tablets, pills,

w@2p3/04e92 cachets, suppositories, and di sper sP@I/EP2003/012278

10

15

20

25

30

35

granules. A solid carrier may b one or nore
substances whi ch may al so act "as “diluents, flavouring
AR SR T o MR R RS BT B s
Oxhet?hyllcaﬁllﬁs&;:@ldﬁm aﬁﬂbﬁgyr?&hﬁtellallose,l alopaneléng wak,h®coa butter, and
ner is.a,fin .
r it LT BENE Rt i g ainEtte B obmpBheR of feqetive

t @bippund witteerRapsukRing engead ad cargen providiyg a sapsuledd whlct}h:he active

t he carrler havi t he .necessar Cg %gln cap é¥ "
DR, PG or oS ST & SHEAeR B A RETC NG5k Y gesociation
S\lnllﬁtd SHnil#ly, cathéxs ﬁﬂ&\ﬂ)@é esud inclidedt Tabjets pewddrk yapsules, pills,

ain from about one to abo eve

SO, And R S O 86 st able &3F Siad dmindatlatigp
|nclude but are not limted to nagne3|un1carbonate WO
2004/ @ﬂﬂn? R2ms Gt d6R2£0 34D a&ay“rﬁstrama mt’flgdheh;quid\fmlepfephmnons
tch Iactoselugect n lid
gariad ingg ‘i“r‘%‘&a%ﬁl’% : WE?WP‘&S& T%}O&éeaqug%ﬁ SYigensions, or soli
cfarh @twﬁitl’tmls @\&ildhﬁré) &ﬁendi:dlt@be oalverted shardy befoeeoase to liquid form
butter, SE Q The t | afat on"
e EpHons e ke Prpiiin soBRSRS i aehple fequeous
cproplemdigldol boletiems whdtdonginehelsifpihg agerna It eﬁample, such as

qQvi.ding.a capsule in which,the actyve QP b
e it rsothi R GRORLAHS BF &acho AGHTYS Golpian s P TEs by

V‘dlbs@hmigsthb acta&s:@ﬁip@hbmn water And bddibj Bhitablé goloxaatshﬁavars,

l.ozen e.included. Tablets, .powders
ST, ERG T Imie o AMSCES RIS iSTRE A8 BF PEFPRE Ty Cispersng
S&ib fiably dividdd REi0é caﬂpad@hstd»adteMth Asbals rhatedial, sidh badtral or

for oral adn1n|str nclude liquid f
SVBBRTS ERBRG eI Sl oAy o lawsca%ﬂmﬁﬁw?%ﬂv%?ﬁ%nd other well
AN s SAIditid £2BHts. samu:& ﬁé@ﬁﬁ&ﬁis GudeohiMns buspedsions, and
forqm pr epar.ations whlch r.e |q%ended to be converted

SHBRIEIYS BBE GHaY QBB & PAtioRILr BE AFESORIPONFRIn sOlorants, flavors,
Emabiltiep) buff@y, RefifslenanathrilRwsabakrs, dispershfifs, thikeidrs; solubilizing
in aqueo%i 1gropylene gl ycol solutions or may contain

ABENS; 6 gents, for exanple, such as |ecithin,

sorbltan nonool eate, or acaci a. Aqueous sol utions can

be prERadoathdinds Of the presemtdntdition Gldy\te foaplatdor pdtenteral
wat er . and addi ng sui tabl e CO|OLﬂ¥§ flavors, 15

Sz;fdéxblp}sfrggp% e.g Wﬁc@p(xé rf?rneg(araxg us lﬂlfﬁg% er ¢ontinuous infusion)

Séiﬁiﬂﬁ DS OPresén?d iRQunit RIBEfRh 1mén;ijower;&kermledtsmlgeb Rdall volume
géded active conponent in_ water

10T In SRl H-dose Fpptepes vth 2 f%m BESEV iR | e Somgsitions may
NMBkOWICE bkt RSBspehfhd %lﬁﬁ&ﬁo%ﬁ/&ﬁﬁl@ﬂéh§ﬁi i & ueél&d/ehlcles, for

ot her _wel | knomn susp Lq en s. Sol. i %
PPEPRICONHBInaSs imaqusqus RYYethY %ﬁ&f oily Qg nonaqueous
e &5 UiRien RNBIVERY &Qﬂhale@mcl'uﬁe gftfiﬂylén@ @ly‘tgl b&?etﬁ?lfehé/ 8ycol,
conponent col orants, flavors, St ab

bieestabls oilafeg.£9leve Ail), aﬁé lm@&t%hl%wgé%@ftéﬁe(% ethyl oleate), and may
ditReh $etRtdatoh UgekRREASas prQkHMd, vttty emulsifying or suspending,

stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder
form, obtained by aseptic isolation of sterile solid or by lyophilization from solution for

constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the present invention may be formulated for topical

administration to the epidermis as ointments, creams or lotions, or as a transdermal



agents, and the |ike. The conpounds of the present
i nvention may be fornul ated for parenteral
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i njection or continuous infusion) and may be
presented in unlt dose formin npoules pre- fiIIed

' f
i RimailF e Rt Tor AR e e @ Wit i0Reous or oy
basposh theondlitidyof shixktsle ﬂuddenfngramﬂ/msgeﬂmg pgess. dotions may be

|
Aot e P P atineud in B SE Rl G ppe or more

El&&ﬂsﬁfyﬁ% ageng) dtgblmlngwgaaqué@plesmg agants sss,penmhg egdnss, thickening
sol vent s

|
6§F‘§}ét°|‘{)‘if’]g’ﬁlélg§§§}g§,| Orq}gﬂg{ng B{?léa%%%/ %og Igczepégaé X&mg}lft{/aélon in the mouth
Ghdlhde laﬁ&xglem:(ﬁﬁpﬁhhgaawg agams @S flaveredebagg, usﬁlhyhcrose and acacia or

8#3%2 o ﬁ@a%f¥PBBSI F?ey’inﬁbe begltt irbléﬁg%t &e sucﬁ as geﬁatme and

shyabtihé @i sﬁ@rc&ﬂ dhdhicadias Pt Monthvagestcomphising thaidtiveingredient in a
t he edl ent may be in powder form obtained
BV“%@%EW‘ Cia’ér fation of sterile solid or by

| yophilization fromsolution for constitution before

use \WHeltompountadl the pefentlieveneiog maydiedoirhelated for administration as

p en-free. wate The co ounds, of

SHBEAPE TalP b Bk B0 & BIF e e s B érides or cocoa
asditten] is&irgtahelfaal dnd thé'gct®p h@kﬁpﬁh&t&@dlspeﬂiad&mhmgem@ahysfor example,
gr l.otio as, a transderp&lﬁeV\D 2004/ 04179

R OB a8 o RS OR TSt (ER P A" Breggypient szed

rmaylds,fallowed engdob,.anlieo kelidifyl at ed wi t h an aqueous or
oily base with the addition of suitable thickening

and/ ellin Lton e . formulated with

N acnedamRsgs PG Bisseil iEvioR Pay Rednup Ut oS aaitl
(hdﬂibiﬁiisﬁhtﬂ@a OP&sddtes I’fﬁhpomﬁ eehsisf gelsnpasageiohss or sprays containing in
st.abili zi ent s, spersi ng agents, sus .
gﬁlamog’ tottﬂfq%c&&ﬁ ﬂr}géecge tgsgﬁ{ g;a’rngrrs g%ﬁ‘*&?’PWé‘ ) %1r§pogoe appropriate.
Fornul ati ons suitable for topical admnistration in

t he rEhetdomponaldsiofthe pz«mgeﬁvanmp mhayi beforrntlated fagessls
a flavor SUcCr ose

Tt DRSRTons B SBPr ST PR e o fogfbaeghavio by

| ddn@¢htional tedrass for smhplasmgeh dfopper,q:ﬂp:ktteg:lr ypey. ’rﬁhe formulations
sucrose acaci ' conprisin

001 GRPreREadh APaR T IETPARTE T GG FICESPF PLp Eropger o pipete
ThR matradhitsedby thepafiesdniinisryiagah @ppﬂ‘@)ﬂabEpredetermmed volume
LS B T L0 e SURRES L5 el Wi by
Gthy4iR lof 6l @fet @ingCA6MHIn dg)sptriye;sump first melted and the

active conponent i's dispersed honogeneously, for

X ottt B B S ARG 5
tadngiaBtratiGmPatticutalyi tdithyresgibatdtyearao ﬂiﬁxbmﬂﬁhn:g‘ intrhgasal
pard(?nslgggratlgl\{ e’?flé gor}ngc;a nc*3 v llfggrrlgylﬁ)?}txave a'spall pa&lcTeas!ize 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

controlled by a metered valve. Alternatively the active ingredients may be provided in a



adm ni stration. Pessaries, tanpons, creans, gels,
pastes, foanms or sprays containing in addition to the

waceamwer7dpngr edi ent such carriers as are known POT/ER®03/012278
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art to be appropriate. The conpounds of the present
i nvention may be fornul ated f or44rasal adninistration

sk B RS Rt Fer bt B bl poct
]gebsm}aill@m asWdtbbe st4ERRRLER degivgaws Suéd as&i?lﬂﬁjdcypﬂﬁllmetgyl cellulose and
or my, I on Vi In.a e or t se

f BPBYOY Yvﬁﬁdlpaflf\gﬁe) clpe oplercagiies JpLlfO%gh 2 g8 Eanasal cavity. The
t {abﬁdéf&mkpesﬂah infvasd padschiee iPakit 6de faﬂmfdm eéxh@ipleig capbules or

Skt Bhe 61 4FEHe of A Acracks Bppaich he Bl ey b administered

agﬁhﬁyﬁgbﬂaamﬂﬁmgnple by neans of a netering atom zing
spray punp 25 The conmpounds of the present invention

may b r r aer osol tratlon
par 1 SEHeR ey e e b e F AT AT AE i Agepted for
| msfa'iliﬂ@isc&| conﬁfaﬂﬂdlle&bél’e?lﬂhﬂﬁltstra_t:itﬁl SRHP 94t 11Ygrledhent For example, the
ener a ve a Snm arti or._ex
3 Fems?lmé% E eRrEssnY eyel}ﬂpoerfaﬁi Sormpiaied ing %nprﬁajm‘e’frcetaneous
SHAf deiVerh delsaTHER d@HVdﬁ?@&mslﬁP@Mahﬁgédlﬁ vileh suft@ihed release of
exanpl e by m croni zati on he act ient is
DS PEREUN 1pesessisy aud D Baiess ERmpfanse A Feagmsnt regimen i
pemaﬁl | @&h SR iR eradsdefhall RefiVéip bR eI fre§atly aft@¢hed to an skin-

chlorod f | uor omei hane
Th

&tqﬁwe?(dﬁ YBPOTel haFumpen %ﬁl%weé?ep@%%o&ﬁw@swm#é

oﬁer&@{aﬁgﬂ eAhaebl8 g Oz AL dsdetfiaRtR]IdRptanT8n e rSQ&Qined release
conveni ent.ly also contain a surfactant suc

| é@lwpw systemp areqpicsted subgugaientsly 1o thesHbdagmablaye Yasurgery or

NRij&kied. Tak Mﬁ)deﬁh&lGiﬁﬁbPatn'tsV&JcXpshﬁ@e Belcb¥Bound [r?:ﬂh%ﬂtsﬁluble
may be provided in WO 2004/ 041792 P /EP2003/W32278
a

- menihseng 68- sliepne rp}bkme?r a bigdeggadahis rolyangoGille POt G3cid.
t he compound in a suitable powder base such as
| act 0%Re pRirafacéuticall E&J?at‘i’(ﬁ{sla\/@éﬂefé?:ﬂ)hsizhcdhlﬁﬁosage forms. In such

roxyprop yl met hyl. cel l ul ose a
%%rgm. heRrsRATAen o rlrlvg)mo P gﬁ%ﬁﬁﬁ‘é‘?ta’é’é?% JRPFORigLE quantities of

f HeBcBv® mpdhehh eTHRAMA ddsaxd fodm cdiIBe a PRSI preparatlon, the package
conpositign may be presented in unit dose

es@ipning disEelp quantifies pf prepaiation, é@@kascﬂad?téjj taggéﬂ cApsHles, and

goxphéé h@ﬁal@ BF kS pbedn A, ¢Re EA1EdRAVCRBEmITaN b@% capsule, tablet, cachet,
adm ni stered by neans of an_inhal ér. When desired

 oF logengeiltselh o8 divambe fhecaipRrentiofg nuymbsird Y obthsse ip gackaged form.
adapted for sustained or controlled rel ease

adm npsierahitddle ﬁa{arhﬁeelﬁm HBierEHEGER %rmtﬁ@tﬁoxﬁ&?é’@és&nbed in
t he conpounds of the present invention

f Bemingtoredhs w%FMéﬂﬁﬁF OJfJPha{;’UE)‘a’LWQ?rééi}gg L33 Equ Yfartin, Mack

deliblval 1918 8RR NIELStOHE P¥n YR hGHB R&SRsentative ph tical
advanta eousbﬁﬁin sust al hed releggz of t@% g%h%gﬁﬁhannmxu]ca

e ngs cqntainingshemnprandent theaurisnt vertion 4 dgscribed in
: Eﬁﬁhﬂl@?& 1h€gi men is

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.



WG PPo41792 The conmpound of
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cruci al. Compounds in transdermal delivery systens are
frequently attached to an skin- adhesive solid

with a penetration enhancer, e g , Azone

(1- dodecyl azacycl ohept an- 2- oné) “Sust ai ned rel ease 15
delivery systens are inserted subqu aneously into the
subdermal |ayer by surgery or—4¥¥ﬁ%it|on The
subdermal inplants encapsul ate the compound in a lipid
sol ulaligenzitegrpipRALin-¢€- 4H-Bédzb @xiibBesne ydrachloride salt
bi odegr adabl e pol yner, polylactic acid. The

Sgg;%%ggrflthgtlc Plﬁ)r %ﬁ%éﬁa elsgq}sﬁ ar ﬁkélg Bg%%g?gveye Cﬁrneél out according to

stH®fiotesd 8BowmirDSdheinle Biolsaemddramami? arg asfpfiredrtieatie.
guantities of 20 the active conponent. The unit
dosage, form can be a packaged preparation, the package

cont ai in‘%&dl screte quantiti’es of preparation, such as
pack bl etep ‘capsul e @H povReP3 in vials or
rr% Al so,.d.ben uni t @. f or myelagtidne a capsul e,
taBl et cMenet, or Ioz%nge itNi|) f, or it can be the
appropriate nunber of any of these in packaged fq_[m

O her suitable pharmaceutical carriers and the| r

formul ati ons are described in 25 Rem ngton: E'g
SC| enceBrand Practice of Pha8rnmacy 1995, edited by W

;;npﬁ;ﬁmi Plé@pl:ashl ng 198fa,qdi ti on(‘i
East o enns ep @ l
for goﬁ?‘\ﬁ?t'ﬁl’n@ 5 O o%epﬂg

i nvention HBre described in .qo es MPLES

The foll ow ng preparations and pl es are given to

enabl e those skilled in the art 0 nore clearly
understand and to practice theRtesent invention. TheR"
shoul d not be considered as limting the scope of the

i nvention, but nmerely as be| rative and
representative thereof. 88%?%&#§%

PCT/ EP2003/ 012278 - 45- Exanple 1

4- bergtyp 1:8- pi yerazi n-1-yl - 4Hbenzo 11, 41 oxazi n-3-one
hydrochl ori de salt The synthetic procedures descri bed

in this Exapple we car out according to the
proc%%m%m%@ée—%ierel n R and R1O are as
defined herein. Br Br OH Step 1 OH Step 2 RL N2
reduction R NH cycl Beation z Br

R’ N02 reduction R’ NH

2

Sodium dithionite (58 g, 335 mmol) was dissolved in warm water (300 mL) and

was added slowly to a solution of 6-bromo-4-fluoro-2-nitrophenol (11.8 g, 50 mmol) in

250 mL of ethanol heated on a steam bath. The reaction mixture turned from deep

orange to light yellow. The suspension is diluted with water till a clear yellow solution
was obtained. Partial concentration on a rotary evaporator induced crystallization. The

mixture was then cooled to room temperature and crystals formed. Filtration and drying

afforded the title compound as a white solid (5.04 g, 49% yield). MS 207 (M+H)"

Step 2:

8-bromo-6-methoxy-4H-benzo[1,4]oxazin-3-one

i nterest can al so bepcoRPiONEE 2278



H(N) Br Br N O Step 3 Step 4 OR N1O Al kylation R
I i NbO Amination/ R | N1O H deprotection 5 RROR O
WOEOHENE7®R Step 1: 2-am no- 6- brono- 4-f | uor opherol/EPB03/012278
Br OH Step 1 OH 31- R b NO2 reduction R NH 10
Sodiumdithionite (58 g, 335 ﬁﬁél) was di ssolved in
warm water (300 nL) and was added slowy to a
sol ution of 6-bro r4fIuor(§31912>2n|trophencﬁ ( 8 g, 50
b
iy

-

mml) in 250 nL pfxe noﬁmﬁt.@ on a at h.
The reaction m xt l@ turned tr deep o |ight
yel l ow. The suspen3i ofiths d ut W th vvaterHtlpl a

cl ear yellow solution was obtain€d. Partial
concentration on a rotary evaporator induced

Cr yStidelrkZ@ibh 9 this Bardple Whdabhi&d wqommﬂig Gipkila@ gré&dures reported
roomtenperature and crystals or.med tration and

di itesgjure Peclon expmple Ganthse Depaid Wm Rampubla, Mamianng §psibgll, Stanley
(; RiduBlert, £ %key 18 TObia, NBoRQ . ; ML) I MS &Thess.; 33; 1990; 380-386.
8-br ono- 6- met hoxy- 4k benzo | 1, 41 oxazi n- 3- one
2004/ 041792 PCT/ EP2003/ 012278 %6 Br Step 011
5 cycl iAzstyrisd solytion gfplaCQyin waten St as Ridediip aolution of 2
tabifo BXEHERI 2 4 WBE & )gﬁﬂhbr%i (9813, 40N MBOBINIL bAI-butanone.
e

procedures I eport in |'iteratur See for exanple
rcRlogidp 6.1 gadhmmod) waradds & Aropayise abgpom tespperpiye, and
Ehe niﬁ&ﬁk@v@istbroﬁ%lﬁttg Feflulx wh_ﬂ@ Qhﬁm f DR&ErsJAfterRboBhg to rdom
Med. Chem ; ;.1990; 380- 386. A satur at ed sol %I on
GEMRERLTDS wqﬁervaewdeeﬁhY(l wtmwemél siadoxeanis 1yt ias swRargfed and
10 %‘rmﬁ'@v%@%@;,‘:ﬁmr&f EEideRet Yol ?(pglveﬁﬁgl?t Wowfl 3ol Relryktallization

but anone.
from EtOAc gave 2.2 g of the title compound as light red solids. The mother liquor was

chromatographed on silica gel using EtOAC/Hex (1:4) to give another 2.6 g of light red
solids. MP = 236.1-237.5 °C.

The following compounds were prepared in a similar manner:
15 8-bromo-4H-benzo[1,4]oxazin-3-one, MP = 243.5-244.9 °C
8-bromo-6-fluoro-4H-benzo|[1,4]oxazin-3-one, MS 247 (M+H)"

Step 3:

4-Benzyl-8-bromo-4H-benzo[1,4]oxazin-3-one

oL L,
O

20 To a solution of 8-bromo-4H-benzo [1,4] oxazin-3-one (343mg, 1.5 mmol) in
10ml anhydrous dimethylformanide was added sodium hydride (120 mg of a 60%

suspension in mineral oil, 3.0 mmol) portionwise at 0°C. The solution was stirred with a

magnetic stirrer at 0°C for 20 minutes, at which time the initial gas evolution ended.

Benzyl bromide (0.22 ml, 1.8 mmol) was added in one portion and the reaction mixture



Chl oroacetyl chloride (6.1 g, 54 mmol) was added
dropwi se at roomtenperature, and the m xture was

whemaght791 o refl ux while stirring for 2 hours.P@&f/ERI003/012278
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cooling to room tenperature, vgter and ethyl acetate
wer e added and organic | ayer was separated and 10

' o i iLye a
R R S A A
Zempgratifre ahe thei redation oniptire traapartitighed barwegoivatds (S0Rtkand ethyl

e (R L The Fateoud AvEr HgRHares WO HaR SpigRC2 rdj ml) dnd the
$BhitiRed A\Zg fic fi&ichs Wafe ?asﬁed m wffa?érl (?g fgyml:) %%%9{}1%%2 x 25 ml).

were prep TeH T A S L ar nanner
Sfbar dimping bivdsdigSD 4 the odganix@adtion3vas kenceBad3n 5adh4nd0&ulting

?);(/EW Egsicg{efey!balg %ﬁ%ﬁé ﬁ ga;ﬁ%{)c%\% r;ﬁ%t%r_aaﬂ}? E)S;b/h glg%_ﬁt%%&gc%&te / Hexane in

Glaminne3) wngveBt02Brg of @-bmizllB-bidvro-MHb&GZoN1 Q) ofazih-2dntas a
ol utii f Sb z dbenzo [1, 4] oxazin-3-one
%lz%vyréo’hdi@é%%lﬁs)ﬁ%:{&-é}g}?ﬁ anhydr ous di net hyl f or mani de

was added sodi um hydride (120 ng of a 60% suspension
i n niThedallovdng cor8p@undsotere preptied ime sienikir fBHionShearting with

t tire Wi t.h netic irrer at 0
PBpHFAR WS obtndel ERjo¥eliRort sl BRG), vyt bimibs and arlaley
ehlzrides, ovhidrate dither Bemnydrciblilyoaviatlabl¢ 6r R2own in the Hteramte:
was added in one portion and the reaction mxture WO
2004/ R2 / 4 4 tirr G
For docenedon Eom ety A e ot i s i il 3340
room tenperature and the reaction m xture was
par t i4t Bemplds-beame-érmetiosy-4H50mep | laH dxaztimpronealyks @-eH) : 350.0.
(50 mM). The aqueous |ayer was extracted with ethyl

acet gt X_(3k ; t h o
' act ek ST BRI et RIS BEn I Niinc-pne, s
(MHP53609.. 5 After drying over MySO4, the organic
fraction was concentrated in vacuo and resulting

br owg_ i duens\ el fhed A5} P 1
(5os TR E8 ciih S AB LR AT QL AP ne, T NMR
40DaGI3,300 MBES: Bl668s, BED N0 79 B, €N 322 [(s, 2H)] 6.0% &,i1H, 3 =& Hz),

¥4, 187 24803 0 110 T 20 T &) 4o e, 110).

8-Bromo-4-(3-chloro-benzyl)-6-methoxy-4H-benzo[1,4]oxazin-3-one, MS
(M+H)": 382.9

4-Benzyl-8-bromo-6-fluoro-4H-benzo[1,4]oxazin-3-one, MS (M+H)™: 335.0

8-Bromo-4-(2-fluoro-benzyl)-4H-benzo|1,4] oxazin-3-one, MS (M+H)": 338.1
8-Bromo-4-(4-fluoro-benzyl)-4H-benzo[1,4]oxazin-3-one, MS (M+H)™: 334.9
8-Bromo-4-(4-chloro-benzyl)-4H-benzo(1,4]oxazin-3-one, MS (M+H)": 354.0

8-Bromo-6-fluoro-4-(4-fluoro-benzyl)-4H-benzo|[1,4]oxazin-3-one, MS (M+H)":
352.9



The foll ow ng conmpounds were prepared in a simlar
fashion starting wiwth 10 appropriate

whemaobesnzo| 1, 4] oxazi none and vari ous aryl al kyPCT/EP2003/012278
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brom des and aryl al kyl chloridgs, which are either
commercially available or known4|n the literature:

. Be[hrZ]}é ?fg - %ﬁb 3/ro_ ?le'lobe[nzo[léﬂ Joxazin-3-one, 'H NMR

oxaz

4('(%1?}’500%%?5@: iy hﬁg‘ﬁ}@%mgtbbﬁr@@s {ddl17] ] = 2.64 Hz, 9.42 Hz), 6.96

oxazl n- 3-one Br ono- 4-

(Bdf 1Hidro2 BéHz,yz 7}3 He), ﬁéﬂtﬁm@m,m%m dH)- 1, 4]

oxazi n-3-one, M5 15 (MtH) +: 367. 9.

8- Br r

oxa Icgr:ﬁgo‘}réé] é ﬂiﬂlrg %P&?Z%l %en@ylgqyméﬁﬁof'ﬁl Bﬁﬂﬁﬁ? 3[-orileg fs (M+H)":
33%)1-,0479(32H) 5.22 (s, 2H), 629(d 1H j :283

Hz), 6.74 (d, 1H, j = 2.83 Hz), 7.00 (m 1H), 7.20

(m 2é"i%rorxzc £20{dtb- 41@) chloro-benzyl)- 4H-benzo£1 ,4]oxazin- 3 one, MS (M+H)*:
8- Bronp- 4- ( 3-chl or o- benzyl ) - 6- et hoxy- 4Hbenzo 1, 4]
8P n-3-one, M5 20 (M+H)+:382.9

4- Benzyl - 8- br ono- 6-f | uor o- 4H benzo [ 1, 4]
Oxaz'Slngﬂ&%hﬂd\@o(M@hfhalé’iﬁfl ethyl -4H-benzo|1,4)oxazin-3-one, M$S
8- Br onp- §'2- uor o- benzyl ) - 4H benzo [ 1, 4]

dMpH- 384 MBS (M+H) +: 338.1 8- Bronp- 4-
(4-fluoro-benzyl) -4H benzo [ 1,4] oxazin-3 -one, M
(|\/|+H)5’f_é2 $34.9 8-Brono-4-(4-chloro-benzyl)-4H benzo |

1, 4] "oxXazi n-3-one, M5 (MtH)+: 354.0 25

uor o 1 (4.} por o-benzyl ) benzol 1, 4] pxay

PCT] ERPO03] 012078 - 48
8- Br ono- 6 fI uoro 4-(2-fl uoromenzyl) 4H benzo[l 4] oxaz

i n-3-one, pDClS 3008 ) S: 4.79 (s, Hf]

5. 18:(s, 2H) 6B|ﬁep(dd 1H, J 2 64 Hz, 9.42

6. od, 1H, N§otBu 2. 83Hz, 7. m 3H) c
7-1iii[§];¥iH) Qﬁ%ém
8- Br& Hl uoriguete (2. chI orp nz |)-4H benzo | :\L

oxazi n- B- one, I\%“{OWHH) +. 5 g -Brono-6-flu 2 o
(4- chl gr@nzyl ) -4H benzo [ , 4] oxazi n- 3-one, M
( MtH) +: 9

8- Br onp- 6- f | uor o- 4- napht hal en- 2-yl hyl - 4H benzo |

1,4] oxazin-3-one, M5 (M:H)+: 384.9 10 Step 4:

4- benzyl - 8- pi yerazi n-1-yl - 4H benzo 11, 41 oxazi n- 3- one

hydr og bblatibsl6f $Bkhizyl-Bdromo-4H-benzo [1,4] oxazin-3-one (402mg, 1.26 mmol)

and 1-Boc- piperazine (285 mg, 1.53 mmol) in 3mL of toluene was added to the mixture
of Pd,(dba); (28mg, 0.03 mmol), BINAP (2,2'-bis(diphenylphosphino)-1,1'-binaphthyl)
(41mg, 0.066 mmol), NaOt-Bu (175mg, 1.82mmol). With stirring, the solution was
heated at 95°C-100°C for 1hour and was allowed to cool to room temperature. The
reaction mixture was filtered through celite and washed with ethyl acetate. The filtrate
was washed with water (2 x 15ml) and brine (1 x 15ml). After drying over MgSQOy, the
organic fraction was concentrated in vacuo and resulting brown residue was purified by
flash chromatography (10%-40% Ethyl acetate / Hexane in 30 minutes) to give 168 mg of
the boc-protected compound as a yellow solid (32%). 4-(4-Benzyl-3-o0x0-3, 4-dihydro-
2H-benzo [1,4] oxazin-8-yl)-piperazine-1-carboxylic acid tert-butyl ester (0.168 g., 0.4
mmol) was dissolved in 4 ml ethanol. To this solution was added 2 M ethanolic

hydrochloric acid solution (3 ml.). The mixture was heated at 100°C (steam bath) for 20



| (N) Pd2(dba)3 /N Br BINAPINAP C JI O NaQt-Bu N
HCl/EtOH N C ~ Toluene 001 NONO NO" 0"" ~O

wd2@4/0478Dl uti on of 4-benzyl - 8- brono- 4H benzo PCIEE]003/012278
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oxazi n-3-one (402ng, 1.26 mmol) and 1-Boc- piperazine
(285 ng, 1.53 nmol) in 3L of t%8I-uene was added to the

(onstesspshirhit R RSy imed TheaapHPhyTes dlpwip cool o
Oroeﬁﬁteﬂ‘lpefalureuﬁ@l) 188 (&7458& 118- %}H’Mﬁ 1- W%B?Uém 4]"(bgazm 3-one
e B L 90 B AR 1055

maxam@vmsms lslzn@md{)t* nhplignscgetmp@nd washed with
ethyl acetate. The filtrate was washed with water (2

x 15 d brine 15ml After dr. over
e e P IRIHPE cPPRORdS TR BleparCan e Al Eharaterna

I Sprdpriatdsubsivfed s hdben ohB 4 Joaiihoed: by flash
chr omat ogr aphy (10% 40% Et hyl acet ate / Hexane in 30

iansngt‘ﬁﬁ r}%(%ﬁ%}ﬁ‘ﬁﬂlg(glfé Zln41 (&4 boc t o eg one%grocglonde
4sallj MBAM+HIH5 380 ripo= p36.81263.9°C.

oxazin-8-yl) - piperazine | -carboxylic acid tert- butyl

ot harfsP Lo PRithog e AT 35‘3%@3%@%?#2% e hydrochloride

heally MSHIMN+HG" 36528.d solution (3 m.). The m xture was
heated at 100C (steam bath) for 20 WO 2004/ 041792

PCT/ EP20Q3/ 01,2 49 t

cry sl RGOSR AL S r R S rEeed U e s tiginsone
clydrodhtoridecaln MEn(derH) 872, mpd= D6811L37 g0 Df

4- benzyl - 8- pi pera2|n- 1 -yl-4H benzo [ 1, 4]

oxazi ride salt . 0

o R RIS, k-G TR gy one
Vigdoeahl aridersalt, N@S: (324H [ NA88) hp =nPB6:9-2859°%.236. 2C. 5 The

fol |l owi ng conpounds vvere prepared in a simlar fashion

star ti cl'\ﬁ“o}o ben enz W g ﬁ%ﬁhﬁy’g% 4IQrb @&(;I‘Qﬁgxa[lm 3-one

1, 4] ‘oXaZi nones: piperazin-
Ihyydlreohwrhkrszlo, MSJ(M-}be}SBL mp3 iﬁlk—Sﬁ)%EE.OChl oride salt,
M5: (M+H) + 338, np = 256. 8-263. 9C.

S R R T

MS: (M+H)" 342, mp = 268.2-268.3°C.

4-(2-fluoro-benzyl)-8-piperazin-1-yl-4H-benzo|[1,4) oxazin-3-one hydrochloride
salt, MS: (M+H)" 342, mp = 236.0-244.5°C.

4-(3-fluoro-benzyl)-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one hydrochloride

salt,
mp = 231.7-236.5°C

4-(4-fluoro-benzyl)-8-piperazin-1-yl-4H-benzo[ 1,4] oxazin-3-one hydrochloride
salt, MS: (M+H)" 342, mp = 240.0-242.4°C.

4-(4-chloro-benzyl)-8-piperazin-1-yl-4H-benzo{1,4] oxazin-3-one hydrochloride
salt, MS: (M+H)" 358, mp = 250.9-253.8°C.



4- (2-fluoro-benzyl)-6-net hoxy- 8- pi perazi n-1-yl - 4H benz
o[ 1,4] oxazin-3-one hydrochloride salt, Ms: (MtH)+

W@Z®4/0m092= 268. 1- 271. OC. 4- (2 -chl oro-benzyl )PCT/EP2003/012278
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- 6- met hoxy- 8- pi perazin- -yl z4H-benzo [ 1, 4]
oxazi n- 3- one hydrochlorlde saP VE: (N%FD+ 388, np =

286.

- ( 3 FATRIOR e 5 soresprmiRgredio g pebeneq L dlopingdsnne
h&d:,oé]ﬂ(oxldz salt, B34S (R(+ Hiy ds0,ahp e#>31)9°(§.al t, M ( M+H) +

388, np = 55.2-58.8C. 4-benzyl-6- f1 uor o- 8- pi perazi n-

-yl ml@g,g A’%n n)gg ff&ég(g%} g%rgﬂg éh}‘ldi}?%'éh%h%oxiﬁhta one

(nzdxfdch]@nde sty MS: Y M3-HDI' 1360 .amp r282-0y282889Cbenzo [ 1, 4]
ova|n 3-one hydrochloride 20 salt, Ms: (MHH)+ 342

h(i)or% Aéré)?) gdﬁuog’g o é]lﬂg{aﬁnbﬁglz%ﬂ{)beﬁ (H'l 35)85 one

‘benzo Xxazi one fort
lhpdlzocﬁlibhd? 48013 OVI+H) 376, mp = >300°C
4- (4-fluoro-benzyl)-8-piperazin-I-yl-4H benzo [ 1, 4]

0 Xaz '4 n%O '}%&?4\&%}32};&? 2" rﬁlfb%-%@plpgézﬁai Y1-aBtYRenkditt 1) 3'xa§4323 -one

hy@zbcblwlndp@albéﬁ&;éWPS) B7pemp = WU7Z-3124G benzo [ 1, 4]
oxazi n-3-one hydrochloride salt, Ms: (MtH)+ 358, np =

250 % 1iC OC% ep\nﬁ?-lﬁof/y?fiétg??S g@rﬁ?@qq’?ﬂz@ﬂgg&% 1 4]%Qazm 3-one

[hy rmploondazdhl\ﬁs (6
360, mp = >3000C.

4- (24t 3%%&&9%@{4 Ei Oﬂe&‘&‘ir?laylﬂ'l{lﬁ&%'[f‘zll\%xﬂln‘i’)'—'brkéenzo

erazin-1-yl benzo

HY)ip8?.ooh ok 5&2%1"@ MB:  (M+H) +

1, oxazi n ochl ori de sal
drochloride 38p . MSQ®Q+
4- (2-chl oro- benzyl ) - 6- fluoro 8- pi perazi n-1-yl - 4H benzo

[ 71 ﬂl(3°Nﬁ?d Be&ég@plpg%gfxpﬁ}l-qmlg&xﬁﬁ' 4) oxd¥iti-3{MEHiytirochloride

4ﬂ(ﬂm§hﬁﬂﬁbDBéﬁ%yl) 6- f 1 uor o- 8- pi perazi n- 1-yl - 4H benzo
[ 1,4] oxazin-3-one hydrochloride salt, Ms: (M+H)+

376, 40B -Km%?(;'-bgn ﬁl_'j?ﬁ ff&erazm 1-yl-4H-benzo[1,4Joxazin-3-one, hydrochloride
6-fl uoro-4-na al en-2-yl net' hyl - 8- pi perazin-1-yl-4Hb

spls-oMS: ﬂﬂdfﬂogﬁ%ln 3-one 10 hydrochloride salt, M
(MrH) + 392, np = 255.8-256.1C. 4- (3 - Methoxy- benzyl)

- 8- pl3pﬁt@%m plgeraylln {lgfiosraﬁ droﬁaeﬂiommﬂn?xr lsthyl)-

ydroc | oride sal %
{l@q\ﬁrﬂ?:é‘é’é’éﬁwrl)ieﬁlb M +H~) 13‘% 4H benzo[ 1, 4] oxazi

-3-one, hydrochl oride
4-(3-Oxo-8-piperazin-1-yl-2,3-dihydro-benzo[1,4]oxazin-4-ylmethyl)-

benzonitrile, hydrochloride salt. MS: (M+H)" 349.

N-[3-(3-Oxo-8-piperazin-1-yl-2,3-dihydro-benzo[1,4] oxazin-4-ylmethyl)-
phenyl]-methanesulfonamide, hydrochloride salt. MS: (M+H)" 417.

[3-(3-Oxo-8-piperazin-1-yl-2,3-dihydro-benzo[1,4]oxazin-4-ylmethyl)-phenyl]-
urea, hydrochloride salt. MS: (M+H)" 382.

4-(3-chloro-benzyl)-6-fluoro-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one,
hydrochloride salt. mp = 260.2-263.1°C.



salt. Ms: (MrH)+ 369. 15
4- ( 3- Am no- benzyl) - 8- pi perazi n-1-yl - 4H benzo[ 1, 4] oxazi

wo2@400692 hydr ochl ori de salt. Ms: (M-H) + 339. PCT/EP2003/012278
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3- (3- Oxo- 8- pi perazin-1-yl -2, 3- d hydro-benzo [ 1, 4]
oxazin 4-yl met hyl ) - benzonltrflé hydr ochl ori de salt.

4- ( 3. %'ﬁ% éhe 353 P %r?c%du_{e,)hut ;ng lﬁrr%lln tB%l r@md nejin ﬁep 3 instead of
ohamylrbrémydars{Rnydr;tzﬁd -Yenpmidih £4i- ylmetl'lyjl-eﬁ-bbdfﬂzo{l d]a)xazm 3-one,

sal {.. sl 349. Ny { +

3-%%9%1%6 S%F pw gﬁﬁpﬁgeil: );\flgél\%}éﬁ h?éir 0o-benzo [ 1, 4]

oxazi n-4-yl met hyl ) - phenyl ] - met hanesul f onam de,

hy dr odbihg thedbosapriocedvite, b(ulk/IWH}l-ﬂ Brb?noe{hyl benzene in step 3 instead of

4].
SBén%yl%gm%qep hRE ﬁx) hil: e%w} ]8 plped?zellé dfe 4&-?00 %o(gﬁ 4idé(%lgl-?f'9ne’
I\ﬁzdr()&ﬁdﬁ)de 8B as fepared. MS: (M+H)" 338
4- (3-chl oro- benzyl ) -6-fl uoro- 8- pi perazi n-1-yl - 4H benzo

o0, 2OSRE B fone o S LR & FeBBlis s BRaGprtecteq piperasine

Usitho¢ pﬂ)tatltﬂdv.’e&pirmcthyﬂuplpgrabut affptded 4- Bﬂn@}’b&?éi Bydimethyl-
PG +

1¥1 erq%lflalzﬂ)) 4%-%89@%[1 E}S)%/(?zlalg ong, §?cpro¥}hlon|'1d %_]lth\ﬂ (IVE+H) 352.
1$1A']11adx,amrrg b&cmretecte&ﬁdsr dm’mltluﬂ-lpd}&rmhd inweep @px@pa:lfed d-Benzyl-8-
Né 3- 91mg_t¥1ﬂ ﬁlgebr%zr%r;é rl?ﬁ%f“ S%nzgﬂgﬁo a{zonc- g l%{eeh cg ggémgé%] salt. MS:
b(rMch)Ie3524 (1- Phenyl - et hyl) - 8- pi per aZ| n- 1 yl - 4H benzo
[ 1, 4] oxazi n-3-one, hydrochloride salt was prepared.

VS: . e

4r ep C'ﬂ%ﬁé%?lﬁtemé%g{ﬁgn}l{; p?%@e&%@ﬁrﬁflgﬂol %teéri 3 E) &ide 6-
phrotrec4d dDeﬁZCSEId‘l]miin-panmrsw 3 ¢heefblowihgdompounds were prepared:
4- Benzyl - 8- (3, 5-di net hyl -

A 180 g

udvirH) b4 pr ot ect ed 3, 3-di net hyl - pi perazine in step 4
provi ded 4- Benzyl

O ST S R

u@ltnMSZGMM{ho3@- br ono- 4- met hoxyphenol in step 2 to

provi de 6- brono-4H benzo [ 1,4] oxazin-3-one in step

3, the follow ng conpounds meg;arpgggared 15

4- Benzyl - 6- pi per azi n- 1 yl - 4H-Denzo[ 1, 4] oxazi n- 3- one,
hydrochl ori de salt. (MH—I)+ 324. 4- (4-

Fl uor o- ﬁg@hﬂ@ﬂ_&é@etbﬂ -pipszrpzintl-edblobénzo[ Yl oxazin-3-one

oxazi n- 3-one, hydrochl ori de
O

N
o 0 NaBH(OAc)
a C)s
)
N O
To a solution of 4-Benzyl-6-methyl-8-piperazin-1-yl-4H-benzo[1,4]oxazin-3-one

(140mg, 0.42mmol) in CH,Cl; (5ml) from Example 1 was added formaldehyde (37 wt %
solution in water, 50pl, 0.67mmol) and NaBH(OAc);. The solution was stirred with a

N



salt, Ms: (MtH)+ 342. Exanmple 2 20
4- Benzyl - 6- net hyl - 8- (4- net hyl - pi perazi n-1-yl)-4H benzo

wazdgsdi7exazi n-3-one CN) " OCH2CI2 N O || NaBE(/€rm)B012278

10

15

I A\ O NO/ NO 10 1-0 - To a_solution

of 4- Benzyl - 6- net hyl - 8- pi per azi” R21- yl - 4H benzol[ 1, 4] oxaz

i n-3-qne. (140nmg, 0.42mmol).in,CH2C12, (5nml) from
EagRpliestirter 3t rogm éfamf%?%? foe R \qurs ad éhenevgaftgm?fl paiyepm CH2Cl,
Wad18l) .and Ghturfle S KAFIIO,; s8hdiohNaBItATSaquEbes 15 @dr tals @xtrabs with
stirred with a WD 2004/ 041792 PCT/ EP20_03/ 012278 -52 )
bRt (20< 38 mik Aftendryingoover MgSOndhe peganisrirazting was congprgrated in

VH%&@ L p%ﬁﬂ%ﬁ%ﬁ@@ﬂ%%ﬁ 7 é&@{lg) RIS B BEARE, A xazin-3-

@nt papdlio slit (14@HgOB2% ) MK (8 Hhi" B52. After dry| ng over
MySO4, the organic fraction was concentrated in vacuo

to gi 5

4- Be r%’rﬁilargf %E{);hrefi frémz%r ben%y}lS PlgerazelPaleI 4}1 bepgo[iﬁ_]%xazm -3-one
[Whas 4}brnaylr8a(@meﬂ1}¢weatalxydmlb%bﬁnzd[l 4] 0y 3- By MMVEM+H) "
NkH) + 352. Simlarly prepared from

l?— 'enzyl - 8- pi perazi n-1-yl -4H benzo[ 1, 4] oxazi n- 3- one

was

4-benzyl - 8- (4- et hyl - pi per azi Bxample $- 4H benzo[ 1, 4] oxaz

i n-3-one: M (I\/H-|—|)+ 338. Exanple 3 10

4- Benzyl -
oxazi n- 3-

this Exanple were carried out according to the
pr oc de sphtbakic precshirerdesaibgdén ehip Ermpls ere@rdpdoygccording to

%ﬁ%?{biﬁl‘k'g 8 Sc%rerr@rC ﬁﬁfreQ*RIQn@rRISSFeFAs Heﬁhe@ }1%89 2 \ 4o

at I on I zatl on X
Br Br
on § o
g Stpt1 Step 2
+
Br Alkylatlon Br Cyclization
R1 NH, R1 N~ "0
H
®
Br N

Step 3 /f:[of Step 4 o
—
Alkylation 5 Amination/
R N| O deprotection R’ N~ "0

SCHEME C

Step 1

2-Bromo-N-(3-bromo-2-hydroxy-phenyl)-2-methyl-propionamide




HCN) Br N Step 3\ 0 Step 4 CO Al kylation , I /
Am nation/ R N O deprotection RN O1-0 10 R o Rl

WOEOHENVE7R 15 Step 1 PCT/EP2003/012278

10

15

20

2- Brono- N- ( 3- br onp- 2- hydr oxy- phgnyl)-z- nmet hyl - pr opi ona
ni de WO 2004/ 041792 PCT/ EP2003/°812278 -53 Br Br Br
Br Step 1- OO_ O+ N Alkylation N Br Pyriéjine(l.Sml,

22.3mol ) was glided to aysol ution of

2- am no- 6- bro| enol 4. 1989 Stk Bmm

CH2C12 (200 het ng e a then
a solution oRNZ ,(lorm hyIAl Pony

(2.8mL, 22.6mmol) was added slowy. 5 The m xtur
stirred at the roomtenperature for an hour and was
poured into CH2Cl2.and water. The organic |ayer was

was hetrriginer 1vimle?2. 3ram|08dm addedbivcesolutione 2-aminge-hepraerphenol

|4q|9§|%mZQ lZ’ﬁjr?mol) in (ri‘rg CH Clz (200ml). The mlxture was cooled in ice and then a
y dr oxy-'phenyl ) -2-meth r opi ona
)

réplgion Qfﬁrb}’ﬁmﬁa%nlﬁé@d'mwlé@ﬂbspmlde éi gul, 22. 6&@?} Waiddded slowly.
r

8rH% r@&?u% 'wés gmg& 561>Odtle Mm?%ﬂ?&re{t}lfezfg#?rgﬁélzﬂxdﬁdﬁlvﬁ rp%uﬁrd into
ﬁ%z@n@d\wa(tsr— he ergapictgyer mglwmbeﬁ yithvpaters dried angt @mcemfaated in
DI\/IE—i?sg)f u?l?%%d\%ggﬂ&?@fﬁ@%%ﬁ% )L 'Ti(y (ﬁxggglmﬁme@ﬂppxtdﬁonamlde,
hiclrivas used divesthHaatepd- over ni ght  at 1500C t hen cool ed
and poured into a 15 m xture of water/ethyl acetate.
The qggppic fraction was washed with brine. After
dryi ng

8-Bromo-2,2-dimethyl-4H-benzo[1,4]oxazin-3-one

Br Br

o Step 2 0
0 _
N/U7<BF Cyclization f

N O

The 2-bromo-N-(3-bromo-2-hydroxy-phenyl)-2-methyl-propionamide of step 1
was dissolved in DMF (200 ml), and the DMF solution was added to K,COs; (6.3g,
45.58mmol). The mixture was heated overnight at 150°C, then cooled and poured into a
mixture of water/ethyl acetate. The organic fraction was washed with brine. After drying
over MgSQy, the organic fraction was concentrated in vacuo and resulting brown residue
was purified by flash chromatography to give 8-Bromo-2,2-dimethyl-4H-
benzo[1,4]oxazin-3-one as a white solid (84.6%). MS: (M-H)" 256.

Similarly prepared was 8-bromo-6-fluoro-2,2-dimethyl-4H-benzo[1,4] oxazin-3-
one: MS: (M-H) 272.

Step 3

4-Benzyl-8-bromo-2,2-dimethyl-4H-benzo[1,4] oxazin-3-one




10

15

over MgSO4, the organic fraction was concentrated in
vacuo and resulting brown residue was purified by

wo b@gl41obr omat ogr aphy to gi ve 8- Bronp- 2, 2- di mnep¢yEP20bB/012278
benzo[ 1, 4] oxazin-3-one as a E@;te solid (84.6%. ME:
(MH) - 256. Simlarly prepared We
8- br ono- 6-f l'uor 9- 2, 2- di net hyl - 4H benzo [E%'4]

oxazin-3- 20 ong® MS: (MH- 272. Step 3

4-Benzyl - 8-braq t hydtepid+ benzo Efjgiﬁ

oxazi n- 3-one 04/ 92@@??#5?2003/ -54 Br
Br O Step 3 ati MYRIY N O ;éio

N-benzyl ati on of 8-brond-2, 2-di met hyl - 4Hbenzo [ 1, 4]
oxazin-3-one in this step was carried out us
procedure of Step 3 of Exanple 1 as described 4
to afford 4-benzyl -8-brono- 2, 2-di net hyl - 4H benz®
1, 4] oxazi n-3-one. ME: (N%FD 347. 5 Step 4

4- Be 4 : L

oxaz?ﬁé{ %errlléylgi &EWE Qeai%%é'&ﬁxllﬂ-y Iben%E)L g@%ﬂgzﬂllﬁ-é&e in this

stepmes eutiedoutNisidg the procadurfhvé Stepi neftExampladassiepardgd ehove, to
t t

g@@fd‘!} E&EPP@-bﬁ{mé‘ 2@8&%(%;5@ A ¢ Bz é]dsidtagg %‘Aéée Ms: (M) 347.

out using the procedure of step 4 of Exanple 1 as

deschtepdd above to yield

4- Benzyl - 2, 2-di net hyl - 8- pi perazi n-1-yl -4H benzo |

1, 4] 4.%ﬁ§'1ﬁ-!§aﬂﬂ&h¥1wgf,§&%rpﬁ.iﬁiqﬂs drtzo 18088t Blone
proc anpre using the appropriate
substituted benzyl brom des, the fO||OMAng conpounds
were al so prepared: 15 (; j
azi

4- (4-Fl uor o- benzyl) -2, 2-di net hyl - 8- pi pe n-1-yl-4HDb
enzo[ 1, 4] oxazi nB3-one, hydrochloride sa MS:  (M+H)

370. Oj f Step 4
Amination/ I

N™ "0 deprotection N~ >0

O

The amination and subsequent deprotection of 4-benzyl-8-bromo-2,2-dimethyl-

4H-benzo[1,4]oxazin-3-one in this step was carried out using the procedure of step 4 of
Example 1 as described above to yield 4-Benzyl-2,2-dimethyl-8-piperazin-1-yl-4H-

benzo[1,4)oxazin-3-one, hydrochloride salt.

Using the procedure of Example 3 using the appropriate substituted benzyl

bromides, the following compounds were also prepared:

4-(4-Fluoro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[ 1,4] oxazin-3-one,
hydrochloride salt. MS: (M+H) 370.

4-(3-Fluoro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-on,
hydrochloride salt. MS: (M+H) 370.



4- (3- Fl uor o- benzyl ) -2, 2-di et hyl - 8- pi perazin-1-yl-4HDb
enzo [ 1,4]oxazin-3-on, hydrochloride salt. Ms: (M-H)

WREZ4/0¥¥02004/ 041792 PCT/ EP2003/ 012278 -55 PCT/EP2003/012278
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4- (3- Chl or o- benzyl) -2, 2-di et hyJ - 8- pi perazi n- |
-yl -4Hbenzo [ 1, 4] oxazin-3-one, hydrochloride salt.

38
a(ah %ﬁ%%oﬁt@m} Ldimedemprregng-petdhenall oy’ -one
?ﬁ%:lﬂ%%%eﬂdalstommmﬁibm hydrochl ori de salt. MS:

4- Be fl.uor a

Zo [Eixﬁ}&%rfa%nﬁ%%%gz glmendﬁ'tl %Bﬁrlagl?l dé léglgll C%Z 41}{#@2%)3 one,
Bydtochloride salt. MS: (M+H) 386.

4- (4- Chl or o- benzyl ) -6-fl uoro- 2, 2-di et hyl - 8- pi per azi n-

L yl ﬁg kl)%oé b 24 3 ‘&%(r%éhﬁiép&%&zﬂﬂ@[ﬂﬁ%%& ﬁ?4]8§alz§n-3-one,

[ di'bcldbﬁdélsalt?; MS:(dteHbEOz Y] ) - 2, 2- di et hyl - 8- pi per azi n-
1- yI 4H 10 benzo[ 1, 4] oxazi n-3-one, hydrochl oride salt.

6 FI %Xg '@lﬂorpgb%rﬁz&% e Oerﬂzzy mﬁeﬂiyl_c?-%geﬁz gypl per azi n-
henzof UdtoximmBedrie, h}'dmeblondesahnMS KIMd‘ﬂ‘b)C‘lﬂSOI‘I de salt.
M5: (M+H) 389. 6- Fl uoro-4-

4-f t -4H
éenzé“*‘? oo U ldrorbde ) 37 Ve A AP AEn L
bédebl] 1 @]8)9&12111—5 -one, hydrochlonde salt MS: (M+H) 389.

4- (3- Chl or o- benzyl ) - 6-f | uoro- 2, 2- di et hyl - 8- pi per azi n-

1 | > d

o ¢ oS R e %FQZZ' M A ope
bexpzloéhd:}mgaﬁn@rmmhﬁdmelﬂhy e pHo Mo )i+t % e in step 1
with (R - and (S)- 2-brono-propionyl brom de, vyielded

t he

- 4- Béﬁjé‘l‘?qwfﬁ%?ﬁgﬁ%olg&q?%ézré@’heﬂiﬂ iPRERE S 111, 41
bl h4 Rxarie;3-0ik, hyd.hoehlhnéer salfe M%I(M+HZB389( MtH) 338:

and (S)-4-Benzyl -2-nethyl - 8-pi perazi n-1-yl -4H benzo |

1,4]4 %aélh%358ﬁgé6 M&Boﬁ‘ﬁﬂﬁétﬂﬁ $plperazlyBi yi-MH) 338.

Si I I
beiobivbldsiaiothyhe, prapr b oS (MFHLS. 1 wi th (1.

br ono- cycl obutyl ) -acetyl brom de,

4- Begﬁ%i)ﬂf tﬁ ?o gﬁ'&egbﬁ“el 9@(%@&113% PJbP@rB@ZZ &eﬂinpr&ﬂ‘bn}@g}omide in

benz zin-3 -one I oride sal
pﬁeppa'ﬂéd(R)Ngld S\)h-m)brg@g PIERIGRT @rwdg, yielded the following compounds:
- Benzyl - 5- pi perazin-| -yl -1 H benzo[ 1, 3,41 oxat hi azi ne

2, 2- gl.kf)-?f-iHi:ﬁzy){@-g'@gﬁ-@%gg&iﬁgflﬁﬁg%o@ﬂa%}gzin-3-one,
hydrochloride salt. MS: (M+H) 338: and

(S)-4-Benzyl-2-methyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one,
hydrochloride salt. MS: (M+H) 338.

Similarly, but replacing 2-bromo-2-methyl-propionylbromide in step 1 with (1-
bromo-cyclobutyl)-acetyl bromide, 4-Benzyl-2,2-spiro-cyclobutan-8-piperazin-1-yl-4H-
benzo[1,4]oxazin-3-one, hydrochloride salt was prepared. MS: (M+H) 363.

Example 4

1-Benzvyl-5-piperazin-1-yl-1H-benzo[ 1,3,4] oxathiazine 2,2-dioxide




-56 The synthetic procedures described in this Exanple
were carried out according to the process shown in
w®elgowi7B2 4- 0 O Br Y OO ccOBn Step 1 N St epCREP2003/012278
nation N Step 3 NO 2 Coupling N Hydroge N CJ
Sulfonylatlon OBn oH N2 NHZ@NOOCI OO0YIf

Step_4 Step Cyclization [ Al kylation CNJ
Depr Eb@@mﬂéﬁmmr@eﬂur% described in thisxapgplevare cedsuesgerding to
Bhe proée¥s sbblvn in Scheme D.

4- ("2- benzyl oxy- 3-ni tro- phenyl ) - pi perazi ne-1-car boxylic
acid tert-butyl ester Br 9 NO+ Y Pd2(DBA)3 / \

NaG:Bu N NO2 Bi nap !
O
Br
@OBH Step 1 [ ] Step 2 N Step 3
———————
NO, COUP""Q Hydrogenatlon E ] Sulfonylation
CE .

_(;)_O _i_o [”] o

[ j Step 5 OW
Deprotection 'S =0

N

C[ ) i

=0

.8=

C[ 0 "y ©/

Step 4
N =

Cyclization / Alkylation

O

SCHEME D

5 Step 1

4-(2-benzvloxy-3-nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

f;::7 ——i—_ o
+, Y

opm . (] @
NO2 [] Binap

Toluene

No2

To a dry roundbottom flask was added 2-benzyloxy-1-bromo-3-nitro-benzene
(9.24 g., 30 mmol), piperazine-1-carboxylic acid tert-butyl ester (6.15 g., 33 mmol),
10  tris(dibenzylideneacetone)dipalladium(0) (1.09 g., 1.2 mmol), and rac-2,2’-
bis(diphenylphosphino)-1,1’-binaphthyl (1.86 g., 3 mmol). The flask was purged with
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CN Toluene 0 NO2 To a dry roundbottom fl ask was
added 2-benzyl oxy- 1-brono-3-nitro-benzene (9.24 g., 30

wornmk)417pi per azi ne-1 - carboxylic acid tert-but yPCEEP®N3/012278

(6.15 g., 33 nmmol), 10 e
tris(dibenzylideneacetone)dipanadiun(O) (1.09 g., 1.2

ct h c?]lax%(; V\P] hztsﬁuleﬁ% 60, mf,) arbd warr%etdﬁo 90° Cifoé é .5 hourg The reaction
n’motlu)e wﬂ'dﬁte&échﬁkom@scebta; gmﬂthmcelhe V@ @@@md @\41117@2) mL ethyl acetate.

/ 003/0122
?géﬁ.ﬁ%% gﬁsdco\]%?rgﬁ%ec} 15n7vg81|€t a%n%qgn rqosgﬁl?ig ggsgdd? J; rptu?lﬁ;ég Bﬁ flash
pheomategraplsy (B0% ters66o éthylmaghteaa hexapges)ao grovide 8% mp.eof 4-(2-

S shed.. wi t.h 100 .n et C o
R U SR eEnie e e BB R, S e PR el red o %)
Wels- i $24ed by flash chromat ography (30%to 50%
ethyl acetate in hexanes) to provide 870 mg. of 4-(2 5
benzg Q%Y - 3-ni tro-phenyl) - pi perazi ne-|-carboxylic acid
terts | ester as a red oil (9% . (MH)+ = 324.

acid fertrbutyluester’ N N CN + H2 Et OH N ccOén COH
NO2 | / NH2 10 To a flask containing 10 ng. of
pl ati num di sper{lsed on charcoal (5% was adde{ 4-

(2- benzyl oxy- 3-Ini tro- phenyl ) - pi per azi ne-| - xylic
acid tert- butyp Per (680 ng., 1.65 nmmol) @n
et hanol (5 nli). e systen1mas purged wi th hydfogen by

The resul ting nsion was stirré@d/@t roo
tenperature for urs.andH;heﬁ“T75§§T€d th

celite. The celitle wggyrinsed with 15 nL ethyl
acetate, and t gani ¢ sol utions were conbi
concentrated i to gi ve 280 ng. of

4- ( 3-am no- 2- hydroxy- ﬁhenyl)-piperazine-l-car YINHG
acid tert-butyl ester as a brown foam (58% . (MrH)+ =

294. Step 3 4- (3 -Chloronet hanesu
f onyTari corttgigingd0-mpgenf plafinupi dispessei pa-chprcoal (5%) was added 4-

[ f—%re}'?%(lyi-ﬁmtro-phenyl)—pxperazme-l—carboxyhc acid tert-butyl ester (680 mg., 1.65
mmol) and ethanol (5 mL). The system was purged with hydrogen by alternating

al ternating ap igtlon of vacuum and hydroge zis.
Sp

application of vacuum and hydrogen gas. The resulting suspension was stirred at room
temperature for 2 hours and then filtered through celite. The celite was rinsed with 45
mL ethyl acetate, and the organic solutions were combined and concentrated in vacuo to
give 280 mg. of 4-(3-amino-2-hydroxy-phenyl)-piperazine-1-carboxylic acid tert-butyl
ester as a brown foam (58%). (M+H)" = 294.

Step 3

4-(3-Chloromethanesulfonylamino-2-hydroxy-phenyl)-piperazine-1-carboxylic

acid tert-butyl ester




10

15

20 acid tert-butyl ester WO 2004/041792
PCT/ EP2003/ 012278 -58 4 OYOor 0 CNJ C THF,

w@yoddirtez2 CN) N N + O=S=O CH ~CI OH O C  NHPAWEP2003012278

N-S HOIn adry roundbotton1glask, 4-(3-am no
-2-hydroxy-pheny|)-piperazine:P-‘carboxyIic acid
tert-butyl ester (293 ng., 1 mmol) was dissolved in
dry THE (3 ) under nitrogen. Wile stirrijng,

chl or o- net haresul fonyl chloride (149 ny., ) was
5 added drop® over 10 m nutes and the solutjon was
stirred 30 mnytes. Pyridine (0.121 nL., 1.57mmol)
was t hen addﬁﬁ opwi se over 5 mnutes and th¥

sol ution was \stdrred for_ I8 houfH, pylties reacii aw

m xture was di futed witth ¥ ET20 and wash&gd wi t h

40 L of 10% adGuyedtis HO , Sbcnt wat er, and 50 OH
brine. The oﬂgaﬂ c fraction was dried over andg
concentrated Y vadyo. The residue is purifi N-8—/
flash 1o chromat ography (20%to 40% Et OAc in hexanQ§)
to give 190 ng of 4-(3-

Chl or orret hanesul f onyl am no- 2- hydr oxy- phenyl ) - pi perazin
e- 1- ¢ak dexydundbattdh flagl, U-(3bdthiyib-BRydroxpphanyl pplyeraziriet 1-

(45% .. (MH -= 404. Step 4 4- ) .

Eebakiisiacil hrtd i SR Gl Hehdissolvpdin gy THE (3 ml)
@ndbimidgér. SWhil} stidirp@l ciléroemdthad&ulfan ekloride (9 fig., 1 mmol) was
fq%ﬁ%i_ grlé% l' se %%refo rggl%tes(gn—&ftheosoll\lllt}dn gs%%?r’ed%%in%@s. y}gridine

(0.121 mL., 1.5 mmol) was then added dropwise over 5 minutes and the solution was

stirred for 18 hours. The reaction mixture was diluted with 40 mL Et,O and washed with
40 mL of 10% aqueous HCI, 50 mL water, and 50 mL brine. The organic fraction was
dried over MgSO4 and concentrated in vacuo. The residue is purified by flash
chromatography (20% to 40% EtOAc in hexanes) to give 190 mg of 4-(3-
Chloromethanesulfonylamino-2-hydroxy-phenyl)-piperazine-1-carboxylic acid tert-
butyl ester as an amber oil (45%). (M-H) = 404.

Step 4

4-(1-Benzyl-2,2-dioxo-2,3-dihvdro-1H-benzo[4,2,1 ] oxathiazin-5-yl)-piperazine-1-

carboxylic acid tert-butyl ester

i 5o
0 O
[N] 1. K,CO,, MeOH E ]
N 2. BnBr Oj
OH ’S:O
N0
9_/Cl o}
NR
|
H O




OH~0O OC NO 11 N-S_ / Il HO W 2004/041792
PCT/ EP2003/ 012278 -59 To a flask containing 7 nL

woredohanob2 was added 4- ( 3- PCT/EP2003/012278
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20

chl or onet hanesul f onyl am no- 2- hydr oxy- phenyl ) - pi perazi n
e-|l-carboxylic acid tert-butyl'%%ster (190 ngy., 0.471

ol ) 20, ROLasS UM carbonals (195, 14 mol) | The
susp ni trogen
ahtbramlethdadsul fonglagind-2-h Heq Atfirge-1-E@rblol d tert-butyl
reaéhﬁén n1§tu?g Il yggﬁggaz @i1%ﬂné0 082ﬁlcaCI ert-buty
ster fhiRme- GAGL mer tassig af engtgflSgng 1t r?lrrrﬁ%ﬂihe
%ﬁ@beﬁakﬁenm@eéﬂlﬁed \f@&watuohfsqdld@f nitfeh aﬁ&snnﬁ\reatw leBolfté Foom

4 hours. e reactlon nlxture S conﬂgptr

\fsraaeraaﬁa Adbe reacipn PHgUE g adde) begz §°xafad§§810§éaﬂ1 A7 mmol)

%hﬂ)ﬁotﬁﬁﬁhﬁéa@bonﬁb@(@ Qﬁgﬂt 0.9 BariEl3, a\hﬂi’(ﬂ@ﬁam&h«'&@tlﬁed at room
wat er and 50 br and the ethyl acetat

AERBGratTe fon s, TR din PReES FeRRéntralgd hacuo and the

F}Hfdlﬂ‘lﬂg?&uaé’ sdlidasdy &Jﬁbl@é@hﬂ&hﬁ RBtafeO THE ¥slufidh Wgs Whshed with 50 mL
3- di hydro-1H benzo[ 4, 2

g%é enz I- 2-di 1]
eiAn O FPFL?‘&I(‘%FSE‘? ethylrsetpteciasseRgYsdenaequg: The resulting residue
tv%{sg)upilﬁ@l by ﬁ§§l‘?dhr@1§ato§rdpﬂh§|% giREEP by JTil (1(BRW1-2,0 Midbot2,3-

dilgedygyiH- gﬁﬁ%@?dhwmm -Sr¥i-BisEs[ne; b earbolic AFidAeributyl ester as
/
%%1_1'@%9?19811 tnedl\/é)%mcts@?g ders00YO N(NN) N HCI 0 HCI

4-(1- Benzyl 2, 2-di oxo- 2, 3-di hydro- | Hbenzo [4,2,1 ]

oxat IeR2 n- 5-yl)-pi perazine- | - carboxylic acid

tert-butyl ester was dissolved in 1 nL nethanol and 1

L of) -Bdhz1-basdrasin-1-yl-1H-benzo[4,2,1]oxathiazine 2,2-dioxide hydrochloride

4-(1-Benzyl-2,2-dioxo-2,3-dihydro-1H-benzo[4,2,1]) oxathiazin-5-yl)-piperazine-1-
carboxylic acid tert-butyl ester was dissolved in 1 mL methanol and 1 mL of 2N ethanolic
HCl was added. The solution is heated at 100°C for 30 minutes, at which time was added
approximately. 2 mL Et,0. On cooling to room temperature, 30 mg of 1-benzyl-5-
piperazin-1-yl-1H-benzo(4,2,1] oxathiazine 2,2-dioxide hydrochloride precipitated as a
white solid (61%). (M+H)" = 360.

Example 5

Formulations



HC was added. The solution is heated at 100C for 30

m nutes, at which tinme was added approximtely. 2 nL
wER®d/041@m cooling to roomtenperature, 30 ng OPCT/EP2003/012278

1- benzyl -5 20

pi perazin-1-yl-1H benzo[ 4, 2, 1]'6'39&& hi azi ne 2, 2- di oxi de

hyd hl orid t at whi t 194 .

Py SR SELPL ) 1 Bl BRSPSl e o

RESIWRR2 ﬂ&:{bmdﬁﬂg’ 8‘ab}eﬁ 0'ARhia¢ imgoedirnit’oal " Aptieparmapowmnd af osed in the
[, i d h [

R I A

compound” as used in the Tables means one or nore of

t he Conpounds of For@GuaoditiorCimidrsl Adromisftoatiofy al
Adm ni strati on I ngredient % wt./w. Active

Ir nnnnn 70 L 0L

¥ UUIIUIIL 20—0%—taetose—F9—5% |vﬁagnc oSt L €
0.15% 5 ‘Tﬂgdﬁeﬂtgredl ents are mxed and d spense |nto
capsul es contai ning about 100 ng each} one capsul e
wqul d aepvoxigradienta total daily dosagel Conp®8%t i on
fgr Oral Admnistration Ingredient %w./wt. Active

| ngredi-ent—20-—0%—Maghrest-um-stearate—0r5%—5 5
0sscAPHEI9 ose sodi um 2. 0% Lactose 7p. 5% ' PUP
(pol yvinyl pyrrolidine) 1.0% 10 The ingyedients are

cqnmbl nevdlaghBsiugsteatdtat ed using a sol venf suct5%s

mgt hanol . The fornulation is then dripd and forned
| nto—tablets—{contalni-rg—about—20—rg—oef—actve
compound) W|th an appropriate tablet machi ne. WO
2004/ 041792 PCT/ EP2003/ 012278 -61 Conposition for

O al AihgredienBtar@mixed and dispensed into capsules containing about 100 mg

Q

each; one capsule would approximate a total daily dosage.

Composition 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%
10 The ingredients are combined and granulated using a solvent such as methanol.

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

compound) with an appropriate tablet machine.



I ngredi ent Amount Active conpound 1.0 g Fumaric acid

0.5 g Sodiumchloride 2.0 g Methyl paraben 0.15 g
we@pph17par aben 0. 05 g Granul ated sugar 25.5 PCT/EP2003/012278

Sorbitol (70% solution) 12.85 g6 Veegum K (Vander bi | t

Co.) 1.0 g Flavoring 0.035 ni IorlngSOSrTg

Distilled water g.s. ~to 100 TeAgred nts are
m xed to forma suspgﬂg%ggﬁ—?—‘g}—g—él—g' . SO At i on.
Parenteral Fornulation Ingredient %w./wt. Active
i Ngr ediegredien?5 g Sodi um Chl oride gs tp nakgmosat oni c
ter for injection 100 m 5 The activp ingredient is
d| SSC! \Vled IL a nart fa¥al r\f t ho watl-er F o lJ\l actl on-
SUf fi cPERYe ?ﬂi‘éﬂ‘?‘f“{‘{/ of sodiumchloride|is thd® a added
with stirring to make the sol ution WO pP004/041792
PCT/ EPEOS31i012d78 -62 isotonic. The splutiomgds made
up to weight with the renmai nder of the]jwater for
|I'\IQ!"LJI‘\I"\ filtarad fhrnnnh a02 mecrbh n‘gﬁ?y_ana
fill t er S%‘lil‘dnb%m?‘éﬁ"ed under sterile confitiond8
Syipposi tory Formul ation Ingredient %w./w. Active
i mgr edivedth 1§ag%enpol yethyl ene glycol 1 OO 7@_.150@
Pol yet hyl ene gl ycol 4000 24.5%5
Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

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

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 0.25¢g

Sodium Chloride gs to make isotonic

Water for injection 100 ml

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



The ingredients are nelted together and m xed on a
steam bath, and poured into nolds containing 2.5 g
wo edoalo4viei ght . Topi cal Formul ati on | ngredi ent BCYER2083/012278

Active conpound 0. 2-
oi |

5 Petrolatum 10 Methy

2 Span 60 2 Tween 60 2 M neral
anben 0. 15 Propyl

Wt Re qTie solis e h%'@%&?%&%@rﬂrs%z%%'@% walkgfor

A lectm‘n filered figbagh £0.
he ed to about 60C

GERHPPREY of water at
vigorous stirring t

wat er then added q.s.

For mul ati ons Sever al

b $nic@nGAMbaE dilter Aldepakagednrdensierile
with stirring. A sufficient
about 60C is then added wth

o enul sify the ingredients, and
algapbosi ornulbasal  Spr ay

aqueous suspensi ons containing

f rom-abott—0-025-0 5 pnrr\anf active- Con’pu ”u

pf epar ﬂgaﬁasal spray formul ations. |The f FﬁuWﬁtlons
optionally contain inactive ingredients such as, for
ekanpl gcti\miﬁ%&@i@ﬁﬂst alTitne cellulose, dodi um.o%

car boxynet hyl cel | ul ose, dextrose, and |the |ike.

H dded to—10 r*|| ust—nH Tho
nasal EW%YIFB‘?%WWE%?%S may be deli vdred Vit2% nasal
spray netered punp typically deliveriing about 50-100
N CT Ol PEREthylehe SIRdoMYbGY 1 ON per actuatifon. A4.53%pi cal
dpsing schedul e is 2-4 sprays every 4-/12 hours.

= nd bhindin cfn udids 15 . This

exanple illustrates in vitro radlollgand bi ndi ng

studi es of Conpound of Fornula I.

deternined. as foll ows

mejdhepriginingi2 38 wial WAgE by conpeti ng

The bi ndi ng

act i ik Yng2bdiGmE MR UAEEd abgdihir ant Avieed b® A stedim\Hath,@n
%Mpllcate determ nati ons o

Sured into

for binding

Topical Formulation

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




of [BHLSD in cell nmenbranes derived from HEK293 cel |l s
stably expressing reconbi nant 20 human 5- HT6

WO zmepi1o92 Al determ nati ons were nmade i n assEyT/befohxe12278
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containing 50 nmM Tris-HC1, 10 MySO4, 0.5 nM EDTA,

1 nM ascorbic acid, pH 7.4 at " 37°C, in a 250

mcroliter reaction volune. Assay tubes containing

[3H LSD (5 nM, conpeting |igand, and nmenbrane were

i ncubated in a shaking water bath for 60 mn. at 37 C,
filt alledtlerihgreBrakaexte@rvder sreploatbised(anderesmdte dbauit6h°C with

0.. 3% PEI sing a Packard 96 . wel L. cel r -
ey "ot T o R oL el aC kR toonBNERAER PSoys srrne
tSBnubHy thetingrediend, asl waelt thas tdded q.€ ebioitsd Opgr i nut e

usi ng Packard TopCount. D splacenent of [3H LSD from

the binding sites was q‘ﬁ‘&l&ﬂsf ir l?}{'nuflé.tfoih. ng
concentrati on-bi ndi ng da'm—t-g—éﬁﬁg—pﬁr?rm‘%- er logistic

equation: WD 2004/041792 PCT/ EP2003/ 012278 -64 )
bi ndiSengrat atpaesals suspBnuoms-coptedming from at@uHD 050 Sopgrtdng aetive

y I L1 : | . 2
R IR e
icsntaineinaaive éngredients sudifasy fad exAm)e molicpycogtadlimegcellulose, sodium
half. i el vy nding. of Dol

T P S A O P
Bdjmxt pihdThéeassl dpasyaformpalations mayp be ddivarpdivirea paseksprayrestered

of this Exanple. ¢ . _Formu . .
Bhare BB i CERRE oo Bl Roimutich béatftion. A
Reicat desitpdchedulafsiZ- hisprayseaeryels 12 bourshe  conpounds of

the invention are shown in Table 2. TABLE 2 Conpound

pKi

4- (2-fluoro-benzyl) - 8- pi per azixample/6 - 4H benzo[ 1, 4] oxaz

i n-3-one 9.04

[4- (12§f hildﬁéa(}fcﬁﬁﬂg%! %gﬁl(él-{sloggr 0- 8- pi perazi n- 1-yl - 4H benzo

4-Benzyl - 2, 2- di met hyl - 8- pi per azi n- 1;3/I -4H benzo[ 1, 4] ox
azi nThisgmemyleilustrates in vitro radioligand binding studies of Compound of

ESimdnBenzy! - 2- net hyl - 8- pi perazi n- 1-yl - 44 benzo[ 1, 4]
oxazl n-3-one 9.12 ~

4- (3-Chl oro-benzyl) -2, 2-di met hyl - 8- pi perazi n-1-yl| - 4H-

9. 12 Thpbinding actiyity obsqppaimls efthisiigvention in vitro was determined as

follows. Duplicate determinations of ligand affinity are made by competing for binding
of [’H]LSD in cell membranes derived from HEK293 cells stably expressing recombinant
human 5-HT6 receptor.

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

counts per minute using Packard TopCount.

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

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



Exanpl e 7 Cognition Enhancenent The
cogni ti on-enhanci ng properties of conmpounds of the

WO pwefosizon nay be in a nodel of animl cognit PONEP100®012278

10

15

obj ect recognition task nodel. 4-nonth-old male Wstar
15 rats (Charles River, The Ne$herlands) were used.
Conpounds were prepared da|Iy and di ssolved in

physi ol ogi cal sallne 3& eft ed atBrhiw -dasaoses.

Adni ni stration ¥ £ | ng}ﬂ;y(ﬂbﬁl bﬂaﬂ]ﬂsgtzcg

vol une 1 m/kg) 60 m nut es e Ti. Scopol am

hydr obromi de was injected 30 m nutes after conpound

WRERAHIIG the TN sl%@bl,a[hgirﬁff id thel cAriceHfatioves fcompsteing e4didikand and

rats and were test eri ters. - The.testin

i DB forsEBat GRet rEoLEe Tadans bk T S Gis T pding of

rRBoltah 8 THBEifi@hid Qi Yvind 4@ isek P BiffeFeRidt BetWRErEthe Bmax and the

g@;forned using a double blind protocol. Al rats
bparp@stessl once with each dose condition. The obj ect

recognition test was perfornmed as descri bed by

Ennacrisg théspnocéaﬂrédl‘dflﬂlﬁls EtampléS&npdnide of Edil@nﬂi I @kretteséd and
for ggrobrolo %é st udi es_ of nennrgiﬁ 1 f1

arlecie 3-HT 6 pRIGEOTAS) RePRRsentagye atfipiey Kalds foyfhe; o
thapBhSSTithd inveHtdnQRe idsvliggnbrescri bed with
reference to the specific enbodinents thereof, it
shoul d be understood by those %gtéged in the art that
vari ous changes nay be nade L ui val ents may be
substituted without departing fromthe true spirit
and[scope of the inventiQmpdundaddi tion, many pKi
nmod{ fi cations may be made to lo adapt a partlcu a

| ar
ny al o
A2 ~J

or of 453 Hiogp LeRAE @H’»frﬂ?rb‘ftrﬂwéﬂohff&e P lekem B qreand] 008

scope of the present invention. such npdlflcatlons
ar e| ynbemedre-befzylL6- Bubiy-B8- gi aﬁmpﬂ -431-bema [ G oixaEn- | 9.17
appended hereto. WO 2004/ 041792 PCT/ EP2003/ 012278 {66
C ai A®°P€1. A conpound of the fornula: RO 1 N
(RBR O 2< /(CRSR6)q X
4-Benzyl-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one | 9.13

(S)-4-Benzyl-2-methyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one | 9.12

4-(3-Chloro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H- 9.12

benzo[1,4]oxazin-3-one

Example 7

Cognition Enhancement

The cognition-enhancing properties of compounds of the invention may bein a
model of animal cognition: the object recognition task model. 4-month-old male Wistar
rats (Charles River, The Netherlands) were used. Compounds were prepared daily and
dissolved in physiological saline and tested at three doses. Administration was always
given i.p. (injection volume 1 ml/kg) 60 minutes before T1. Scopolamine hydrobromide
was injected 30 minutes after compound injection. Two equal testing groups were made

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



O Ra /nRB (R1) p O R2i Z1 or a pharmaceutically
acceptable salt or prodrug thereof, 5 wherein: Yis C

worowdo4rmis 1 when Yis Cand mis 2 when Y i SPSI/EPI03/612278
1 or 2; pisfromOto3; 10 gis froml to 3; Zis
-(CRaRb) S or -SM2-, where eachi @ Ra and kb is

dependent | hydrogen.or al kyl; risfromOtao2;.. X..
RGeREd acdmbi TRt BSOS Bt Iy PEDE aRyple Dind protocol
hall fad Watle tréael @nhe@iith leactod dse xynditiy@NThe obj&ftBdgition test was

R oeeias Oigiibed WA AGrrRh » QPR |51 oAb B gt g test fo

haeikestgelagieal seldistl of memhSryin Pt t10BehaMard A, 8B4HaA9 Brain Res. 31, 47-
PCT/ EPZOSB/ 012278 -67 is optionally substituted

3 aff9yl or optionally substituted heteroaryl; each of R3
and R4 is independently hydrogen or alkyl, or R3 and
R4 t ther with their shared,carbaon . form.a .
rcl ORATS e peich i Gty R e SPEO iR teerBhT @ theapecific
RénbddimeriS tizdaebfRY shuld bel @pésickenl by thvse sldehinahe attkdt,various
or one of SﬁzadRGto et her vgﬁtggoneo

R f. R7, .R8 and
FEBEY AP AR nEFAR HBEPIGRYY bepstiBiEmhvthauh deRrtias frgm the
Triedpiret shd sopePdofeid PR Einibf InGldditivnl mah sodifitations may be made to
10 adapt a particular situation, material, composition of matter, process, process step or
steps, to the objective spirit and scope of the present invention. All such modifications

are intended to be within the scope of the claims appended hereto.



10 YisCorS; mis 1 when Yis Cand mis 2 when Y is S
nis 1, pis fromO or 1; gis 2; 15 Zis -(CRaRb)r,

wobk@re4garh of Ra and Rb is i ndependently hydrBgERPIIN3/012278

10

15

alkyl; r is 1, Xis N R2is optionally substituted
aryl or optionally substituted fieteroaryl; 20 each of
R3 and R4 is independently h nogen or alkyl, or R3
and R4 together with their d carbon may forma
cycloal kyl ring of 3 to 6 nenbers; and each of R5,
R6, R., RBcempolrdd ofthe fdeydndent |y hydrogen or al kyl .
3. The conpound of claim2, wherein each of Ra and Rb
i s independently 25 hydrogen qr nmethyl; R2 is
optionally substituted phenyl, naphthyl or WO

2004/ 041792 PCT/EP2003/01227811 68 optionally
substituted pyridine; ﬁg AR i's

i ndependently hydrogen or my ) oquB and R4

toget her forma cycl obutyl ri 4. Thp*conpound of

claim3, wherein R2 is 2-halag Q ?ophenyl, 4-
hal ophenyl , napht hyl en- 2 anophényl ,
4- cyanophenyl, 3 5 nltrophén nyﬁgggenyl

3-nethoxypheny| 3- ur eaphenyl

3-
nethylsulfonylanino-phenyl or p¥%Lg£ne 4-yl . 5. The
conpound of claim1, wherein sa conpound 1i s of the

forrula 9 R\ RR5 RBN7R6 754 RB NROR3 R71,

Rc) ~0
(Re) or a pharmaceutically acceptable salt or prodrug thereof,

wherein:
YisCorS;
mis1whenYisCand mis2 whenYisS;
nislor?2;
p is from O to 3;
q is from 1 to 3;

Z is =(CR*R®),~ or -SO,-, where each of R® and R is independently
hydrogen or alkyl;

ris from 0 to 2;
XisCHorN;

each R is independently halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano,
~S(0)s-R¢, -C(=0)-NRR?, ~$0,-NRR?, -N(R)-C(=0)-R", or
—C(=0)-R", where each of R® and R? is independently hydrogen or alkyl;

s is from 0 to 2;
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al Ng\ R2, Zla or a pharmaceutically acceptable
salt or prodrug thereof, wherein Z, R, R2, R3, R4,

wdooRb4178%6, R7, R8, RO, n, and p are as defi neRlCT/AP2003/012278

claiml. 6. The conpound of cl g,'}m 1, wherein said
compound is of the formula 9°8 R\ RR5 R8 NRs 7 R5
R4 R$ 7 R3 " RI)P Np 1.R 2/ b .or a .
phar naceut Eé EI qpf/“’ﬁ@éﬁ?%ﬁ?%ﬂ?ﬁ’f lorg Puﬁ?%léfls Hém(tﬁ%p 3185‘“ oaryl;
wherein Z, R, R2, R3, R4, R5, R6, R7, R8, R9, n, and
p are as defchré®’ md Bf RiindependRtRYdr&éd 69 2lkyl, or R’ and R?

PCT/ EP2003/012278., -69 7. The .conpoupd of _cl ai 1
wherein safc’@e@(gﬁﬁ’ghﬁ]&mfs afﬁdqftaﬁl%or* ?ﬁﬁcfréna%(’ag‘g’l W%f3t°6
R RS R3 Rembers&bndrk4 \ ~ R3 (R)PI ~O NHS X Rb O

each of R, R%, R7, R® and R’ is independently hydrogen or alkyl, or one of
R®and R® together with one of R’, R® and R’ and the atoms therebetween

may form a ring of 5 to 7 members.

2. A compound of claim 1

wherein:
YisCorsS;
mis1whenYisCandmis2 whenYis S;
nisl;
pisfromOor 1;
qis2;

Z is —(CR®R®);, where each of R? and R® is independently hydrogen or
alkyl;

risl;
Xis N;
R? is optionally substituted aryl or optionally substituted heteroaryl;

each of R® and R* is independently hydrogen or alkyl, or R* and R*
together with their shared carbon may form a cycloalkyl ring of 3 to 6

members; and
each of R>, R®, R7, R® and R’ is independently hydrogen or alkyl.

3. The compound of claim 2, wherein each of R® and R® is independently

hydrogen or methyl; R is optionally substituted phenyl, naphthyl or



r (RIO)t Ra lal or a pharmaceutically acceptable salt

or prodrug thereof, wherein Rl, R3, R4, R5, R6, R,
weRB04R017% Rb n, r and p are as defined in cl apen/LP20a310i2278

whereint is fromO to 4; 5 and_each R10 i ndependently

iI's hydrogen, halo al kyl, al koi)§,8 ‘cyano, nitro, am no,

urea or ethanesul f onylam.no...8. Th oppgd. of . cl aj

1, wherein %% gloﬂ%oﬁ’ﬁggtﬂfﬂggdipémgfnet 7‘?‘5&1‘) ggg%fd;ﬂ Wdeﬁgnck%y
R6 R7 RS RgdRGgen BY mdthigh, iRR’BRd R Rigethen foxna H@lobuRl Ying.
Ra Ib | or a pharmaceutically acceptable salt or

N T %, W0 LT
wher ei n t ilaldphenylOndphtiylen-24yH 3 egetopRefyl] 4depeiptiemtl) 3
is hyd .. hal kyl. al koxy, it i NO,
S ureaor ot RARGRHTYbAyIaRP AT S A e B e PR
1 to 8, whenehylsWfinylandnpghadylios pgediaetded. f rom
4- benzyl - 6- et hyl - 8- pi perazi n-1-yl -4H benzo [ 1,41

oxazizn- 3-one; WO 2004/ 041792 PCT/.EP2Q03/012278 .-.70

o bertoyl - 6 AECHERY o B SRR TEELA] P G BRAYG 1 of T formula
oxazi n- 3- one;

4- (2-fl uoro-benzyl) - 6- mpthoxys8- pi perazin- 1

-yl -4H benzo [ 1, 4] oxazi §;3-/0R%;

4- (2-chl oro- benzyl ) - 6-
1-yl-4H benzo[ 1,4] ox
4- (3-chl or o- benzyl ) - 6-
-yl -4H benzo [ 1, 4] oxazi -
4-benzyl - 8- pi perazin- 1 R4 €NZz0 ééo’ 4]

oxazi n- 3-one; N

4- benzyl - 6-f | uor o- 8- pi perazi n-1-yl -|4HBenzo [ 1, 4]
oxazi n- 3- one; Rz/Z

Ia

or a pharmaceutically acceptable salt or prodrug thereof, wherein Z, Rl, R? R R3, R4,

10 R’ R, R’ R% R’ n, and p are as defined in claim 1.
6. The compound of claim 1, wherein said compound is of the formula
Rg\ R®

or a pharmaceutically acceptable salt or prodrug thereof, wherein Z, R', R%, R’ RY,

R’ , R6, R7, R8, R9, n, and p are as defined in claim 1.



4- (2-fluoro-benzyl)-8-pi perazin-1-yl-4H benzo [ 1, 4]
oxazi n- 3-one; 4-

W@ ZootowosDd- benzyl ) - 8- pi perazi n-1-yl - 4Hbenzo [PAT/RP2003/012278

10

oxazi n- 3- one;

4- (4-chl oro- benzyl) 8- plpera2|ﬁ91 yl - 4H benzo [ 1, 4]
oxazj n- 3- ogﬁ dis of the formul
4- (471 uor -Bé?f???‘i‘l%‘?ffﬂh&’arloWé“—%ﬁ“b&‘%&?‘ﬁpo“n is of the formula
1-yl -4H benzo [ 1, 4] oxazin-3-one; 4-
(2-fluoro-benzyl)-6-fl uoro-8- ﬁﬁpera2|n 1-yl -4H benzo [

1, 4] oxazi n- 3-one;

4- (2-chl or o- benzyl) - 6- f1 U N %era2|n- 1

-yl -4H-benzo [ 1,4] oxazR¥[3- on§R

4- (4-chl oro- benzyl) 6-fl - 8- Rrazin- 1
-yl -4Hbenzo [ 1, 4] oxazigi-3-NMneR 4
6- f | uor o- 4- napht hal en- 2-yl I-@-pﬁ%ﬁgazin-

-yl -4H benzo [ 1, 4] oiggin-p 1
(3-chl oro-benzyl)-6-fl i
[ 1,4] oxazin-3-one; 3 -
-yl -2, 3-di hydro-benzo [ 1, 4] 0X
-benzonitrile; 4- (3-fluoro<be a - pi perazin- 1

-yl -4H-benzo [ 1,4] oxdRI%)~3

4- benzyl - 2, 2- di net hyl - 8- pi perxazi n [ -yl - ﬁenzo[ 1, 4]
oxazin-3-one; (R) -4-benzyl-2-methyl - 8- pﬂﬁ razin-

-yl -4H benzo [ 1, 4] oxazin-3-one; 20

4- Bepzy ghﬁnwcélﬁ[caﬁ)* stceptably kalddt frodag thetkof Ivherein R', R*, R%, R, RS,
oxaz

4- (4! ER RS bBn 2yl 309 3 geefined.ip clpjm A prgbwbegeiny tipffrom 0 to 4

0Xazhfd Sachrre’ mdependently is hydrogen, halo alkyl, alkoxy, cyano, nitro, amino,

(S)-4-Benzyl plpera2|n | -yl -4H benzo[ 1, 4]
oxaz PHasr Sﬁ@“em&e P}r’]ﬁ)‘é‘f*‘%{’z i n-
-yl -4-pyridin-4-yl net hyl - 4FLbenzo [ 1,4] oxazin-3-one;

VO 20804/ 04TH8 20MEddiPe0da3 MmOl 2 éfein sald compound is of the formula
4- Benzyl - 6- met hyl - 8- (4- net hyl - piperazin-

1-yl)-4H benzo[ 1,4] oxazin-3-gne

4- Benzyl - 8- (4- net hyl - plpera2| - I-yI) 4H benzo [ 1, 4]
oxazi n- 3-one; 4-

(1-Pheny|-ethy|)-8-pipereg ;1i ﬂk#benzo [ 1,4]

oxazi n- 3- one; 8
4-(3-thhoxy-benzy|)-8-mg? -4H benzo[ 1, 4]
O_

8= Nrbé$ zi n- 1

oxazin-3-one; 5 4-(3-Ni t oenz 8Rb|£era2|n- 1
-yl -4H benzo [ 1, 4] oxazin-3<X
4- ( 3- Am no- benzyl) 8- RR"' al |-yI PLbenzo [ 1,4]

oxazi n- 3- one; P

3- (3- Oxo- 8- pi perazi n-1-yl - 2, -dlhrﬁpoenzo [ 1,4]
oxazi n-4-yl methyl)- benzonitr e, \

( 3- Ox0- 8- pi perazi n-1-yl ﬁ

oxazi n-4-yl met hyl) - |0(B &n ’) thanesulfonanide;

4- (4-Fl uoro- benzyl) -2, 2-di metyT - 8- pi per ggi n-

-yl -4H benzo [ 1, 4] oxazin-3-one;

4- (3- Fl uor o- benzyl ) -2, 2-di net hyl - 8- pi perazin- 1

- y|( QHa lpépfz@acFut]_cyaﬂ% agseptablg sait g%grodrt?g hereof, wheréin R', R%, R%, R®, RS,
[3-( W%RgR‘p'Rp‘ﬁr ?‘chf‘p ;réék défirkeddh RN Q; BED%Aedein! t &lfrom 0 to 4

oxazin-4-yl ng dy dp
and eac R indepen ently 1 hydrogen, halo alkyl, alkoxy, cyano, nitro, amino,

urea or ethanesulfonylamino.
9.  The compound of claim 1 to 8, wherein said compound is selected from:

4-benzyl-6-methyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;



urea; 15 4-(3-Chl oro-benzyl)
-2, 2-di net hyl - 8- pi perazin- 1-yl-4H benzo [ 1, 4]

wo@x@zion782 one; 4- Benzyl -8-(3, 5- dinethyl-pipernanmpﬂmyanzm

10

15

20

| -yl)-4H benzo [ 1, 4] oxazin-3- ﬂp
4-(4-Ch|oro benzyl ) - 2, 2- di net hyl™-8- pi per azi n-

-yl -4H: ben oxazin )

L RERE B b s BB A8 B opevin -oncs

1-yl - 4H—benzo [ .1, 4] oxazin-3-one;

4- ( 4-@(ﬂ-ﬁnorcbbcmyl))&ﬁxethomeepi@grﬁzid'rhgk—ﬁ;ﬂbeach{il AdoxazinA3-one;
[ -yl - 4H 20 benzo [ 1, 4] oxazin-3-o0ne;

6 Fl u ogc?’ b£+ %r@]npe?ﬂé(&lé P ei?azﬁlll {4l be%zgflpzﬁg}@gz '3-one;

enzo

6 Fluoro 4- (2-fluoro-benzyl)-2, 2 dlne h - pi per azi n-

1 - yl4-@Hchloembendyl)1g-ajethoaz8- pipgragimel-y zma¢>[(14411mm 3-one;
PCT/ EP2003/ 012278 -72 6-Fl uoro-4- (4-fluoro-b enzyl)

2. 2- Ml A8l BerRhiR A AAsT bl 1 Afdxa RO 1. 4]

oxazi n

4- (3- Chl or o- benzyl ) - 6-fl uoro- 2, 2- dlnethyl- i perazi n-
1- y| -4benzykhfinoro-g-piperagiazi- -H-4H hpzo|%,4]oxazin-3-one;
4- Benzyl - 8- (3, 3-di net hyl - pi perazin-1-yl)-4H benzo]

1, 4] QYARALBG3bEISE)-8-piperazin-1-yl-4H- benzo[l 4]oxazin-3-one;
1- Benzyl - 5- plpera2|n-l-yl-lFLbenzo[l ] oxat hi azi ne

2, 2-di oxi_ de; and
4! Berfy{A-flgote-benzy-& pipeessin burl-sHhepao Al pxazin-3-one;
1-yl -4H benzo [ 1, 4] oxazin-3-one. 10. A

phar @G@Ulﬁlbﬁﬂbemmpsl%iﬁek&[h ¢GTRAHL 5én26] 1) oRdzAn-8 aftepUS
anmount of the conpound of claim1 in adm xture wth a

phar maceuti ca tabl e carri 11. A .proce
for pr E‘hﬁe%{v%{yzgﬁ < fRerisamse oy ﬁov@zeﬁr#dswal 3-one;
said process conprising: contacting an N-aryl al kyl
benz ox gz laerebaizyl) ke flherors bipefazit-1-yl-dHFb dR30 [ 1(43b342ink 3-one;

NYW(OmMR2i Zi; wherein:
4-(2-chloro-benzyl)-6-fluoro-8-piperazin-1 -yl-4H-benzo|1,4]oxazin-3-one;
4-(4-chloro-benzyl)-6-fluoro-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;
6-fluoro-4-naphthalen-2-ylmethyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;
4-(3-chloro-benzyl)-6-fluoro-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;
3-(3-oxo0-8-piperazin-1-yl-2,3-dihydro-benzo| 1,4]oxazin-4-ylmethyl)-benzonitrile;
4-(3-fluoro-benzyl)-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;
4-benzyl-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;
(R)-4-benzyl-2-methyl-8-piperazin-1-yl-4H-benzo|1,4] oxazin-3-one;
4-Benzyl-6-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;
4-(4-Fluoro-benzyl)-6-piperazin-1-yl-4H-benzo|[1,4]oxazin-3-one;
(S)-4-Benzyl-2-methyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;

8-Piperazin-1-yl-4-pyridin-4-ylmethyl-4H-benzo|[1,4] oxazin-3-one;



10

15

20

15 Al is a leaving group; Z, Y, Rl, R3, R4, m n, and

p are as defined in claiml;, R2 is aryl or heteroary
wokiosh4i792 opti onal | y substituted by (R10), wheP@i/RP2003/012278

tisfromOto4; each RLO is independently hydrogen,

hal o, al kyl, al koxy, cyano, n'|f]r'o, 20 am no, urea or

et hanesul f | am po; Wi a_het.erocyclic co nd .of
the FORREI G HoB LD ArEri g P Bes PERBS O BET8 1B 1 4R gone
I N (RBRC2 (CRSR6)g N Hg; wherein: qgis froml

t 0 34-BenzylSa@hmethyRpipefitin- R¥])-428-banzb[R%3] ¢xmzin-3-one;

i ndependently hydrogen or alkyl, or one of 5 R5 and

R6 t pget Wi ene of .R7, R8: an for ring

of 5285 PHRhy D e Rl A B TR TR RE BN,

catal yst to produce the heterocyclyl-substituted N

ar y| &l(&yNethexyzberapl) rSepiperaainpbyhéH dfenzéld 4] oxazin-3-onR0 1

N (R3R7C)2< /(CR5R6)q x Ra\ 0- R3 (Rl)p ~I n* /

N-1\ &—%—'ﬁitt%—zﬁenzyl)—8-piperazin— 1-yl-4H-benzo[1,4]oxazin-3-one;
4-(3-Amino-benzyl)-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;

3-(3-Oxo-8-piperazin-1-yl-2,3-dihydro-benzo[1,4] oxazin-4-ylmethyl)-

benzonitrile;

N-[3-(3-Oxo-8-piperazin-1-yl-2,3-dihydro-benzo[1,4] oxazin-4-ylmethyl)-
phenyl]-methanesulfonamide;

4-(4-Fluoro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;
4-(3-Fluoro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;

[3-(3-Oxo-8-piperazin-1-yl-2,3-dihydro-benzo[ 1,4] oxazin-4-ylmethyl)-phenyl]-

urea;
4-(3-Chloro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin—3;one;
4-Benzyl-8-(3,5-dimethyl-piperazin-1-yl)-4H-benzo[1,4] oxazin-3-one;
4-(4-Chloro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;
4-Benzyl-6-fluoro-2,2-dimethyl-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one;

4-(4-Chloro-benzyl)-6-fluoro-2,2-dimethyl-8-piperazin-1-yl-4H-

benzo[1,4]oxazin-3-one;

6-Fluoro-4-(3-fluoro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-

benzo[1,4]oxazin-3-one;

6-Fluoro-4-(2-fluoro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-

benzo[1,4]oxazin-3-one;



10 12. The process of claim 11, said process

conprising: contacting an N-aryl al kyl benzoxazi none
we@bootloer7dDrnula A Ra p R3 (R1) :tn N b0 R2 Rea/Erzon$o12278

t he heterocyclic conpound of th; formula WO

2004/ 041792 PCT/ EP2003/ 012278 /%42 R9 $ NR6 R R- Rs

R8 R6 7

het er g’f@b‘] r914R§%J Eg‘frof S%azaflweéﬁmﬂiﬁp iBergxkivt-Ane

beﬁl@ﬂ]ﬂﬂ]ob{&ll@%dﬁte formula: 96 RR RR5 R8 NR6 RS
Rs RROR (R)px NRDbO R2Ralc 5 and R1,

as dsg < %ﬁ%cbrosthen?}qgl 6@‘1%082 2159 rheltﬁ%l %P%’&%g‘ E)fy?g‘ ait mar °

1Benzofiet jeikaviti3eodegavi ng groups A" is halo. 14. Use of

one or nore conpounds of any claim1l to 9 for the

rmnuf b %te {3 £ -dimethyl-piperazin-1-yl)-4H-benzo[1,4] oxazin-3-one;
1-Benzyl-5-piperazin-1-yl-1H-benzo[1,3,4] oxathiazine 2,2-dioxide; and

4-Benzyl-2,2-spiro-cyclobutan-8-piperazin-1-yl-4H-benzo[1,4] oxazin-3-one.

10. A pharmaceutical composition comprising an efficacious amount of the

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

10 11. A process for producing a substituted benzoxazinone compound, said

process comprising:

contacting an N-arylalkyl benzoxazinone of the formula

A1 o\ﬁf)R/R:’o
(R"); J "
~
'T'/ ~(0),
2/2
R i
wherein:
15 A, is a leaving group;

Z,Y,R, R>, R*, m, n, and p are as defined in claim 1;
R’ is aryl or heteroary which is optionally substituted by (R'),, wherein
tis from 0 to 4;

each R'? is independently hydrogen, halo, alkyl, alkoxy, cyano, nitro,

20 amino, urea or ethanesulfonylamino;

with a heterocyclic compound of the formula:



medi canent for the treatnent or prevention of a

central nervous system di sease state. 15. The use of
w@b@imird, wherein the di sease st ate i s sel ect pd/EPIN3/012278

psychoses, 10 schi zophreni a, i ¢ depressions,

neur ol ogi cal di sorders, nenDry isorders, attention

deficit disorder, Parkinson's digsease, anyotrophic

| ateral sclerosis, Alzheiner'sozlsease and

Hunti ngton's di sease. 16. Use one or nore conpound

of any claim1 to 9 for the npiubacty of a

medi canent for the treaﬂ%@%?) é%%%%hon of a

di sorder of the gastr0|ntest|naN tract. 15 17. The
i nvention as hereinbefore descrHbed. g

wherein:
qis from 1 to 3; and

each of R%, R%, R’, R® and R’ is independently hydrogen or alkyl, or one of
5 R® and R® together with one of R”, R® and R’ may form a ring of 5 to 7

members;

in the presence of a palladium catalyst to produce the heterocyclyl-substituted N-

arylalkyl benzoxaninone compound of the formula:

R9

R’R C)2< >(CR RY),

(R"); \%QIR

Nig *<0>

Rz/Z

10 12. The process of claim 11, said process comprising:

contacting an N-arylalkyl benzoxazinone of the formula
1
A 4
R
O RS
(R, "
N~ O

with the heterocyclic compound of the formula



WO 2004/041792 PCT/EP2003/012278
-74 -

R: N Ri
7
L
5
R N R
H h;

such that the heterocyclyl-substituted N-arylalkyl benzoxaninone compound is of the

formula:
E 4
w@( X
R2 T8
R Ic
5 and R, R% R R4, R, RE R, R® R°, R n, p, r and t are as described in claim 11.
13. The process of claim 11, wherein the leaving groups Alis halo.

14. Use of one or more compounds of any claim 1 to 9 for the manufacture of a

medicament for the treatment or prevention of a central nervous system disease state.

15. The use of claim 14, wherein the disease state is selected from psychoses,
10 schizophrenia, manic depressions, neurological disorders, memory disorders, attention
deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease

and Huntington’s disease.

16. Use of one or more compound of any claim 1 to 9 for the manufacture of a

medicament for the treatment or prevention of a disorder of the gastrointestinal tract.

15 17. The invention as hereinbefore described.



