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and met hods of preparation thgreof. 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-HTS, 5-HT6, and 5-HT7. Based on a high

| evel of 5-HT6 receptor nRNA in the brain, it has been
stated that the 5-HT6 receptor nay play a role in the
pat hol ogy and tSubstitnedi Beofzotentional ambUses Thesdofm

di sorders. In particular, 5-HT2-selective and 5-HT6
sel ective |igands have been identified as 10

pot eﬁi‘hisémreyltius eflatkes torsubbtituteddehrentinofie cenp@imls GNA associated

di sorders su as Parkipson's.dis

i BadeS, RYRReS Torkl ML AR BRTCUATR S e AP SPariion
fisyaiioses, epllepSy obsessi ve conpul sive di sorders,
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R Ayets Cighe fermast of et oRSisoen iah sopamogsdisease,
Hahtifyen® deasd. dnxieRptbp letm@ﬁ mandc d @Elﬁﬁcﬁzchd‘g&@epﬂepsy,
her,, 20 1994, 26 page 14Q3-14120, D Si bl ey et
sessw%pmp fyie dlise ere, lisop ersgg@_rg_gq Algheymer sg[héqa@q;]t

@hhﬁ{@nﬁﬁﬂé%ﬁﬁmghﬁﬁi ), 511«%9515014‘1&3, feeding 836k dBrs shch as anorexia,
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expected to be 6f use in the treatment of certain gastrointestinal (GI) disorders such as

functional bowel disorder. See for example, B.L. Roth et al,, J. Pharmacol. Exp. Ther., '
1994, 268, pages 1403-14120, D. R. Sibley et al., Mol. Pharmacol., 1993, 43, 320-327, A].
Sleight et al., Neurotransmission, 1995, 11, 1-5, and A. J. Sleight et al., Serotonin [D
Research Alert, 1997, 2(3), 115-8.

While many S—hydroxﬁryptamine 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.

In an aspect, there is provided (i) a compound of the formula:




R N (RBR < /(CR$R6), X Ra OR3 (R)P/ NWW(Om
R2 1 or a pharmaceutically acceptable salt or
wherein: YisCorS; S mis | when Yis Cand mis
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to 3; Zis -(CRaRb) or -SQO2-, :yMere each of Ra and Rb
i s independently 10 hydrogen or alkyl; r is fromO to
2; Xis CHor N each R is bndependently hal o,
al kyl , hal oal | cyl, heteroalkﬁi, al koxy, rcyano,

-S(0s R,-Q(=0)- NR Rd, soe MR Rd, - N(R ) - O(=0) - Rd, or

15 -C(=0-R, where d is |ndependently
hydr ogen or aIkyI; S |SC$?&nL0&ﬁg R2 is phenyl,

“napht hyl , phenant hryl, fl uoreny |nqehyl pentalenyl
azul enyi , oxydiphenyl, bi phe enedlphenyl
am nodi phenyl , diphenykﬁql 2 2a-

di phenyl sul fonyl, di phenyfi .
benzodi oxanyl , benzopuranyl ben dlo&éhyl
benzopyranyl, benzoxazi nyl, bengo%?2|nonyl

benzopi peri di nyl benzopiperaalny 1

nethylenedloxyphenyl ethylenedloxyphenyl
i i dazphydmacexaaly yceptablssalfer yl , t hi azol yl
i sot hi azol yl, _

[DLEOH)

‘benzopyrrolidinyl, benzonorpholinyl,

wherein:
YisCorS;
mis ] when Yis Cand mis 2 when Y is S
nislor;
pisfrom0to 3;
qis from 1 te 3;

7 is «(CR*R®),~ or =50, where f:achAof R? and RP is independently
hydrogen or alkyl;

ris fromQto 2;
Xis CH or N;

each R is independently halo, alkyl, haloalkyl, heteroalkyl, alkoxy, ¢yano,
~§(0)R, ~C(=0)-NRRY, 50, NRR, -N(R)-C(=0)-R", o1
—~C(=0)-R", where each of R* and RY is independently hydrogen or alkyl;

518 frorhO 1o 2;

R*is phenyl, naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
6xydiphﬁn}'ri, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,




oxadi azol yl', thiadiazolyl, pyrazinyl, thienyl,
benzot hi enyl, thiophenyl, furanyl, pyranyl, pyridyl,
pyrrolyl, pyrazolyl, pyrimdyl, quinolinyl,

i soqui nol i nyl, benzofuryl benzot hi ophenyl
benzot hi opyr anyl ben2|n1dé?olyl benzooxazol yl ,
benzooradiazolyl, benzot hi azol yl , benzot hi adi azol yl ,
benzopyranyl, indolyl, isoindolyl, t hazol ylI ,
triazinyl, quinoxalinyl, purinyl, quinazolinyl,
qui noli zinyl, naphthyridinyl, pteridinyi, carbazolyl,
azepi nyl, diazepinyl, or acridinyl, optionally
substltuted |ndependently with one to four

]-sulén:tys diphlesdiseptopflidenyl 2 dogddioeypyo bédepfuranyl,
ggoa b Ao iShit a8bioton, BUGEQKRlY ben Bbrdiny,
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of R5, and RO is independently hydrogen or
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where k is an integer from 0 to 5, '
where R is hydrogen, alkyl, phenyl or phenylalkyl,
where R’ and R” are independently hydrogen or alkyl,
where R and R™” are, independently of each other, hydrogen,
alkyl, cycloalkyl, cydoatkylalkyl, phenyl or phenylalkyl;

er;\ch of R and RYis indep:andently hydrogen or alkyl, or R®and R*
together with their shared carbon may form a cycloalkyl ring of 3to6

members; and
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Zis -(CArRb) , where each of R and Rb is

i ndependently hydrogen or alkyl; |; ris 15 Xis N, R2
S o(gtl onal Iy substituted aryl or optionally
WO TPt ed heteroaryl; each of R3 and RR | £CI/EP2003/012278

i ndependent |y hydrogen or alkyl, or R3 and R4
together with their shared carbon may form a

cycl %al %leaé'hddf%goﬁﬁ 37 %Be%grgg{%gﬁ?d% ﬁgd_rggg ?ﬁﬁbﬁa T onte of

( iii) TheRd @n@Bumgeﬂufer with)onewtiBf &1’ rnd &E iandfdldfatoandh@b between

is i ndepeg%?r}%ra{a regen - hﬁlem}ggg hyl; R2 is optionally

substi t ut eny Dna h or opti onal | y substituted
pyridine; each of R and R is independently hydrogen
or net hylhlswmnﬂndmbwlm@@gétehmelﬁrgwmda cycl obut yl
ring. WO 2004/041792 PCT/ EP2003/ 012278 -4 (iv) The

co u wherein R2 is 2-hal ophenyl,
3- Eg]ﬁﬁ I: %?lgﬂdwrga?l ophenyl, naphthyl en-2-yl,

3-Cyanopheny| 4- cyanophenyl, 3-nitrophenyl,

- ambemphenyl , 3- net hoxyphenyl, 3-ureaphenyl,

3-met hyl sul fonyl am no- phenyl or pyridine-4-yl. (v) The
conpound gé &IS)[ wherein said conpound is of the
formul a gRsNRRGRR4 75 RBNORRs 7

(RI)I O SA NO Rz
mls1WhenYlsCandm152whenY1sS

nisl;

pisfromOor 1;

qis2;

Z is < CR*R® ):, where each of R* and RPis independently hydrogen or
alkyl;

risl;

XisN;

R’ is optionally substituted aryl or optionally substituted heterogryl;

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®, R’, R® and R is independently hydrogen or alkyl.

(i) 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 hydro'gen or methyl, or R* and R*

together form a cyclobutyl ring.




5 la or a pharmaceutically acceptable salt or prodrua
thereof, wherein Z, Rl, R2, R3, R4, R5, R6, R, Rs,

h-oand p are as defined in (i). (vi) Thepepipsseizrs
wog 4f0?37?”mherei n said conpound is of the fornula 9 6 R

RRS RR 754 RR8NROR4R3 (RI)) PO R ZIDb

10 or a pharmaceutically acceptable salt or prodrug

(hireneafmpoiier & (fi)ZwhBtin B2 2-R3lopRényl, RbalopisnyRY;haBphenyl,
n

R9, . n, an are as defined.in (L).. 2004/ 041792 )
RO R0Y DERrPR e GRRPHED SHEORHTbr e or a3
MRS @b RerSRi300 60 N d-thethefulfdnelahahoipghanyl R0 pyfRdiNe-R6y18
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-+ pharmaceuti cal I,B/ acceptabl e salt. .or B%dr uuc'i t her eof
(Mfdiesomprand pE(), prhers saggompeend iggf iegompia gy, ¢
and p are as defined in (i), and whereint is fromO
to 4; and ' 9 B
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or a pharmaceutically acceptable salt or prodrug thereof, wherein Z, RLRL R RY
R®, R®, R7, R%, R, n, and p are as defined in (1).
(vi) The compound of (i), wherein said compound is of the formula
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10 or 2 pharmaceutically acceptable salt or prodrug thereof, wherein Z, rRYLRY R, RY,

R’ RS, R”, R, R’ n, and p are as defined in (3).




5 each R10 independently is hydrogen, hal o al kyl,
al koxy, cyano, nitro, am no, urea or

‘Voﬁhgﬁgfﬁglfonylanino (VIII) The conpound of @b%ﬁmamg&nrm
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aid conmpound is of the formula
R’} >Rs RS R RNRs R4\ GR3 (Rl)pt / N bOR
(R10) Ra Ibl or a pharmaceutically acceptable salt or
ﬁﬁfﬁt%ﬂ}k&aaqffmvwmr@maﬂm nndRé, ofRee fdRGula 10 R,
(R , RO , Ron, r and p areﬂgg defined in (i), and
whereint is fromO to 4; and each R10 i ndependently

i s hydrogen, halo alkyl, al cyano, nitro, am no,
urea of eth an esulfonyhﬁn1 |x) The conpound of
(i) to (viii), mhereln nd is selected from
WO 2004/ 041792 PCT/ EP20 227 R 6

4- benzyl - 6- net hyl - 8- plp |n- ry{ 4H benzo [ 1, 4]

oxazi n-3-one; 4-b

enzyl - 6- met hoxy- 8- plpera2|n |-y|(§ nzp [ 1,41
oxazi n- 3- one; R

4-(2-f1 uoro-benzyl) - RN
o[ 1,4] oxazin-3-o0ne;
4- (2-chl or o- benzyl ) - 6- net hoxy- 8.dqpeﬂag|n 1-y1- 4H benz
o[ 1, 4] oxazi n-3-one; 5
4- (3-chl oro- benzyl ) - 6- neth? pi per azi n-1-yl - 4H benz
o[ 1, 4] oxazi n-3-one; #RB%nzy
-yl -4H benzo [ 1, 4] oxazi n--3: gre;

4- benzyl - 6- fluoro - pi per azi n- 1- yI 4FLben%6[1 4] oxazin
- 3- one;

4- (% -f'ﬁn&%ﬁa&%azmy)ac&p%wam Brddrib tfbbbdTenE@Ein R 4R, RY R, RS,

oxa2|n-

4- (Rt Ru@?& Eénzylapdg a5t Hetehpedilny (_1» pod hEESHD & 1s[frq|gng]to 4; and
oxazj,n ﬁ*qggependenﬂy is hydrogen, halo alkyl, alkoxy, cyano, nitro, amino, urea or

ethanesulfonylamino.

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

o g3
N0

a
(R10), R
Ibl
or a pharmaceutically acceptable salt or prodrug thereof, wherein R, R’ RL RS, RS,
R, RERORY R®n, rand p are as defined in (i), and wherein tis from 0 to 4; and

each R' independently is hydrogen, halo alkyl, atkoxy, cyano, nitro, amino, urea or

ethanesulfonylamino.

(ix) The compound of (i) to (viii), wherein said compound is selected from:
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4- (4- cbloro benzyl) - 8- pi perazi n-1-yl -4H benzo[ 1, 4] oxaz
/g’ﬂ?I uor o- benzyl ) - 6-f | uor o- 8- pi per azi n-| -yIiCTszgg3r4%18278
[1 4] oxazi n- 3- one; -6-

4-(2-fluoro-benzyl)-6-fl uoro-8-pi perazi n-1-yl -4H benzo
[ 1, 4bexgztnndheih® piperazin-1-yl-4H-benzo{1,4]oxazin-3-one;
4- (2-chl oro-benzyl)-6-fl uoro- 8- pi perazi n-1-yl - 4H benzo

oxazin-3sone, _. : . ]

R R P e - BB M PR ¥ benzo
[1, 41oxazi n-3-one; 15
6- f4-(Dflootb-heypiyl) Halrerth&yy8-pipehayin- Bypilddreazo[is4 | bxazin-3-one;
-yl -4H benzo [ 1, 4] oxazi n-3-o0ne;
Ell (g 2 Igﬂﬂ% & bg e%@yé-)me(éﬁé)!yyé)—ﬁ&vegaz% PS5 3 Peno Ml éﬁzpr? BZfhe;
3- (3 oxo 8 pi perazin-1-yl -2, 3-di hydr o- benzo{l 4] oxazin
- 4-@/-I(?rmhlhytb—)aemﬁzﬁ}metthcbﬁye&-piperazin—l—yl—éH—benzo 1,4)oxazin-3-one;
4- (3-fl uoro-benzyl) - 8- pi per azi n- 1-y|-4FLbenzo [ 1,4]

0X
& DRE S e Y ST sL ALRER % benzof 1, 4] ox
azin-3-one; 20
(R)4—b€1!wh63ﬂu029+$epipydazi8=biylpf&ddth[lwaamben%o [ 1, 4]
oxa2|n 3-one; 4-B enzyl -6-piperazin-1 -yl-4H benzo |

2. ChRHRB LR pipgragins Lyb dbibepeo L lpgincd opgs 1 oo
I n- 3-one;

( S)4-44-Bepwoybergyhet-hiperaginpl -yl Atz anzo [yl oxbinb2one] 1, 4] ox
azin-3-one; WD 2004/041792 PCT/ EP2003/012278 -7 8-Pip
g;gg:(% o%-béﬂﬁ%[éﬁ—pﬂie?iz‘f‘ﬁ-!—]}@é?f—ﬁéﬂzbfllH{ BeAPs[ont; 41

4- Benzyl - 6 neth 8- (4- et hyl - pi perazin-|-yl)- 4H benzo
11, 4] 4-Orawi-hergy. ﬂ%ﬂuoro -8-piperazin-1-yl-4H-benzo[1,4]oxazin-3-one;
4- Benzyl 8- (4- nmet hyl - pi perazi n-1-yl)-4H benzo[ 1,41

[ - : A
,(%ﬁlﬁof?ziq—ﬁcx%ﬁ%;—%—ﬁ%or& 8p 81 grzal,zhn ~y1 4H lﬁz_ L]l,%fxazn-j 3-one;
oxa2|n 3-one; s
4- (%{Mhlhof)wbymb@nt’zﬂupr@mmzamlfﬂ ﬁbempﬂlbﬁmm{m—ﬁ o

oxazi n- 3-one;

4- (égi“'cmE,Po BenzZuld-nBoR)-RSkazinh -yl AbE DB 2Ok LAl B3R

4 (3- Ami no- benzyl ) - 8- pi per azi n-1-yl - 4H—benzo[1 4] oxazi
n- b-Hnero-4-apBthaen- %Vlmqb@ﬂ&zmenmwl-zl i denyald ¢l parizo}-one
1, 4] oxazi n-4-yl methyl)- benzonitrile; 10

N- [ézi %P%béﬁ%)ﬂ@ ﬁaaws :1311:yelraz%1 3- gﬂi* @Lgé&oheqagmn 4] e

zin eny -net an | f onam d

4- (4- Fl uoro- benzyl t hyl - 8- plpera2|n l-yl-4HDb
enzb{ X o4y SxplpEiezia- ﬁ]ez 3 d1hydro -benzo[1,4)oxazin-4- ylmethyl) -benzonitrile;

4- (3-Fl uor o- benzyl ) -2, 2-di net hyl - 8- pi perazin-1-yl-4HDb
Fg-zf—gﬂ—ﬂﬂbﬁgﬁgﬂz?l’)% Bﬁ%razm l-yl 4H-benzo|1,4]oxazin-3-one;

Oxo- 8- pi pérazi n-1-yl <2, 3-di hydr6- benzo[ 1, 4]oxam

n-4-%lnethylg phenyl]- 15 ur ea:
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-benZzo{1,4] oxazin-3-one;

(S)—4—Ben2}fl;2-me_thyi—8—piperazin—1—Y1—4H-benzo[1,4] oxazin-3-one;
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4- ( 3- Chl or o- benzyl ) - 2, 2-di et hyl - 8- pi perazin-1-yl-4HDb
enzo [ 1,4] oxazin-3-one;

WoAio §aYd,- 8- (3, 5-di met hyl - pi perazi n-1-yl) - 4H BeRg8,dosn12278
oxazi n- 3-one;

4 (4 Chl or o- benzyl) - 2, 2- dlnethyL 8- pi perazin-1-yl-4Hb
enzo [ 1,4] oxazin-3-one;

4- Beh2§ferdiad- Ilwblfi@yﬁdﬂhdwﬁmtmyll-&ﬂ}-bpnm t.Akixazib-3HondH- ben
zo [ 1,4] oxazin-3-one;

4- (4 %h 848 Hng[F}fyg 1 meﬂ!l}l»f% eram 2 QTR e 8710 BELAZ S Bne;

1-yl= oxXazin-

6- Fl uor o- 4- (3-f1l uoro- benzyl)-2,2 di met hyl - 8- pi per azi n-
1- y| 4-Bekzyb& (2 ahdthiill piperazin- Bylpwéi-benzol1,4]oxazin-3-one;

6- Fl uor o- 4- (2-f 1 uoro- benzyl ) -2, 2-di met hyl - 8- pi per azi n-

ot EbBn RIS Re Pt R B s AR AR SR R B

-2, 2-di net hyl - 8;mperam|% |-yl -4H
benz@[(i—lv&itbocaiamzﬁ)@fpepermn 1-yi-4¢H-benzo{1,4] oxaziri-3-one;
4- (3- Chl oro- benzyl ) -6-fl uoro-2, 2-di net hyl - 8- pi perazi n-

- by N R A oL AP0 o 1

oxazi n- 3-one;

1- Behﬁwﬂﬁnmbpem)zsmpﬁrmn N - Enbasiza[ 13t | a¥apiaBtingz i ne
2, 2-di oxi de; and

4- Bepﬁy e sZF ﬁ@%&& i?A{;Pb %eﬂiog éh!ﬁnpenz

. oxaz Tn ot her as the e are
hmmmmm@w (x) A pharnaceutlcal conp03|t|on conpnsng an
etti caci ous amount of the conpound of (i) in

adm t B X -
o G L R AR TS LS E ARl a5
penriixazhaomefoempdend, said process conprising:
contacting an N-arylal kyl benzoxazi none of the formula

A R4 '\34 FYuorﬁbQ%i)PZ y Id1methj>lYé giperazﬁzl %’1 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-Ox0-8-piperazin-1-yi-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-dimethyi-8-piperazin-1-yl-4H-benzo{1,4]oxazin-3-one;

4—(4—Chloro—5enzy1) -6-fluoro-2,2-dimethyl-8-piperazin-1-yl-4H-

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

6—Pluoro—4—(3-ﬂuoro-benzy1)—Z,Z-dimeth',.fl—S—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;




wherein: 15 A is a leaving group; Z, Y, R, R3, R4,
m n, andpare as defined in (i); RL is phenyl,
apht h phenanthrjd, fluorenyl, indenyl, pentalenyl,
WO @QUPdéﬁgq oaydi phenyl, bi phenyl, nethyl enedPphd&ERy903/012278
am nodi phenyl , di phenyl sul fxc_iyélv, di phenyl sul f ony4,
di phenyl i sopropylidenyl, benzodi oxanyl, benzofuranyl,

benz |yl _any 40

be%z%gafz)ﬂ?(% (8 quopgg)%{z? r)’grilh]ﬁ]e%fizg%%é}agenzgpl per azi nyl
behzal 2 dpyrariol- 31dmnyl benzormr phol i nyl ,

nethylenedloxyphenyl - 8a- ethylenedioxyphenyl

| miReeb o iAo ol soa i A e

benhléﬁ&ﬁﬁmbehzmmhlenyl t hi ophenyl, furanyl, pyranyl
: pyridyl, pyrrolyl, pyrazolyl pyrinidyl gtIinoIinyI
I
s SR R AR 0 ORI one
benzooxadi azol yl , benzot hi azol yl , benzothladlazolyl
beAzRpyyabpiperazintdyil H-besai] hadl]gxathierina 28+ dibxide; and
triazinyl, quinoxalinyl purinyl, quinazolinyl,

Quigngl gl ] sgm%a%p&%' SR aricd %ﬂ 49*{ Bl f%@@ﬁ&'ﬂém

azepi nyl or° acridi
'suBS‘?thQr@ﬂ@dtSbberé mmﬂwdmﬁer ein t| sf rom Ot 04 each R10

(x5 phewtejrentdeh LOmDOYUIOEERPTIAg 07 CHIRSIDYS mmf heycempound

wWth a
of HZ%I{e?%%yc St e 3Ee Qﬁ,ﬂg%g#&gp&&%r VO 2004/ 041792
_ PCT/ | ; P20031012278 -9 RO (RBR7C) 2\ /(CRSRSg H o
10 (xiVAegrrefass for producing a substituted benzoxazinone compound, said process

-comprising:

contacting an N-arylalkyl benzoxazinone of the formula

AT
s O

2/
R .
I
wherein:
15 Ajisa IeanG group;

Z, Y, RL R R m, n, and p are as defined in (i); €

R is phenyl, naphthyl phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
 oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
- diphenylsuifonyl, diphenylisopropylidenyl, benzodioxanyl, benzofuranyl,
benzodioxylyl, benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperidinyl,
benzopiperazinyl, benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl,




gis from1l to 3; and each of R5, R6, R, R8 and R9 is
i ndependent 'y hydrogen or allq 1, or one of 5 R5 and
R6 together with one of R7, R8 and RO may forma ring
of 5to 7 nenbers; in the presence of a palladium
catalyst to produce t he héﬁerocyclyl substituted N
arylallryl benzoxani none conpound of the fornula: R9
N (RR7TOQ2\ /(CRSR6)g X R4 OR3\' n (R)PR2iZI.
‘I n some exanpl e enbodi ments, there are provided: 10
(xii) The process of (xi) sai d process conpri sing:

fki}%&én\ O:qgﬁ {% oxRRN G¥EE mmélyl; hethiazolyl) a

\M
hem@waiitbméaﬁgmwﬁ Pt ws‘” st fgzr
PCHHERFD OB, 2371y, pyeazBlyl, BRiMid quioiaylRisoquinolinyl, benzoﬁiryl
- benzothiophenyl, benzothiopyranyl, benzinidazolyl, benzooxazolyl,

benzooxadiazolyl, bexnzothiazolyl, benzothiadiazolyl, benzopyranyl, indolyl,

isoindolyl, triazolyl, triazinyl, quinoxalinyl, purinyl, quinazolinyl, quinolizinyl,

naphthyridinyl, pteridinyl, carbazolyl, azepinyl, diazepinyl, or acridinyl
optionally substituted by (R'®),, wherein

tisfromOto4;

each R!® is independently hydrogen, halo, 2lkyl, alkoxy, cyano, nitro, amino, urea -
or ethanesulfonylamino;

with 2 heterocydic compound of the formula:




R7 N\R$ H h; such that the heterocyclyl-substituted
N-aryIaIIyI benzoxani none conpound is of the fornula:
RRRRE 8NR R6 7RS R4 RBR~-NpR3 R)P:tn
WOW%““F@ RRr lc 5and R, R, R3, R5 R6, RCI/RB2005012278
R10, n, p, r and t are as desgribed in (xi). (xiii)
The process of (xi), wherein the leaving groups Al is
hal o. I n anot her aspect, there s provided: (xiv) Use
of one or nore conpounds of aﬁ& (i) to (ix) for the
manufacture of a nedi canent ﬁ@r the treatnent or
“prevention of a centr B di sease state.
I n anot her exanpl e enggdgﬁéh ;ﬁéﬁ‘ s provided: (Xxv)
The use of (xiv), wherein theNisease state is
sel ected from psychoses, schlf%phrenla(y 1o manic
depr essi ons, neurol ogi cal disorders,. nennry di sorders,
attenti.on deficit disorder, Par ki nson' s di sease,
Y9phic lateral sclerosis, Alzheiner's disease and
Hunting ton's disease. Disclosed herein are nethods

pr: prepad istehm ¢eeBamidt i ons conprising, and nethods
for using the aforenenti oned conpounds The net hods

dlsclosed C g e, n an er
aspect, ﬁ ﬁ %ﬁﬁgdﬁ&@gﬁfﬁﬁ eB?é “ﬂ¥P§$ﬁ5§?8T§£3 or one of
s nethods fmarmrlénagdﬂi\gm@lm@f ol E)Sfﬁd?l‘fﬁfﬁﬁjr firith ridnef 5 to 7

members;

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

arylalkyl benzoxaninone compound of the formula:

R9

87 N\, 56
(RRC)Z\X /(CRR)

R’
RM; \(]é/
\(0)

Rz/Z

] In somerexample embodiments, there are provided:
10 (xii) The process of (x1}, said process comprising:

- contacting an N-arylalkyl benzoxazinone of the formula

A‘l

O R3

with the heterocyclic compound of the formula
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met hods for using the aforenenti oned conpounds. The
met hods di scl osed conprise, in one enbodinent, (a)

wo 084364, ng an N-arylallryl benzoxazi none of tlgpgrioesiizars
R4

formula WO 2004/ 041792 PCT/ EP2003/ 012278 -11 A

OR3 (PI)O OXNDb R Ra (RI)1 wherein: Al is a

| eaving group, nis | or 2; 5 pisfromOto 3; r is
fromO to 2; t|sfrom0to4ReachofRaande|s

i ndependent |y hydrogen or ﬁh ky}\, IS

i ndependent |y hal o, al kyl, heteroalkyl

al kkoxy, cyano, to -S(0O gi;‘ ) NR' Rd,

-Sz-NR' Rd, -N(R)-C(=0 - 5 0) R, where each

of Rand Rd is independentl hyidrogerh or alkyl and s is
fromO to 2; each of R3 and R4 is independently

hydro en or al k)ﬁ and each R10.is independently '
suginthat the kprrocpatituxhstsptedyinarialky binepraamaecpppepds of the
foﬁgﬂgpund of the formula: RO N (RsR7C) 2< )(CR5R6)q N

H

o

and R, R% B3, RE B2, RS, RY, R, R%, RY, n, p, 1 and tare as described in (xd).

e

- (xii1) The process of (xi), wherein the leaving groups A' is halo.

In another aspect, there is provided:
(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.

In another example embodiment, there is provided:

* (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
’ [

dzsease : )
D1scloscd herein are methods f_'pr prepanng, compos1t10ns comprising, and

methods for using the aforementioned compounds. The methods disclosed comprise, in one
embodiment, '
In another aspect, there is provided:

Disclosed hercin are methods for preparing, compositions comprising, and

methods for using the aforementioned compounds. The methods disclosed comprise, in one

embodiment, ,
{a) contacting an N-arylalkyl benzoxazinone of the formula-




a> A herein: gis froml to 3; and WO 2004/ 041792
PCT/ EP20031012278 - -12 each of R5, R6, R7, R8 and RO

wo b@diomgependent | y hydrogen or alkyl, or one ofcr/E8dsiazrs

10

15

R6 together with one of R, R8 and RO may forma ring
of 5to 7 menbers; in the prddence of a palladium
catal yst to produce the heterocyclyl-substituted N- 5
aryl al kyl benzoxani none cofipound of ffte formula: RO N
(RRROZ\ )(CRSR6)Y NR \ OR3 R MO Re (R O)t
Ra 1d. The methods may furf co rse: (b)
contacting a benzoxazi none d e f la: ARa O3
R ONnO (R)p Hd 10 erh nNp, @, R, R3 and
R4 are as defined above, Wit eyl ating agent of
the formula: (R10)t A (CRa

(R‘iO)t

wherein:
A; 15 a leaving group,
nis1or2;
pisfrom 0 to 3;
risfrom 0to 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)—R", ~C(=0)-NRRY, ~SO,~NRR?, -N(R°)-C(=0)}-R%, or -C(=0)
R®, where each of R°and R® is independently hydrogen or alkyl and s is.
from 0 to 2;

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

R9
!

(RSR7C)2< >(CR5R6)q
N
H
wherein:

q 1s from 1 to 3; and




e wherein: A2 is a leaving group and may the sanme or
different fromAl; and 15 r, t, Ra, Rb and R10 are as

wodesgisiBed in (a);, WO 2004/ 041792 PCT/ EP2003/ ®¢22p8003/012278

5

10

-13 to produce the N-aryl al kyl benzoxazi none of the
formula Al R4 \ ORB N NOIIR)v kb (ROt Also
di scl osed hereig are sgbstiguted benzoxazi none

conpounds eacagé Bailat RA R epdposiinfenss dentistidergener aligh or one of
as therapgol) FReQenis: ARLnIBEROHS -0l RPEEPRSR b oflgBf 5 07
thereof. In specific enbodinents the invention

provi des piepdeszi nyl - substituted

benzo[ |, 4] oxazi ne- 3- one conpounds and associ at ed

' " L A . _
B S e e (O Tt
axyhdkl bemossniner compnd dfitkofodmils: Unl ess ot her wi se
stated, the following terns used in this Application,
including the io specificatigen and clains, have the
definitions given below It fust be not ed that, as

used in the specification t he appended cl ai ns,

the singular forms "aR*R'® Ry,he” include

plural referents unless the ntext olearly dictates

ot herwi se. "Agonist" refers tjo a eqnpeend that

enhances the activity of an c ound or receptor
site. 15 "Alkyl' neans the I I i near or
branched saturated hydrocggbon nmolety® consisting

sol ely of carbon and hydrogén-at -R'havi ng from one
to twel ve carbon atonngi alRyt" refers to an

al kyl group of one to sﬁx c atons. Exanpl es 9of

al kyl groups include, but are not linit& to, nethyl,
et hyl, propyl, isopropyl, isobutyl,

The methods may further comprise:

(b) contacting a benzoxazinone of the formula:
A, R*
El O
R, a

wherein 1, P, Ay, R}, R® and R* are as defined above,
with an alkylating agent of the formula:

(R A,

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

1, t, K%, RP and R* are as described in (a);
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20

20 sec-butyl, tert-butyl, pentyl, n-hexyl, octyl,
dodecyl, and the like. "Al ylene" neans a |linear
saturated di val ent hydrocarbon radical of one to si

X
WO U 8H1T%At ons or a branched saturated di val en®CT/EP2003/012278

hydrocarbon radi cal of three_tjg _six carbon atons,
e.g., nethylene, ethylene, 2,2-dinethylethylene,

Pr oRy b &iice AieTeIMAIRY PN BB8non LU ¥k B¥EuIPENt VI €ne,
and the |ike. WO 2004/041792 PCT/ EP2003/ 012278 -14
"Al koxy" means a noiety of the fornula -OR wherein R
is an alkyl noiety as defi*ned hereigt Exanples of

al koxy noi eties include, but y R'mted to,

nmet hoxy, ethoxy, isopropox e like.
"Antagonist” refers to a compouid ARy, di mini shes or
prevents the action of SRanother conpound or receptor
site. "Aryl" neans a nonoval erft c¥TRc aromatic

hydr ocar bon noi ety consistindg a Rnono-, bi- or
tricyclic aromatic riné? Th | group _.can be
optionally substituted as defined her eifn. Exanpl es of
~aryl noieties include, but are not limted to,

opt i gl Higclosstl Higdkdin Uk dulipiRret! benB3RABLEM coRRRAGN taBfo¥iated
fluorenyl, indenyl, pentalenyl, azulenyl, 10
C‘?ﬁ%lif’a‘itlﬁﬁ% Wﬁhods[ﬁgb%g ﬁ§/ erapaufif, e@ﬁé@fi ﬁhagﬁ)w gf preparation
tiREJTOth PR M embdidRAGRY HheUhtcn@bh prodiRpepirh At aétituted
di phenyl’i sopropyl i denyl, benzodi oxanyl, benzof uranyl,
bﬁfgﬁib@f CBI%?PW?’TOH%QH%B?d%W gssmmmﬁqncﬂ compgositions, and
mREFRXSZ LGOIk 521RE AP LREHAT BY CNSRRRZRP L@ AZloMtbstinal tract
benzopyrrolidinyl, benzonorpholinyl,
diserderd: enedi oxyphenyl , et hyl enedi oxyphenyl, and the
|'i ke, including partially hydrogenated derivatives
thepdss othrrwibt dthidd ki Eoll@%gyﬁ@frg,& {1&:1')1 kn %ié&%{)ﬁ?ﬁ%ﬁggduding the
ere

used | nterchangeably, nean a radical -

spesifigption Ryd drexsghaisphedefinfipnsgiven bsloyl. Igmmgpbemoted that, as used

: i Ln; . PR « »
lrg&%:gﬁ %ﬁ?%ﬁggﬁgﬁgﬁ ;a%genﬁ%t% hy pé’nt?%?g‘glﬁfgf“ﬁ% il ken’a?%d the
irshaieples pferenty baleksythe con@y |clratlk dictatesegherwasenonoval ent

saturated carbocyclic noiety consisting of nono- or

- -bi Cy&.l(%rﬁstr’ E&gé t%%c‘r?]dle&ﬁlrlwéha@é?ﬁfggéss %MUWY Qteanot}\:}ﬁ e(:rgg}pr?und or

substftuted wt or nore stituents,
resguthr Sitbst i t uent is i ndependent!|y hydroxy, alkyl,
al koxy, hal o, hal oal kyl, am no, nonoal kyl am no, or

di ak ' ' jof .
nai SAY S LenERFBhDR 5P SRER < el bydiocbon moiety,
cdmststiag eolalytof birbpt edd hydrogancdtoms.dpying fraey ohetutwadlve carbon
a%ﬁglopentyl‘, cycl ohexyl, cycl oheptyl, and the Iike,
i éruding partially unsaturated derivatives thereof.
“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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25 "Cydoal kyl al kyl " nmeans a noiety of the formula
-R-R', where R is alkylene and R' is cycloal kyl as

\Wog&féﬂ ,herein. "Heteroal kyl" means an alkylpéég%%géﬁnrm

ned herei n wherein one, two or three
atons have been replaced w thia-substituent
i ndependent|y selected fromthe group consisting of
O?"‘AlkoNszBeansaarrdom SDthRbriwheiGR, wheseia® ik ah @E@]rmf)feqms

under.st andi n hat th o]
SRy D Ko R GaT Ry Tl B 16 RPRBEEA b Bethory
ﬁﬁmqunﬁbpmw;mnamemﬁeR I s hydrogen, acyl, alkyl,
cycl oal kyl, or cycloal kylalkyl; Ro and R are

i nd d t| f h th I I | ..
cycl BAPEGTIST SPRER AGImpgHaY %%%ﬂgﬁ&ﬂéﬁﬂs?fc eierfutiy attigp of

ah&thy ebrap@md & kseptoraitel oal kyl , or cycl oal kyl al kyl ,
and mhen nis 1or 2, R MD 2004/041792

PCT/.EP ,003/ 012278 15 kyl . | | . e
cycl GRKPRETIG FonaTH4Te: 3 SR R st cogsistipe of 2
fira)- kbit am chc aRe:ﬁﬁte@ﬂﬂg arhd/z&yl%xmtﬁﬁbd ?ﬁoudEy subtituted as
e (0] I.O OoX ro
ash gl.ewﬁﬁ.?éﬂﬁ?»ﬁ%?s)%ﬁﬁ%bgt e Wafn&%g % %Pmﬂv

sdbstﬂﬁ)‘t@cﬂ Kéﬁ'}ﬂ ph@ih hena%t}hyg Aex¥hH Hﬁ'dcnyl penta]en 1, azulenyl,

x ybuty roxy- |
1Hg ﬁsﬂl egylame%’bﬁnswgmy% aﬁ%{l&fwg ﬁg‘Yl
d@ﬂeﬂﬂ§ﬂf5@ﬂﬂﬁﬁfﬁhﬁﬁbproﬁﬁaﬁﬂ§ %hﬁz@awxaﬁﬁylbenzommyl benzodloxylyl
an1nosu|fony propyl.; hyl'am nosul f ony yl

bwaama ReFQRAZR taepﬁ%azmﬁﬁf h@ﬂnmlﬁé@é}% ﬁﬁnw&fwmﬂ
BRI BSOS BBl rlorphens d
theéé@s m@h@rmmﬁﬂydwdmgn@e@]dgmnm thereof t wo, or three

ring heteroatons selected fromN, 10 O, or S, the

rems I S _papb
" TABIRL DG SURTE BB ek 5,19 i

whietd Rjeanalkgan fagr@nntanféRr isreg.arvtigeoutpeasalebag herﬁmhg grrhywl
pRATIARG 35 SHRSHIHH]I70 C@&ggﬁf b AL AUA arc[fééﬁglg%fgﬁylaucyl

eroaryl” noi et es are  not
optional |y substituted imdazolyl, oxazolyl,

i sox@?@tb 1 trmlsszadnynovalqns sthiatrd sstiocy dicanpigyspysisting of

H{C)El: Op % %}3)@ J}%{] tarI Elgt?d?%ﬁily aﬂéﬁ{d’%}ﬁﬁlg e OT more
s@ysnmwmmw ¢anh dwsmwrut mmcilewhdenﬂs qud:roml allq’_s}la]koxy, halo,
%enz aZoFQFBﬁggnZ%§£§g§1ﬂpﬁ%ﬁééh@%%ﬁé azo ?Faﬁamy

uhibeazet rﬂmmpﬂqplof qhﬂmﬂo’l moaﬁdﬂeam]uylh,,bm emzmrpylmmﬁl tp, cyclopropyl,
30|n triazo

kIR Ihd G md B gty

uﬁﬁ@h@hﬁnkdwmyhs&mpmérld|nyI car bazol yl azeplnyl

di azepi nyl, acridinyl and t he l'ike, including

par t}gh) Jkﬂﬁ%lh%%&? ENALEA MBI F VALV ES FNENRAI R 56 alkylene and
R” is cycloalkyl as defined herein.

"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%, “NR°R, 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, cydoalkyl, or cycloalkylalkyl, and when n is 1 or 2, R
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The ternms "hal 0" and "hal ogen”, which may be used
i nterchangeably, refer to a substituent fl uoro,

WOkt 4@7920r ono, or iodo. "Hal oal kyl" neans al kyhs@Se0sn1227s

defined herein in which one or nore hydrogen has been

repl aced with sane or differerb-hal ogen. Exenplary
haloalk%@s i nclude -CH2Cl, 25 -CH2CF3, -CH2CC 3,

ipdkyll areloebirk yycldadicgalicyl, @ﬁ@)a? acgliathindy encmq@&ylammo, or dlalkylarnmo

t
ReEe AR AR IR A LML, i BER S =
hyémidypﬁqg:gl 2ihygratyorbydumymathylathils |2éﬁéhgtﬂ:@5rppmpyl 1-
YRRy, S ALY R ES P RE b bR SR P b promt >
angetlyl, ihn-ﬁmpmpﬁommdthﬂmlfmaﬂemi é.mhu:se}(ﬁort}dmmhyl
1 f h h I

R N SR e T
rEethﬁpmasasﬁffoﬂwetthﬂomydiyydmnnmﬁbnﬁpropnyb bodlieéhe ket are not
limted to, optionally substituted piperidinyl

pi pefazin honopi per azi.ny| 3
pyr afz‘%'fz a%’ﬁk/ |rneanis ?nngoélzogpf b1ciy ¢ d%cg gﬁl Iogg 3[1?/ ﬁf rmg a o havm at
lgngseorhi anyinatipsing daabmidg orp:yrwomﬂﬂwd rang)kﬂmbtodmm]ecte&\ﬁom N,

/ 41792 PCT1 EP2003/ 012 |
| fﬁtﬂré e HFinmg rise 0me b O St the b ARG Halhe attachment

paik R etechietatbarylitaidieal withbe, on dnS@ﬂmaﬁ@hhg])ﬂ"he heteroar}fi ring may be

%@ﬁ&%{nmgﬁftav%é.aﬁgl? e Sk HEIR o btteroayl st pdde, butare

ﬂoehﬁﬁla&% ,ptbydlly ﬁbhﬁd{e@ﬂﬁaﬁ@awyl, ok£b ﬁlissoﬁﬁm rtaiyblyl,

1%Cl’d'ﬂé7gr p&%hia%" EE?PF‘S‘ Qﬁg)sﬂ%ﬁvn Seﬁ{slr ﬁ%'vpﬁn@vl thiophenyl,
ﬁfahﬁdgﬁﬁﬁupﬁm}rl ¥trolyd, qsymhw E?ﬂﬂﬁmlquwdggyl , isoquinolinyl,

tetra {drlso U|noI|n I onal ly
beprfenyh beatpthiophemyl lﬁ@aothwpar@ﬂeb%ﬁzwﬁawlxlhbena?%mlﬂ

b@ﬁ%ﬁdmm} eﬂe%%@@ﬁa)ﬁblyl b@ﬁzotiﬁ@&@id?ﬁ}'@n%pwaﬂﬁ QHéol?lnlsomdolyl

aryl, phenyl, heteroaryl or heterocyclyi
toprobbriakripyl, guipexdlings pariprdeneabnyl qmwltzam&ﬁ@pb&w@wl

AL B O R s A Ol

hﬁéﬂgm@éﬂk?ﬁﬁmhyﬁﬂgﬁy@ﬂkyI to halo, nitro, cyano,
hydr oxy, al koxy, am no, acyI am no, nono-al kyl am no,

hl(eli LarhRer anﬁ allldaqg%éﬁy | Whlaﬁ*lr{a@lbg EM'i?ﬁﬁth%%Bﬁﬂefer toa

ere Ris pheny
Sph&émﬁnalﬂnyto) Cth(CdRTCRYIO)CPIl (vvhere nis an integer
fromO to 5 R and R are independently hydrogen or

?y Ergg{o%ﬂﬁqd” a|§15 Q&g{l gﬁﬁn%@%ﬁ}é ;1131/ ﬁéﬁt%ﬁ) LKy lmore \édﬁpﬂers has been
e;@mémat}( me:rce diffdren crgnnegveemyhrmhﬁbaﬂ@ls Stadmrg —ﬁé&éﬁ
ezé%? néﬁ% ndaéﬁ u)yfah%ggel%gegi aﬁl& E}é&r oggn al ESI

cycl oal kyl, cycl oaI kyl al kyl-, dphenyl or phenyl al kyl )

Heterocycloammo means a saturate ing wherein at least one ring atom is N,

NH or N-alkyl and the remaining ring atoms form an alkylene group.

“Heterocyclyl” means a monovalent saturated moiety, consisting of one to three
rings, incorporating one, two, or three or four hetercatoms (chosen from nitrogen,
oxygen or suifur). 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, oxazohdinyl,
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"Leavi ng group” neans the group with the neaning
conventionally associated with it in synthetic

wWo08ALB, Chem stry, i.e., an atomor group dl§@hﬂ§§@gh%n%;

under substitution reaction conditions. Exanples of

| eavi ng groups include, but aidé-not limted to,

hal ogen, 20 al kane- or aryl enesul fonyl oxy, such as
15@1@@%@@9%@ thiazdlidedubdbiaydlodyyl, qiinoditingl quinolinyl,

ny
1%0(;%%\1%@%@2 n% dg%c}fgf(l {hgascﬂizt%ﬁ%ﬁléﬁfp eﬁ{)j}btlg ?%’41%?%}3, benzoazolylidinyl,
d@b)nizdgvﬂluqi yt,et_rals,dpmfugw dnh}vdropfxyh}dxwaahmﬂopﬁenﬂi ﬂ:mnﬁmpholinyl,
)Y0) ator apns .a nol gc t a
P SLr RS e SR e e S oA 1 £
dih)gdriﬂgpﬁhslinyl, aett#hgdr q&ﬂnolialjﬂ;i tdthhydlmdoqmr@&n@‘b hndéad like.
herein. 25 "Optional"™ or "optionally" neans that the

needoRE DS ey phat bemndusehlipy W BT gl Hererour
drfisarancedylyheass at hel, phent, latereiyirietaogeldebics optibnaly

i nstances, in whj.ch.it does n eas
S PE Een b deBE Pithin® ST Sinages Rt dbBishe T FRDY
sﬁbgmmncs sehekted fitotn diyl, Eyrkvalkyl ofdeslitylalky e eriohlkyl b drentalkyl,
i nert und%; the .30 cond|t| ns of the reaction 1
> RGO S0P BT K87 AiA G ERECeTIORE- AT EiRR: fgeliylamino,

Hawaucymaap]mcy hewzang], -CORUGHere R Gdiydriden] dlRyl, Phenyl or

BheEig P he R Ro @@@# S e o B & St Rks

A P VR AR G B cEag0n 0k

;@Jenﬁmabherngg?nef ~{(CGreRpY OQ@MaRbt(%&re PidhARHeger from 0 to 5, R’

di oxane and e like. Unless specified to

AR thaa;aadeﬁmﬁ%aeﬁ%&a@y efdRk ana RY af €364dRAGe @ of each

the present jnvention are inert solvents,
threiaeasnt led) goalkile picosliatalinh aheny waphemylekyl-s
useful in preparing a 5 pharmaceutical conposition

that‘Lé%r@%]F&[ | thdans & ithd freardffl cH@enbighall ted with
bloloa'%al yIﬁoraﬂntﬁﬁ%ﬁgelundesfﬁabgg and inc)ﬁﬁggme “n

it ingynthiiccorsinic ghesriprabeean siomyen gopp displagaabieppde gubstitution
Qé&HBﬁ‘ccE}hﬁﬁmc mfngﬁk ofBfving g£a§mgﬁug Rl nSORERIAB! Ralogen,

salts of a conpo neans ar e
aPtane-reacedeniesddfanyloar.caph abmethaa@ulf@ﬂl%@ efrepesuifonAaLy,

tfl]?ﬂkﬁ@?%%ﬁf&ﬁeﬁ% ngs;% g&% xggma o g?{: %Qic??@;lho%?lgh&rﬁ)%

parent co salts
cetidinally snbssigirted béngyloery, ivapr bpylevys gramxzy, aed s likech as.
hydrochl oric acid, hydrobromc acid, sulfuric acid,

ni tF G aaGkdy n%ﬂ??ﬂx%ﬁécﬁ% %&At%teﬁa@& Jrlhﬁa laakg& TRE {108 BRbhs

w th organi c acid SucC as acetic
thandeeatsart horlimitatiodag omsnzautagom@tanmh dresimef oiefingd herein. -
citric acid,

“Optional” or “optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where

the event or circumstance occurs and instances in which it does not.
“Disease state” means any disease, condition, symptorn, 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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' hﬁ@O)adgs Ipoeberluvdmdmas

et hanesul fonic acid, fumaric acid, glucoheptonic acid,
gl uconic acid, glutamc acid, 15 glycolic acid,

\Woamgﬁgfﬁgapht0|c acid, 2- hydroxyethanesulfonlﬁcaﬁ# 3012278

[actic acid, maleic acid, malic acid, nmalonic ac

mandel i ¢ acrd nethanesulfon+¢7a0|d muconi ¢ acrd 2-

naphthalenesulfonic aci d, propionic acid, salicylic
macﬁdacann@mmﬁbﬂadhﬂkaba@maﬁhaumeﬂmndppnﬂ@bﬂbnepumﬁmﬁiEﬁ=.

trirneth Iacet o] and t
b‘%g né%lom%enpgngg éﬁpﬁk‘i gjﬁﬂesrsé%“ﬂfgd iR ﬂ?eif:é) é‘&% ¢ Solvents
usedip thuneaaidnk ef The$rd§se13)ﬂ mcemhdn)are Zertackettal ion, e.g.
an alkali nmetal ion, an alkaline earth ion, or an

alu um i on. rdi nates, wi th.an_or.gani c_or.
nonaane Seal eSO S Pal et e R apgng =
phhrﬁtahanmlahmmﬁxsmﬁhhhmh ganierudly side MRinhyokgl arbumdithes biologically nor

rieth an tr tham ne, . and the.like..
o s Pk DR v R i b g asrelkes
hweahe phimdryai@kede, pot assi um hydr oxi de, sodi um
carbonate and sodi um hydroxi de. 25 The preferred

ceut | aIts ar e the s S forned
P orhiaeEt S gl SR eerhaad S et 6 g
pletdanakullf aabmalde)id deﬁfeddaieeelﬂ,ca:ld thfthyesphohe aesna& id,
tartaric acid, citric acid, sodiu po ass
P%FEF?}H?C |aﬁ‘3“t5a?f ﬁ%tsﬁoﬁrﬂoupfl g‘]f‘r der st ood

that all references to pharmaceutically acceptable
ackhhddition pddis fehenelobvieitor gt d&&@u&ﬂs@df&hldtﬁtaeﬁ) h)ﬁ:'rrobromlc

sc i AL BERe PP B 2ot £ s OpPEPot i ogfgic cds

suchfi® Qdfetil ‘acidyb¥neéhefElYori€adis @@ntdid, eﬁxﬁbme}&tﬁw ad1@Ic@tiB acid,
releases an act.i.v par ent

efer. tq an onpoun h
rwu%%eﬁaaxrﬁmrggf:ﬁearéh PIORIOAE dp 49154 § G goelutamic acid,
grf’ééil: EB00RrSbRe B oic akil, wmwardrs@tﬁaﬁésﬁﬂoxne ady qgcﬁcsmd maleic

adnrnlstered to a_ mamal i an_subj ect. Prodr ugs of
wprRs Raidomalasicasich manglelic 3nid pgthanesifonirnd .nﬁgoewecep 2-
d??;ﬂ%dédé&\ﬂ?dxﬂ@?érd %&w%xé)aadpsraﬁa%%czﬁnsutcﬁ%&‘é{m o afid, p-

ormula | in suc way that t'he nmodi fication(s) may
tobenegilioairadid. rinehplaessicraideanbthe Hke9ar ent  conpound.

Prodrugs include conpounds of fornmula 51 wherein a
salty ey wk@ﬂ‘aﬂ%ad&r @%anﬂ}}!ééﬁwn L fﬁ'@nf(ﬂ) &M&qs glaced by

Formul a | bond ed to an ou t hat y be cl eav
a gtaljopge g@fﬂa é]é@h@fé?tl o B 2 astH @R\ an AHDRBIMGPT; OF
I
coﬁgcﬁxk‘%%i‘cbut 2 eiCn%Itqﬁ L ﬁ1c%g§eyAcc’§§%g%%ec?§ rI(JZI bREQAIHES

dieibenelaming oihwneleminamii- méﬂnzlgéucem@; twhanpéegr)une, tromethamine,
t r
arr%latgrpﬁ@ c?te £b8in Jé'ad}l(: LR a0 il nrgl% lg;? c%% . ﬁg%lcémrin’

r oxy t|on grou S 1n conp
umNaaEmetagcl and NediErminchotds es,
Schi ff bases and enam nones of am no

The preferred pharmaceutically acceptable salts are the salts formed from acetic
acid, 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 acceptabie 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 forrnula I in




functi onal groups, oxines, acetals, ketals and eno
esters of ketone and al dehyde functional groups in

s of Formula |, and the |ike, see Bu
WO %%%SI . I\ggv’f)%ﬁfogmum |
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: ﬁmonﬁgrom ih ickaapoMinds o Foirsuala L amdtthe

gn of Prodrugs" pl-92, Elesevier,

Yor k- ()<ford (1985), and the lLike. "Protective group”

or "protecting group" neans the group which

vibekéeh iswe yroldhﬁg:zk sdmibstaaé to ea&tﬂmﬁias}i stheicn E&odrucrs ofa

mul tif ﬁ%l on oung suc h%t a chem ctl&g(
C%IBBO‘B% OLIRFPE] Pt EHER LY R “atonﬁﬁé%oé? 1r°8? EPRRS)
pfeagtih Viee @drﬁlﬁjdﬂd df fﬁ@mﬂﬂﬁmnl’b@d@ ) maga et @Mﬂoﬁlﬁcatlon(s) may be
ciated with |ns nt het Str Certain

Bredan s e SRR RO et ;Pcfa degogirogps gf formula
1 ghertdsa hpddkpGlnih6akishviede] %f‘(ﬁgﬁlﬁ a&@ﬁ{pvhna@f@@&nmtaq%bonded

present 1n the_ reactants

t .
o 2 FHBUD et Seibs glegralup: W"éﬁ‘d?ﬁ%ﬁﬁ%?%ééﬁffﬁf’r gedéeglrr%uz@a or

sﬂﬁ@upyl cBuD, HSBELvAYe Eﬂiﬁﬂ%gg?rbfdﬁef BlchdMehut2£ 86t HiRited to,

hose organlc groups L nt'e to rotect t he nltrogen

eﬁ@fé Y-Sy aGefase @ﬁ%?é@laﬂé bF%ZOﬁ@aﬂéfW%S)d GHPAGatey AT g ekt

dRhé&s gHﬁﬁ(ﬁ:arbo’%? rﬁxﬁﬁﬁ&@&%‘l‘ Gf?}rugg %&drﬁ%oﬁfd%%?ormulal N-
|ncI e no [T mted | uoroacetyl,

agyd ét:ra‘mtlags (etgehizametyl )@ﬁ—)MaJ@écﬂpzlggsgsx §@uf basey pnd enaminones of amino

ﬁi&%ﬁ?@%ﬁé‘% i¥res Q@%ﬁds, el RN PEOLY ARG ;{H&%&&fg/de

oxycar ony tert- butocharbq% 1 o
, seapundegrody Howresign

r for the
) St ki BB NG EoRES R (198ERUAL Al
"Sol vat es" neans sol vent additi ons forms that‘ contain
ei t drotetive gloupiret rproteoitingwnup ‘Sinestthe getup whighsaetively blocks

Bl BV o SRTRARIRRUNAS, NAYS Aol BNATREN.LD kAR rhan be

nol ec es 1hn
catigd bat &eﬂla@evei}ahn mhoshemhﬂprottm rkantive pige i theneatimg cbfivé@@ionally

the solvent.is .er, the so
sehgree mit0h i S tRhE ol P S ot i S TRt R g ppon
tlad oteotied gou]!:rwrbdﬁcd{&eﬁnee ﬁmn”ogadaxbyot Jm@crem atoinmabre@nt of the
one or rID s.of. water w {gmqtl.he .
T2G158a 8‘é§’*a|“i’P &ﬁﬁ"cﬁ"rr‘f‘fw fREP é’rfo%fﬂ%ﬁ $¥§“Pt NG NEgFrgprotecting
aﬁ:ﬂl@f Qrﬁ&e&lzr@ercﬁﬂfglaa’tﬂ? héremadnidaafeb & thgsedigenit @r&.@fs Mtended to

PR RO %W@S@%&r%frf FrahBe Aogpe Sgsbeiprocedures
Iﬁtx@b@ﬁproteraﬁhu gioffs inbliide, M atd ABtT@EktddOo, HIMMBRGAcety],

gt gg%%@)’ldﬁng%gnzY?%‘%g%ﬁng\gﬁi /0 179%@& )>Bipes and

rﬁ,ﬂ%&y&%on&ﬁmlﬁ%&%mqm%n@ﬁ f&abh{cscycm&%@%ﬁocx and

sheep, goats, ,and sw pe; donestic animals_ such as

thedHsi Efée 2§fi5a in A artaal shoy aawrtatdéw a gapiRrr dhe prst ekmemgval

aﬁ@%%@ablﬁﬂ'cibv%stﬁﬁ&&e fAl&hng BG4 nea pigs; and the
I'i ke. Exanples of non-mammals include, but are not

limted tqg, birds, and the |ike, The term "subject”
“Solvates” means solvent additions forms that contain either stoichiometric or non

stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed
molar ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If
the solvent is water the solvate formed is a hydrate, when the solvent is alcohol, 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 F1,0, such combination being able to form one or more hydrate.

“Subject” means mammeals 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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5 does not denote a particul ar age or sex. :
"Therapeutically effective anbunt” neans an anount of
ound that, when admnistered to a subject

Wot%*éng’r? a di sease state, is sufficient to e pg@qm@a/@}g.zm

treatnment for the disease stage. The "therapeutically
effective anount” wll vary dependi ng on the

B and &E&Sa?essérﬁtrﬁozﬁéﬁr @lgedéseﬁﬁﬁ@mﬂﬁl?s&ﬁ\é@ Edtlid/ hOfses,
t he di sease trea

nd 1 reI ive_heal th of
sherp» Buby @8 swikedoratitie a@ﬁe?wrsa%abragé %PP%@%#%OF%%TY

- dnYHASIRMARS rddigts, Ath SNALN SRS hined pN?taﬁ& r}mﬂﬂ& Examples of

practitioner, and other factors. lhe terms "
o P A e iy vt S0 o R LA Lk A 1 “subject”

cfo§£§5trdeﬁg Q%aqudgrég@g}geﬂ ncor porates by reference the

broad de 1on of "the variable as well as preferred
rmre greferred and nost preferred definitions, ¥
“Themapewiirellp efectiyeameniit means 3 yRoBRLY asCPﬁﬁ@und that, when

: adﬁﬁhfég?eﬁ to(a! s)ab}%'&?ﬁﬂ?&feel aldiQa gl s%ﬁé‘%@ s&ﬁé&rﬁ tolefffet such treatment

causi ng the cl1nical Sympt ons of the disease state

fnbﬂietdéfe@e\ﬁtﬂte pTlren t&rmﬁe@h effpgtivepmypat ewpowstdensndpg on the
%%'uﬁ@ 0f8d @a J;E In L3823 8he scetV@Itr?"orbLH& dg&‘?étrgﬁt‘:d ¥iftlage and

eri ence or y synptoms o di sease state.
r(s]ranye health MmmbxeMMHQeTaged faran of admimistraipn.dbe judgerpend of the
| ;ts clinical
e SRR O V&Q@awﬁé‘é‘%ﬂ Bofrd Bty are i o,

causr ng tenporar errranent regressi on _oI the
di s&dmsderspsitthoss eﬁm@ Hiapd|“tasergednesl herdin” whemapferring to a

va}lgﬁggrk:gqura?e? 8? {‘e?&%ﬂ&%e ’tﬁ%gd dE%? ﬁBb 9 the\mﬁﬂ)lé §§c @Jﬂrés |E})Qeferred,,
I on neans ding or m Xxing

nmree)rtferagcéanémmbteefeaqudcfpntxanaa\lf@omd| tions to 25

produce the i ndi cated and/or the desired product. It

shou &8 d n whi ch produces

t he L[de di-Cat §P Lrﬁ £ Eﬁ‘&éeeatg@r&%{ %fqgg%ct may not

necessarily resul t directly fromthe conbination of

{Hwo r eagyemeatmgr ﬂmrdlaneaeetartmn t.icahding toddidical symptomhefrthe disease

a C

PR A ROk RS RETE bR Bl fee
sedte, bnedbasdiot attesparatoor &tpéammprte:@s pf datuigtease30itd. n
general, the norrencl at ure used in this Application is
b sed on A st ein

gomput er1 iz d1sealse or e is §eﬁ!;etrnzir‘t%lh(e)rcrl!so éplnﬁj%igfthe disease state
cﬁyrstcbﬁmillspm\pmrﬁﬂﬁﬂ/ 041792 PCT/ EP20031012278 -20
nomencl at ure. For conveni ence, the | UPAC nunbering of
t.he posit.ions resent ative_ben -
{ggn‘p oun dr%hegé ooz g.lé%as SR e, cangsing V&qmé&é?}ﬁ&fh%%amint regression of
the disease state or its clinical symptoms.

n o«

The terms “treating”, “contacting” and “reacting” when referring to a chemical
reaction means adding or mixing two or more reagents under appropriate conditions to
produce the indicated and/or the desired product. It should be appreciated that the
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




71 \ 02 6aN 5 4 The invention provides conpounds of
the general formula: RO N5 (RBR7O)2\ /(CR R6)q X
RB\' n (R)P/ NY~(O m R2jZ 5 a
WO&H%{%@%UU cally acceptable salts or prodr uggg?ﬁ"g%oé) 12278

wherein: Yis Cor S; preferabhy Yis C mis | when Y
= C and mis 2 when Y =5, 10 nis 1 or 2; preferably

I % dfShelposithbnk 8 f rom
gkl leanada, S eestuang i
m@ﬁ@t@a@weozox%nmcmm § ﬁ@ﬁéﬁbﬁiﬂ%ﬁﬁws Shw’dlrbi%ﬁf%mla
al kyl; preferably Zis -(CRaRb)i and preferably Ra and
Rb are 15 hydrogen; r |s fg om O1to 2; preferably r is

2, Xis CHor N preferagb NJ; WO 2004/ 041792
PCT/ EP2003/ 012278 -21 w

N (O)

m

The invention provides compounds of the general formula:

R9

R R C)2< /(CR R )
*ﬁ’R
(R%y
I

(&)
: 2 7
5 ‘ R I

and pharmaceutically acceptable salts or prodrugs thereof,
wherein:
Yis CorS; preferably Y is C;
mis 1 when Y= C, and mis 2 when Y =5;
10 nis1or2; preferablynis 1;
p is from 0 to 3; preferably pis 1;
qis from 1 to 3; preferably qis 2;

7 is =(CR*R®);~ or —SO,— where each of R* and R® is independently

hydrogen or alkyl; preferably Z is ~(CR*RP),~ and preferably R® and R® are

15 hydrogen;
r is from O to 2; preferably 1 is 2;

X is CH or N; preferably X is N;




each Rl is independently hal o, alkyl, hal oal kyl,
het er oal kyl, all coxy, cyano, S(O5-R, -C(=0 - NR Rd,

WO 8@9@4% Rd, -N(R)-C(=0-Rd, or -(=0 R, f@f&?zrﬁ%ﬁms

10

15

20

ahd Rd is |ndependently hydr ogen or m
preferably each Rl is indeperdently hal o, aIkyI or
al koxy; 5 sis fromoto 2; RZis aryl or heteroaryl;
pr ef er abl yeaB2RI 8 uaieplendan’d hathar, e]kp]u; bﬂealkjdl Jeteroplkiylo aitbkyy cyano,

S Pl opheyE A g&%ﬂ?ﬁ@‘tﬂay STEBRR S or (=0

;]'r gy anoph eIKnyhire eadhofd aRd Mnﬁépdrﬁemﬂ}dﬁ{demgiﬁmﬁl ajkrj]rl preferably
rogen or a t tht

s%areg caﬁﬁéhhné9n4 FW&%“@&@ 04%%6Pf$g§@“§¥ gﬂto 6 elr

nmenbers; and each of R5, R$ and R9 is independently
hydr ogen ayis &bkl 1o Br one of RS and R6 together with
one of R7, R8 and RO together- with atons therebetween
may form jjn referam

of to 7 ne IS 215
R Ry RECANTRY bRy B R S phaPan e RirErey
any of RI,of nal%ubﬁﬁnté@heﬂﬂ orRBphiR9] such aRE)—baIc@)henyl 3-

RS AR RS T e s R e

to be understood that the scope of thls i nvention
enconpassesclnef Rwdymlh ﬁldepafdeﬁﬂfs hydmgmmr alihyil odx R‘?Ryld R

exi st but als ari ture i SO

my be - 20EGRTtID et REERGPbot Y SED e P SR e of 3 o 6
present i nyeRbéeundl SO enconpasses sol vates and salts
of Conpounds of Fornmula I. In certain enbodi nents, Z

IGﬁb;)((lerl?gﬁ? %zc}ﬁﬁg,ﬁg gm#)l R z?rgc} gﬁrls é@éﬁﬁl{%nh& hﬁ%Pg‘f}hgﬁqwl or one of

3- hal Ophﬁ‘nﬂq altnd"Rﬁh e@t&!}&/ﬁﬂ{ oxlme csfaﬁhm"raﬁdeﬁf th@ther with atoms
3- cyanopheny cyanopheny -nitro

3- anlnophéﬁﬁﬁbﬂyeQBKﬁﬁ W%&?Eﬁé R§P o3 “%Fgﬁghenyl or
3- et hyl sul f onyl am no- phenyl. X in many enbodlnents

may be IoqggﬁgﬁgnfbgéuﬂlRﬁmﬁ1p$mﬁh§¢bgagoxa2|none ring
system In other enbodi nents X nay be | ocated at the

6- posi ti.on of th benzo zlg g $
2004PCIbESNERET RS G035 O B s they
;%fehhﬁy aﬂa\x&pérlan@x sueR apggp@@ a]!kfyl Eﬁu m&@pﬂefdﬂﬁﬂiﬂ(@;qm)ﬂ]a;&

formula |
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 L.

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




9 R6 RRENRRER R4 RNORRS R ' rn (R)p N
O R2/ Z1a, vvherein Y, Z, R, RR, R3, R4, R5, R6 ,

, and p are as defined herei
Woaéor%og?]ﬁzewbodl ments, conpounds of fornula I pCT/E§Zd0$l91n78
formula Ib: 6 RR5 R8 NRRG2R7 R6 4 R8 NORRS 7
nn R 1SO NO R2j Z1b, wherein Z R, R2, R3, R4,
R5 IR6ome BnpoBBnen®Oof the irveatitch, porapeurals i ébrirmaall hey bk nf the
f Oﬁre presently preferred enbodi nents, conpounds of
‘P%’F my be of formula lal: WD 2004/ 041792
PCT/ EP2003/012278 -23 Ps

(R")

@Qﬁ

2/ Z
R Ia,

wherein Y, Z, R}, R%L R RURS, R, R’ RE, R®, m, n, and p are as defined herein.

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

R\ R
8 N R 6
R R
7
R R 4
RS ‘ N O R RB
LY . \(]A)},’
Gl 420
N7,
Rz/Z

Ib,
wherein Z, R, R%, R>, RY R, R, R, RE R n,rand p are as defined herein.

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

formula al:




8NRE RR R RBRRE 5 7TRRSRA ORs nn (R)PIi~

N~ RbOr (Riot Ralal, wherein R, R3, R4, R5, R6
WOZOWM Ra, Ron, r and p are as defin 1%?

and ! wﬁéreln tis fron10 to 4; preferably t%Q: Z&EE%ZUS

5 each R10 independently is haBe al kyl , al koxy,

carbanyl, al kyl sul fonam do, or cyano; preferably R10

is halo or al koxy. In still 4%her enbodi nents, the
subj ect conpounds maybe of the fornula I'bl RO RB N
R R )RS RBRE R NR I%NOr(RlO)tRalb_
L R R
R (’R
Y
R, Tﬁf
N~ Q\
6O
(R19), R
Ial,

wherein R', R, R, RS, Ré, R7, Rs, Rg, R?, R’ n, r and p are as defined herein, and

wherein:
t1s from 0 to 4; preferably tis 1; and

5 each R independently is halo, alkyl, alkoxy, carbamyl, alkylsulfonamido, or cyano;
preferably R' is halo or alkoxy.

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

RQ
l
RE N. R°
R Rz
RE R
R R 4
o S g
N O
b
R
2
(R19), R

Ibl,

wherein R, R?, R, R® RS R7, RS, R, Rm, R%, Rb, n, T, p and t are as defined herein.
10 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, R, R”, R®, R’, may each independently be

‘hydrogen or methyl, R® and R® each independently may be hydrogen or methyl,




vvherein R, R3, R4, R5, R6, R7, R8, R9, R10, Ra, Rb,
rp and t are as defined hereln 10 In specific
nts of formula Ibl, R maybe hal o,
wo‘im&giﬂf and R4 may each independently be 'E/ﬁgm%mnws
or net hyI or together with thegr shared carbon forma
cycl obutyl group, R6 , R7, R8, R9, may each
i ndepdnrdenRi®yndyebe Hythsegdnlonitiedmro, alRng nokaRmetaeh or

i ndependent be hydrogen or nethyl, WO

2004PEAES Eifé&%)ﬁ 5003/ 012278 -24 and each R10 may be
hydr ogen, hal o, nitro, cyano, am no, urea, nethoxy or

met ff&lpe&%ﬁaﬁwciomﬂ’mds Re.mtaslemﬁeamjt}vmecmmnund& dhown in Table 1.

cor dan nt.i Tabl e 1.
ERRE A Grettin b dinfor Gt ooPASH B o i et b
Eidsk stRfwisdmdiamdounds shown 5 unl ess ot herw se
i ndicated. TABLE | # Structure Nane (AUTO\lO\/p MP, C
Exanple or MH H1 C1 Né}ﬁ% - 6- et hyl - 8-
256.8- 1 o~ piperazin-1-yl 4 9 HCNO
benzo[ 1, 4] oxazin-3-one 3C, H(N 2 CN

-benzyl oz net hoxy 8-13%4 ~ o
pifper azi n-FESAEH o p ben@%ﬁ—ﬁ%@@&on% Egmple
4- (24fluoro-benzyl)-6f 268.1- 1 o

or
M+H
H
)
1 N 4-benzyl-6-methyl-8- 256.8~ 1
/@OL piperazin-1-yl-4H- 263.9
HC N benzo(1,4]oxazin-3-one
H
$
2 N 4-benzyl-6-methoxy-8- 354 1
ﬁ;[ol\ piperazin-1-yl-4H-
HiCo .
o N~ g | benzo[1,4]oxazin-3-one
3 [ 4-(2-fluoro-benzyl)-6- 268.1- 1
/@ :L methoxy-8-piperazin-1-yl- 271.0
N0 éH_—benzo[1,4]oxazin—3—one
]
\




met hoa' y- 8- pi perazi n-1-yl -
4H benzo[ 1, 4] oxazi n- 3-
-25- H (N

03/012278

271.0 H3CONo
one F WD 2004/041792
4 CN~

AN
WO
27" TPloro. benzyl )-6- 286.9- 1 PCTER2003/012278
Onret hoxy- 8- pi perazin-1-yl- 28853 H30 o NO
4H benzo[ 1,4l oxazin-3-one i C \' HN 5 CN-
4-(34chl oro-thenzyl)-6¢ 55.2- 1 O '
met hgxy- 8- pt perazin-1:yl- 58.8, H3C O NO
4H benzo[ 1, 4] oxazin-33one MtH = 388 ci H (I\é) 6 [EN
44enzyl - 8- pf per azi n- 14;@ chl_xag -bgnzyD)-6p 286.9- 1
4H benzo[ 1, 4oy %1 pefMXA - N | Zag(dN)
4- berzHy+ >68 era2| n-1-yl - 4H
168.3 h4Hnb @Z6He4 RIin-5-one
H
O
5 N 4-(3~chloro-benzyl)-6- 55.2- 1
/@:OL methoxy—S—piperazin—l—yl— 58.8,
HC 4H-benzo[1,4]oxazin-3-one
° T ° M+H =
388
Cl
H
N
6 (Nj 4-benzyl-8-piperazin-1-yl- 235.9- 1
0 4H-benzo[1,4]oxazin-3-one | 2362
L,
H
N
7 [Nj 4-benzyl-6-fluoro-8- 268.2- 1
o piperazin-1-y}-4H- 268.3
l benzo[1,4]oxazin-3-one
F N” 0o
g
S




WD 2004/ 041792 PCT/ EP2003/ 012278 -26- H (N) 8 CN~ ‘
4-(2-fluoro-benzyl)-8- 236.0- 0 piperazin-Il-yl-
, 4 enzo [ '1,4] oxazin-3-one NOF Hl % 34012278
“K)%ﬁf&gvgboro benzyl )-8- 240.0- 1 N O- SpERRe200s0122
pi perazin-1-yl-4H 242.4 Dben26ft1l, 4] oxazin-3-one N O
F HN 10 CN 4-(4-chloro-benzyl)-8- 250.9- 1 0

pi per azi & 1-yT-4H 253. 8 benzo[ 1, 4] oxazin-3-one N O\
cl H 12N 4-(4-f|uoro-benzyl)-6-f|uoro- >300 1 |0
8- pi per‘azi 3 1-yl - NO | \ F W 2004/041792

PCT/ EP2 012278 - 274-(2-ﬂuoro-benzy1)-8— 236.0- 1

piperazin-1-yl-4H- 244.5
\AL benzo[1,4]oxazin-3-one
N

e

H
N
9 » I: j 4-(4-fluoro-benzyl)-8- 240.0- 1
piperazin-1-yl-4H- 242.4
:\L benzo[1,4]oxazin-3-one
H
N
10 [Nj 4-(4-chloro-benzyl)-8- 250.9- 1
_ o) : piperazin-1-yl-4H- 253.8
l\ benzo[1,4]oxazin-3-one
N 8]
: Cl
H
N
i1 ‘:N] 4-(4-fluoro-benzyl)-6-fluoro- | >300 1

o 8-piperazin-1-yl-4H-
L benzo{1,4]oxazin-3-one
F N @]




HN 12 CNJ 4-(2-fluoro-benzyl)-6-fluoro-

8- pi perazin-1-yl -

4H 282.9 benzo[ 1, 4] oxazi n- 3-one

282.0- 1 01
F/

F H (N 13 N~ 4-(2-chloro-benzyl)-6-
Woggogboq'kzo 8- pi per azi n-1 -yl - 4H | I’H&Mbosmmw

benzo[ 1, 4] oxazin-3-one F NO2€l \ HN 14 ~N
4- (4-chl oro- benzyl) 6-fluoro- 271.7- 1 Ol
B- pI Jerazm I-yT- 272.4 bénzo[ 1, 4] oxazi n- 3-one| F /
N O 15 CN/ 6-f | uor o- 4- napht hal en- 2- 25%. 8-
il o -8 pi perjazin-1-yl- 256.1 F | /| N0
3 binzo 4] oxazi n- 3-defiefluoroi@n2dd4/Ht392 282.0- 1
PCTI EP2003 013278 - 285 HeMyin- 1-yi-411- 2820

benzo[1,4]oxazin-3-one
13 ( j 4-(2-chloro-benzyl)-6-fluoro- | >300 1

8-piperazin-1-yl-4H-

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

14 [ j 4~(4~chloro~benzy1)-6-ﬂuoro; 271.7- 1

8-piperazin-1-yl-4H- 272.4

l benzo[1,4)oxazin-3-one
NT 0
15 [ j 6-fluoro-4-naphthalen-2- 255.8- 1
/@ l ylmethyl-8-piperazin-1-yl- 256.1
o 4H-bénzo[1,4]oxazin-3-one




16 CN\~ 4-(3-chl oro-benzyl)-6-fluoro- 260.2- 0

8- pi perazin-1-yl-4H 263.1 benzo[ 1, 4] oxazin-3-one F N
wo @0@iod17bb N 17 CNJ 3- ( 3- Ox0- 8- pi perazi n- 1-yl - PCBED2003/012278

\ 0~ 2,3-di hydro- 287.0 benzo[l, 4] oxazin-4- N O

yl met hyl ) - benzonitrile | | H(N 18 \N

4- (3-fluoro-benzyl)-8- 231 7. 1 piperazta—t-y—4H
236.|5 beﬁzo[1,4] oxazin-3-one NOF HN |19 EN)|O 3

{4-Bgnzyl{- 2, 2-di net hyl}-8- 352 3 CH cm

%p%gii/ 04 17%_ LF‘;IC_:I_T/ /EP%%%‘%?%%%@%I%M 26000 {0l 11

8-piperazin-1-yl-4H- 263.1
l benzo[1,4]oxazin-3-one
F N O
Ct
H
)
17 N 3-(3-Oxo-8-piperazin-1-yl- | 285.9- 1

O 2,3-dihydro- 287.0
l benzo[1,4]oxazin-4-

0
7 ylmethyl)-benzonitrile
li
N
H
N
18 [Nj 4-(3-fluoro-benzyl}-8- - | 231.7- 1
O piperazin-1-yl-4H- 236.5
l benzo[1,4]oxazin-3-one
N O
F
H
)
19 N 4-Benzyl-2,2-dimethyl-8- 352 3

o CH3 . .
/ CH, piperazin-1-yl-4H-
benzo{1,4)oxazin-3-one
N ]




HN 20 CN (R)-4-Benzyl

pi perazi n-1-yl

wohofo@#4 HNJ 4-Benzyl -
4H benzo[ 1, 4] oxazi n- 3-

- 2- et hyl

one NI

-8- 338 3 0CH3
-4H benzo[ 1, 4] oxazi n- 3- one
6- pi perazi n-1-yl -

No 22 HNJ

NOO JNI
324 BCT/EP2003/012278

4- (4-Fl uor o-benzyl)-6- 342 1 -FFiperazin-1-yl-4H

benzo[ 1, 4] oxazi n- 3- one

HCN 23 N

(iS) - 4- Ben -2-methyl 18- 338 3 0JCH pi peragin-1-y|l -4H
N o be 4]oxa2|n-30ne H(I\I) 24 i~
8- Pi pe 1 y1-4-p71 yl met -4H NI
bé@zo 4]Noxa2| n- 3- on€=(ﬁ Eifﬁzg E’/‘EQW%? 93\@ 3
RCT/ EP20 010 7$H 3( pi
4- Benzyl
et hyjl - o. d )TI ?F%Qfl’%koﬁ(%%flf'ﬂ’j’eoxazi n- 3- one
jo
(\N N0 ) )
21 | 4-Benzyl-6-piperazin-1-yl- 324 1
4H-benzo[1,4]oxazin-3-one
0L
[N N0
22 {nnJ 4-(4-Fluoro-benzyl)-6- 342 1
. piperazin-1-yl-4H-
benzo[1,4)oxazin-3-one
H
)
23 N (S)-4-Benzyl-2-methyl-8- 338 3
@\/O s piperazin-1-yl-4H-
NS0 benzo{1,4]oxazin-3-one
. .
@
24 !? 8-Piperazin-1-yl~4-pyridin-4- | 325 1
© yimethyl-4H-
©i l benzo[1,4}oxazin-3-one
N 0
3
P




H3C N: LO CH3 26 CND 4-Benzyl -8-(4-nmethyl- 338 2 O

pi perazin-1-yl)-4H benzo[ 1, 4] oxazin-3-one \N~-OH (N
wo 2%d4/MN1492( 1- Phenyl - et hyl ) - 8- 338 1 O pi perazi RCI/BH2003H412278

NO benzo[ 1, 4] oxazi n- 3- one H (N 28 \N

4- (3- Met hoxy- benzyl ) - 8- 354 "1Q] pi perazin-1
-

-1-yl-4H
benzal.1, 4] oxazi n- 3- ane O O .CH3- WD-2004/-041792

Q
T

PCT/|EP2003/612278 -31- H (N) 29 O\~ -
4-(3-Nitr ;%enzyl) 81 369 O piperazin-1-y|-

benzol[ 1, #] oxazi n- 3- of 2
42-5(\ enzyl ) - 8- %%@Z%C)é\%pe{' e‘n 1 y SSZEH-

methyl-piperazin-1-yi)-4H
/C[ l benzo{l,4}oxazin-3-one
H.C N S0

IN
I

o
N
26 ENj 4-Benzyl-8-(4-methyl- 338 2
0 piperazin-1-yi)-4H-
l benzo[l,4]oxazin-3-one
N O .
H
)
27 N 4-(1-Phenyl-ethyl)-8- 338 1
© piperazin-1-yl-4H-
l benzoil,4}oxazin-3-one
N O
{ j eH,
H
b
28 EN 4-(3-Methoxy-benzyl)-8- 354 1
o piperazin-1-yl-4H-
l benzo{l,4]oxazin-3-one
N @]
O.




benzo[ 1, 4] oxazi n- 3- one

4- (3- Oxo- 8- pi perazin-1-yl - 349
Vvogaﬁgﬁﬁ@pxa2|n 4- N Oyl methyl)-benzonitrile p@EMeErio(d)12278
CN~ N-[ 3- (13- Oxo- 8-pi perazip-1- 417 1
enzo[l 4] 4] oxaz

NoNH H31
0~ oO-

N N
benzo{ 1, 4

o: L benzo{1

oxazi n-4- N ®yl nethyl)-phenyl]-

t hanesulfonamide to HNI1'CH S.3 0 \W 2004/041792
DCT/EPZOQB/012278 -32- HN 33 EN
4_—(4LFI -benzyl)-2,2- 370 3 O CCH
:“2‘,5n:"1 8 pi per.azi n- rf—Y%—Nitro—benzyD—S- 369 1
piperazin-1-yl-4H-
l benzo{1,4]oxazin-3-one
NO,
30 [ j 4-(3-Amino-benzyl)-8- 339 1
piperazin-1-yl-4H-
l benzo[1,4]oxazin-3-one
31 H
[ j 4-~(3-Oxo-8-piperazin-1-yl- 349 1
2,3-dihydro-
l benzol1,4]oxazin-4-
} © ylmethyl)-benzonitrile
H
N
32 [ j N-[3-(3-Oxo-8-piperazin-1- | 417 1
vl-2,3-dihydro-
l benzo[1,4joxazin-4-
yimethyl)-phenyl]-
b methanesulfonamide
H O
\S,CH




4H benzo[ 1, 4] oxazin-3-one N OH N 34 CN
4- (3- Fl uor o-benzyl)-2,2- 370 3 CH3 O CH
WO fhoﬁrmlhyj 8- pi perazin-1-yl- 4H benzo[ 1, 4] oxazZqwBr2008412278

HN 35 CN) [3-(3-0xo- S plperazm 1-yl- 382 1
\ 2 3 di hydro benzo[ 1, 4] oxazPh- 4 yl met hyl )
-phenyl] -urea HNy NH2 WD ')nnA/ 041702
pCT/ EP2003/ 012278 - 33- H N 36 CN
1- (3t Chl or o-benzyl)-2,2- 386 3 HOCGCHS3
di mef hyl - 8- pi perazi n-{1-y1- 4H benzo[ 1, 4] oxazi n- 3- gne
NOC H
H
N
33 [Nj 4-(4-Fluoro-benzyl)-2,2- 370 3
o) Cl_clg}'_{ dimethyl-8-piperazin-1-yl-
i : 4H-benzo[1,4]oxazin-3-one
N 0
168
H
)
34 [N 4-(3-Fluoro-benzyl)-2,2- | 370 .3
CH
0 C::'Es dimethyl-8-piperazin-1-yl-
4H-benzo[1,4]oxazin-3-one
N O
F
H
()
35 N {3-(3-Oxo0-8-piperazin-1-yl- | 382 1
© 2,3-dihydro-
Nl\o benzo[1,4]oxazin-4-
yimethyl)-phenyl]-urea
HN\H/NHz
O




H3C (N:rCH3 37 N 4-Benzyl -8-(3,5-dinethyl- 352 \ O~
pi perazin-1-yl)-4H benzo[ 1, 4] oxazin-3-one N OH 38
WO 4/014\%176%- (4-Chl oro-benzyl )-2,2- 386 3 \ O CH pCT/EP2003/012278
I met hyl - 8- pi perazin-1-yl- / a .
AH benzo[ 1, 4] oxazin-3-one N-&/ G (H 39 N
4-Benzyl -6-fluoro-2,2- 370 3 O CCH

di met hyl 48- pi perazin-1-yl j a
AH benz n4] oxazin-3-one F N O WD 2004/ 041792

PCT/ [EP2Q03/ 012278 -34- .H 40
e e | o

13¢ 4t Chl &F o- bengy! ) -
[ | uor o- - dbret By | - 8 Erlethyl-8-@pghgieilagi n- 1-yl 4H

benzp [ 1 oxazih- 3t Cl .41
5- Fl Lor o< (-3~ gi0r 0- %gg;e%zoél,%ﬁsz]}—or@k
l-B- 3 :

or
penzyl ) -2, 2- di net hy

WO Ww

\[ j/ 4-Benzyl-8-(3,5-dimethyl- 352 1

37 N
o piperazin-1-yl)-4H-
l benzo[1,4] oxazin-3-one
N O
H
N
38 ENj 4-(4-Chloro-benzyl)-2,2- 386 3
0 C{;; dimethyl-8-piperazin-1-yl-
i ’ 4H-benzof1,4]oxazin-3-one
N 0
: Ci
H
N
39 Nj 4-Benzyl-6-fluoro-2,2- 370 3
0 CZSH dimethyl-8-piperazin-1-yl-
I ° 4H-benzo[1,4)oxazin-3-one
F N O




pi perazi n-1-yl-44 F N O benzo [ 1,4] oxazin-3-one F
42 N~ 6-Fluoro-4-(2-fluoro- 389 3 OC H
2, 2-di net hyl - 8- .3 pi perazin-1-yl 4H 0055278
WO%% /g%lg% 1 4] oxazin-3-one F H (N 43 PeEh
6- Fl uor o- 4- (4-fluoro- 389 .3-8bEH
benzyl)-2, 2-dinethyl -8 piperazin-1-yl-4H4 F N.O
benzp[ 1, @ﬁxam n-3-ong F WD 2004/ 041792

bCT/ EP20034012278 -35- H (N) 44 CNJ
4-(3 or g- benzyl ) - 6 405 \ O

I461 2,%- di methyl - 8| & (HiargheRslgr - 4 [BR 0 3
@f@ - Onuﬂu@b 1t -Ghigethyl-8-

piperazin-1-yl-4H-

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

benzop[ 1,

41 [Nj 6-Fluoro-4-(3-fluoro- 389 3

CH .
0 03|-13 benzyl)-2,2-dimethyl-8-
piperazin-1-yl-4H-
P NI © benzo{1,4}oxazin-3-one

H
N
42 END _ 6-Fluoro-4-(2-fluoro- 389 3
0. /2, | benzyl)-2,2-dimethyl-8-
[ i piperazin-1-yl-4H-
F N| © benzo[1,4]oxazin-3-one
F
H
)
43 [N 6-Fluoro-4-(4-fluoro- 389 3
>H
O/ 2 | benzyl)-2,2-dimethyl-6-

C
| P /L piperazin-1-yi-4H-
benzo[1,4] oxazin-3-one




~OH3 45 N 4-Benzyl - 8-
pi perazin-1l-yl)-4H 1 / benzo[ 1, 4] oxazi n- 3- one
wo Bbos@170d) 1- Benzyl

- 5- pi perazin- 1- yI

(3,3-di nethyl - 352 |

O

NOH
360 4 CpCT/EP2003/012278

1H benzo[ 1, 3, 4] oxat hi azine 10 _2,2-dioxide is, NLO H
47 ON1 4-Benzyl -2, 2-spiro- 363°3 N O
yclobutan-8-piperazin-1-yl- 4H henzofl -4} exazi-h-3—ene
ff/ NO hyﬂrochlorlde salt WO 2004/041792
ﬁCT/EPZO?Z/ 2278 -36 Anot her aspect of the invention
pr ovildes npositior 1 Si her apei- cal|ly s
gf*f'egt i ve @anount Qq.[f at (gr@-flom Q&Zglprpét)und of Tormlla I’
and 3 Tace Ilﬁuauﬁégﬂhmkéwb&frler Yet
gnot her e i aventd. pRpeovi des a pret hod if or
t|r eat}i ng 5 N vous system (CNS) dj sease
Statd in a subj ect conpenzel hiy oxesindretcer i ng{ t o t hd
gubj gct a pewti gally effective amount| of a
compdund of for I.| The di sease state may
donprli se, for exaqpl e, psychoses, schizophrgenia, nanic
depr gssi ons, neur e} ogilcal disorders, nenory
di soriders, attention deficit disorder, Parkjnson's
TSegse, gnygrrophic (tateral sclerosis, Algheinmer| s
disease[i :%&%tlngton's di sease.
45 4-Benzyl-8-(3,3-dimethyl- 352 1
0 piperazin-1-y1)-4H-
l benzo[1,4]oxazin-3-one
N O
H
N
46 [Nj 1-Benzyl-5-piperazin-1-yi- 360 4
0 1H-benzo[1,3,4]oxathiazine
420 2,2-dioxide
N/ \\O
H
N
| 47 [Nj 4-Benzyl-2,2-spiro- 363 3
0 cyclobutan-8-piperazin-1-yl-
4H-benzo|1,4]oxazin-3-one
N~ "0 hydrochloride salt




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

Woﬂyg%h%zm estinal tract in a subject conpri Simg/EP2003/012278
mnistering to the subject a therapeutically

ef fective anmount of a Conpound®ef Formula I. Another
aspect of the present invention provides a nethod for
pr odumottrey a@ecimfruimmd‘xtofn Frovidel acmpaSt@hFpeRIATRE df

L A IR P R St o

et'e e ve synthetic
pheﬁﬁidemaﬁphemplso]slwmrand descri bed bel ow. The
starti ng mat eri al s and reagents used in preparing

 comie GRS dS; FEREhRChon B fE bAIGH Rir By { £l
5 naﬁ&)us p,rsmmaf@ldsmsm o in kst tomphisiog adiinistedng i9 thpgibject 2

Bl SRS LR oLy 20 L8 S may

&ﬂpfri@@ fcblsexah‘\bpleeysy&uﬁen Schlmhreﬁm,rxkamﬂ; @gpxessmlsmgologlcal

dagox ‘g"ﬁ% ggggﬁf%ﬁdﬁsgﬁ%lf athpRon éie\aﬁ' t%ljwrrse T %p g%ﬂglgm FhREML &nyotrophic

126D sRABGE, AllSheingard @egﬁrdrd{ﬁeagtorémdx,seaul ey & Sons:
New Yor k, 1991, Vol unes 1-40. The follow ng synthetic

rea cheme re nere Ll tbustr .

10 ro; ROLEROBET TS Bt RPREnE BpSUa G F R preating 2
dw’a)\z‘&é}tdf&& c&&ﬁmhﬁ:sﬁxyaﬁ thesihzedbjeandnvatsingmlministering to the subject

dificatjons to these hetic tion.schenmes can

aggeqﬁ%}gmgi%ﬁﬁc‘m’e Fraowy @35?"8&?%‘%‘1 E%é il ed in the
art having referred to the disclosure contalned in
t hi s ARy aEpect &ﬂ”theEr & igveintiog pratides aahsthad drtpreducing 2
|nterned|ates of the synthetic reaction schenmes can
geEmoyaf &f Edmad- purified if desired using conventional
techni ques, including but not 30 limted to,

15 11| tdahp&ihds A Sleiphéseht iatentivnyah bl |rmich:tby@manety of methods depicted

chronat raphy, and the Il.ike. Such te S ,can be
ipfiht deeeHive é@%}%@a@s&\f@ﬁ%ﬁg?“ws 41&&?‘949

physi cal constants and spectral data. WO 2004/ 04179Z

Pdlﬁ%%ﬁ%ﬁﬁ?&ﬁls and fedgdBh® SiSedSip blﬁarﬁfg these tdmpounds generally
contrary,

e reactions .des rlbe er
wa 611g G labIE PR FRFB Bl B tefgat“%ﬁ@fi@dg{iﬁem“%bég or are
ﬁar% Eff:deg:o% RESWH B Bos@slaiRAGH ildart EsTROLAL ptbeedurarsgeforth in
fromabout -78 Cto about 150 C, nore rab%  New
20 refenenceteh 2pFieset @it s Raagertgior %ﬂ%@% ’%Féf §°“5
‘f{ﬂ% £ VOl et !lMSaRo n’fz_ﬁg{)ﬁ ) (CaFb A DdrRftiuhds, Elsevier Science

erat ure, C. Schenme A bel ow

PUllisbendoss \quemssyhﬁ hod ﬁéPEiF@é’é‘élfr e d,Qaggric feprtigps gy & Sons:
1%@\9%"0&,%991, Volumes 1-40.

The following synthetic reaction schemes are merely illustrative of some methods
25 by which the compounds of the present invention can be synthesized, and various
modifications to these synthetic reaction schemes can be made and will be suggested to

one skilled in the art having referred to the disclosure contained in this Application.

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

and spectral data.
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SCHEMEA

In Step 1 of Scheme A, an ortho nitrophenol ais reduced to the corresponding
2niline 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 Z,B—dihydro—1,5-benzoxaiepin-é(SH)—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=1and R, R* as hydrogen), 2-chloropropionyl chloride {which provides n = 1,
R’ as methyl and R* as hydroven) 3-chloropropionyl chloride {providing n = 2 2nd R,
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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 2 heterocyclyl group
and provide the heterocyd}rl—N—arylalkyldbenzoxazinone.compound Ie. In many
ernbodiments q is 1 such that the heterocycle compound fis a piperazine compound of
the formula h:
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eterocyclyl group and provide the
het er ocycl yl - N-aryl al kyl - benz®&zi none conpound le. In
many 30 enbodi ments g is 1 such that the heterocycle
conpound f is a piperazine conpgund of the formula h:
WD 2004/ 041792 PCT/ EP2003/ 012278 -39 R RB N Rs 7R
8 ARS s R s RR7 NRs Hﬁ ch that the
het erocycl yl -N-aryl al kyl -b oxazi ffone conpound of
formula Id is of the formBfale<BRs NRs R Rs
RNRR4A R pRa (RPRNO R®”/MRb Re_5 whichis
di scussed above. Sever al alkyljgubstﬂiuted pi per azi ne
conpounds are comercially available or easily

LR, Bk A6 ERL o BRI N KA AL S HNESe SstHp SBESE formuda Id is of

the formula le:

R \ Rs
N 5
Ra—: \ngs
R 5 R5
R N R
R’ O/ R
R,
N 0
Ra
Rb

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

ander 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

-2 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 (ie., 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.
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preferably 1-100 mg daily, and most preferably 1-30 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.
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carriers may be either solid or liquid. Solid form preparations include powders, tablets,
pills, capsﬁles, cachets, suppositories, and dispersible granules. A solid carrier may be
one or more substances which may also act as diluents, flavouring agents, solubilizers,
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating material. In powders, the carnier generally is a finely divided solid which is
2 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,
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30 contain formulatory agents such as preserving, wetting, 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 Iyophilization from solution for

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

The compounds of the present invention may be rormulated for topical

admmlstratlon to the epidermis as ointments, creams or lotions, or as 2 transdermal
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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

30  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
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Publishing Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical

i ini i 1 described in
formulations containing a compound of the present invention are

Examples 6-12.

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 imiting the scope of the invention, but merely as being iflustrative and

representative thereof.




30 pressurized pack wwth a suitable propellant such as

a chl orof | uorocarbon (CFC), for exanple,
\ géﬁcﬂllg odi f I uor onet hane, trichl orof | uor onet heRerpBizn12278

WO A0t %tetrafluoroethane or carbon di oxi de or other

sui tabl e gas. The aerosol may-45conveni ently al so

contain a surfactant such as lecithin. The dose of

drug may be controlled by aiEmmhgeéd val ve.
~Alternatively the active |ngred|ents maybe provided in

SU|tabIe pomder base such as |lactose, starch, starch _
der i viad dyesti pedtedsrehyebcabatpinabis I}:"Jmhply Iweretartibd gut agFeFding to
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conposition may be presented in unit dose form for
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or bl jstes pac qron1mhic t bey powdgp omaybe
adni @ er ed g@a&ans" of I 'nhal ef— esired,

4 #@ps caduchi@ pr epakg it h eREEFIY coati ngs
adapt ed sust ai ned or contrélled rel ease
adm ni stration of the active ingredient. For ex Ie,
the conpounds of the present invention can be
formul ated in transder mal or subcut aneous to dr

del i veBy devi ces. These def'ivery systens are
advant-agedls wheep 3ust ai %BgaseS@@4 t he cegﬁ%ﬁf%]§

argBhen pa npl iaa@eorv t h

treéa ednen is ruct al N CBnpodemaectiom R
transderr delivery systens requently attache
to an skin- adhesive solid supp The conpound of

interest can al so be conbined Wth a penetration g0
5 enhancer, e.g., Azone (1-dodecylazacycl oheptan-2-one).
Sust ai ned rel ease 15 delivery systens are inserted
subcut aneously into the subdersdnEByer by surgery or
i njection. The subdernal inplants encapsul ate the
compound in a lipid soluble nenbrane, e.g., silicone
rubbetep or a bi odegradabl e pol yner, e.g., polylactic
aci d. The pharnmaceutical preparations are preferably
in qug dasa Iﬁg@qguxb haldCh form the preparation
i s sdbdrv ani 0oses contai ning appropriate
quantities of 20 the active conponent. The unit
dosage form can be aBbackaged preparation, Bhe package

cont ai ni ng dlscrete 1'hitlese,t@;ﬁmreparat Mlich as
packet ed tabl ets, | es, - rs i al s or
anpoul es. Al so, g! e "N osag*eci T casf-De papsul e
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appropriate nunber of any of these in packaged form
, Qtherc suitahle pb ggmcﬁgﬁlﬁﬁh) CAEsEv& @nekrihebter (300 mL) and

fornﬁ% TOhS are s&ri I n
was added slowly to a solution of 6-bromo-4-fluoro-2- nitrophenol (11.8 g, 50 mmol) in

550 L of ethano! 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
15  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-methoxv-4H-benzo[1.4loxazin-3-one
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present ative pharmaceutical fornulations containing
a conmpound of the present inveation are described in
Exanpl es 6-12. EXAMPLES 30 The fol | owi ng preparations
and exanpl es are tven to erabl e those Killed in the
art to nore clean] yowu e ce the
present inventig hey shBE'{?E'%t be qgliégred as
I'imting the scop Nche%nvetlon Perg as

re

being illustrative and® ative therfgof. WO
2004/ 041792 PCT/ EP2003/ 012278 45 Exanple 1 4 benzyl 8

pi perazin 1 4H benzo(1 4l oxazi ane .hydrochl

sal tThFﬁeaC§9ﬁt“h s Exam%%@a&ﬁaé%ﬂ@%g?f%ao F#’faﬁ Péocegures reported

ﬁﬁ@émh?e Y& for ekl 1@(1:0%55, @%ﬁﬂﬂdﬁmgah@uﬂi Maﬁwm@sssaeu Stanley
own I n _Schene wher ei n eie % re g%ng(ﬂi‘

GeKlabbert. Bricr Hdabsy é&foasocﬂq esilep Me PO R

NH cyclization 2 H(N Br Br CN\~ OStep 30 Step

AX 0 ﬁ&atlﬁra%d@oﬂtz%ﬁ of N:]Pitd@]m ﬂla&r P(\h(f:hfm WaQ ﬁcﬁl‘ddl tea sgiulﬂblﬁof 2-
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none.

Chloroacetyl chioride (6.1 g, 54 mmol) was added dropwise at room temperature, and
the mixture was brought to reflux while stirring for 2 hours. After cooling to room
temperature, water and ethyl acetate were added and organic layer was separated and
dried over Na,SO,, filtered, concentrated to give a light brown solid. Recrystallization
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:
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+F)*

Step 3:

4-Benzvl-8-bromo-4H-benzol 1.4l oxazin-3-one

col ool
O

To a solution of 8-bromo-4H-benzo [1,4] oxazin-3-one (343mg, 1.5 mmol) in
10m! 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




R NOreduction + 1 NH 2 R2 10 Sodiumdithionite
(58 g, 335 mmpl) was dissolved in warmwater (300 i)

Wogghg.m%z added slowy to a solution of PCT/EP2003/012278
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rono- 4-f |l uor o- 2- ni trophenol (11.8 g, 50 nmol) 1n
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concentration on a rotary evaporator I nduced
£deyp3d @01 Al MeQueii@aykbwas sdttated with dthdncetatel (2ck 25ani) and the
roomtenperature and crystals forned. Filtration and

amybingd oxghfigifdetonsheere Washed sathpeaierd 2as2arohhindebrirg (2 ¢f 25 mi).

LO¢ g, 49%vield) . N5.207 (M .8 .
bionbrs ste it Ou Blerkonr Pl B b Edsinedfp vocuo and resuling
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RN TRt A An et Po faralpArLhBil L) chaliprione =2
galloid salid pB406eties: 058 (dpelt.ed in literature. See for
exanpl e, Conbs, Donald W; Ranpulla, Marianne S.

5! B oo e Ppaflafh Sehar A 8RR ehonee.
ﬁéupﬁﬁe Brcﬁﬂd»’cf&h@[ﬂ,@cﬁ:;aﬁ?ldﬁﬂnd Veritat eryl{iR@ badrhideasnd arylalkyl
to, a sol ution of 2 . . . ]
Fese b g A eoRg il aTaleble gr koya i s TR0

mL of 2-butanone. Chloroacetyl chloride (6.1 g, 54

nmol }-Beasyl-adstechods-apithd etFhbenzopt jormpesaons, 8(S AvieH)t 3a4.0.
m xture was brought to reflux while stirring for 2

o SO0 85 00 SRR £, AUSTARRY 5500

separated and 10 dried over Na2SO4, filtered,
concesBirbmbed(3-Gugioviesnayl) isghtthbrpwH-tsmko(d,4] oxazin-3-one, MS
Recrystallization fromEtOAc gave 2.2 g of the title

&4 Lfr’?%?gs light red solids. The nother |iquor was
chromat ographed on silica gel using Et OAC/ Hex (1:4) to

gi ves@ehber (2o bénzhl) ghinethesly-4Rdbdres | 1,4/Bxazin-3-one, 'H NMR
ggSC%, gg,O?M' 5[—]2%:'8: 3.66 (s, 3H), 4.79 (s5,2H), 5.22 (s, 2H), 6.29 (d, 1H,]= 2.83 Hz),

6.74 (d, 1H, J = 2.83 Hz), 7.00 (m, 1H), 7.20 (m, 2H), 7.42 (m, 1H).

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-flucro-benzyl)-4H-benzo[1,4}oxazin-3-one, MS (M+H)™




The foll ow ng compounds were prepared in a simlar
manner: 15 8- brono-4H benzo[ 1, 4] oxazi n- 3-one, M =

wo WéPehs244.9 C PCT/EP2003/012278
8- br onp- 6-f | uor 0- 4H benzol[ 1, 414%a2| n- 3- one M5 247
(MtH) + Step 3: 4-Benzyl -8-br 4H benzo 1,41

et o B o T
GBI T oy bdenannie o

(68, TH,Jer 2R38iz) 7.78E0), MoK, pd).t7. Zﬁw(\m,slé{)at 0C. The
sol ution vvas stirred with a nmagnetic stirrer at 0C

];3 (r) | 82% dd'oazf—gm%%%o— L eirngﬁ? %21@18%@5;1 ,glo?c&%?-g—cﬁ}% ll\/I)S (M+H)":

5 . 3wa® added |n one portion and the reaction m xture WO
2004/ 041792 PCT/ EP2003/ 012278 -47 was stirred at 0C

:ggrﬁs g—glllcap Jjgéhgﬁl Uty on enzyll oﬁéﬁm ;{(‘?g]o&QmH’%rcEH et RIS (M+H)™

Fyartiti oned bet ween vvater (50ml) and ethyl acetate
(50 m). The aqueous Iayer was extract ed with ethyl

aceta 2
Fr sk PO ek e il AP B S Bracip 3 ome M
(2+)258ah) . 5 After drying over l\/gSO4 the organic
fraction was concentrated in vacuo and resulting
bro resi due was purified by flash chromat ography

10 (5%@@1@28 hyl acetate / Hexane in 30 minutes) to give

402ny of4 benzyl 8 brorm 4H benzo [1,4] oxazin-3-o0ne
‘ a i vae hthachloride salt

fol I'ow ng conpounds ver e pr epar ed in a sinilar fashion
starting with 10 appropriate bronmobenzo[ 1, 4]

oxazi none and various aryl allf<yl brom des and arylaal kyl
chl ori des, \/\hl"‘é;ﬁb%re ei t he i)m“rer cially availa I e or

|n the IN o ]5ature [

- br ono- 6- net hyl - 4k benzo [ 1pAFoH
n-3 one MoerEMEH) +: 334%0 l
@ belzo[ 1, 4] oxazi n-

b (2-f1 uor o- benzyl ) - 6- y-4H benzo [ 1, 4]
-otie, M5 is (I\/H-|—|)+:367.9.

A solution of 4-benzyl-8-bromo-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
15 of Pdy{dba)s (28mg, 0.03 mmol), BINAP (2, 2'-bis(diphenylphosphino)-1, 1'-binaphthyl)
(41mg, 0.066 mmol), NaOt-Bu (175mg, 1. $2mmol). With stirring, the solution was
heated at 95°C-100°C for 1hour and was allowed to cool to room temperature. The

oxazin-3

reaction mixture was filtered through celite and washed with ethyl acetate. The fltrate
was washed with water (2 x 15ml) and brine (1 x 15ml). After drying over MgSOy, the

20 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-3-0x0-3, 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

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




8- Br orm-4-(2-ch| or o- benzyl) - 6- net hoxy- 4H benzo [ 1, 4]
oxazi n-3-one,'H NMR (CDC13, 300 MHz) 8. 3.66 (s, 3H),

5.22 (s, 2H). 6.29 (d. 1M J = 2830
WO 11 3 2 D3, 7000 (m 1Hy 7. ZCTRERbpLa
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7.42 (m 1H). 49 -
8- Br ono- 4- ( 3-chl oro- benzyl) - 6- met hoxy- 4H benzo[ 1, 4] oxa

Fitss, Qﬂ@hm%me@y&ﬂh’f@ sblidBrRed. The solution was allowed to cool to
4-Benzyl - 8- bronp- 6-f | uor 0- 4H benzol 1, 4] ‘g lb ? gﬁ 3

MVETE rMeratuE s Al 118-gpebingendyl 8- HIP?E%%- b “%1 fn%ﬂlp Birago-3-one
%ydéoé‘hoﬂ&caélt@s SIRAEd aé\@h&%@oﬁv Swder hfter filtering and dryingin a

r ono- 4- uor o- benzy enzo[ 1, 4] oxazi n- 3- one,

WRULVHNER: M@Bﬁ‘@M'BTiBFE??o—£35(9r2é@P&o benzyl ) - 4H benzo
[ 1, 4] oxazin-3-one, M5 (MtH)+: 354.0 25

-B fldead; b\ A B eRFO{tdrt b Mz
T rs?g%fé’%lvs (Ogﬂ?)%"l(ﬁgIS Wl Gapalian Smil Aenaoudsd

| BOTOERIE 6w sted bromabgnzo! 1,4] oxazinones:

S- Brono- 6-fl uor o-4- (2-fl uor o- benzyl ) - 4H benzo[ 1, 4] oxaz

3 Tl
A R i

&loBLS: (Mt H)1Bp8,Jnp-=2568+63.99C73 Hz), 7.10 (m 3H),
7.28 (m 1H).
8- Br @'isgnﬁn el ﬁig&gﬂés(p%p&mnoymﬁ%yﬁao{ #ithhans ol dndbyxachloride

i n-3-one
Sl BMSTEMEH dbt-0- 4- (4-chl or o-benz7l) - 4H benzo[ 1, 4] oxaz
in-3-one, M5 (MtH)+: 370.9

8-B > L L n
. 4{ 2m: éﬁgxloaé B&Ezﬁrr)"s ﬁé&tﬁxﬁ}fy }_Ex 1?azﬁﬁ ngp% %fug%[bemé%z{n -3-one

bedmylhloadpsabek@z (M=+F)/ B %Hllbeﬁé%ﬁ 74P¥xazi n- 3- one
hydrochl oride salt boc Pd2(dba)3 N NJ Br BINAP O

;\Iaﬁllofl By SR HCh A Ehdih Gy-8- Db Bne 1 H-@r0be0] 104 16kazin-3-0ne

hydrochloride salt, MS: (M+H)" 388, mp = 286.9-288.9°C.

4-{3-chloro-benzyl)-6-methoxy-8-piperazin-1-yl-4H-benzo[ 1,4 Joxazin-3-one
bydrochloride salt, MS: (M+H)" 388, mp = 55.2-58.8°C.

4-benzyl-6-fluoro-8-piperazin-1-yl-4H-benzo[1,4}oxazin-3-one hydrochloride salt,
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. - '
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WO’?‘?@?S‘%{% 15 of Pd2(dba)3 (28ng, O.03 mm|),¢g?%KP SO

(2, 2' - bi s(di phenyl phosphi no)-30,-1' - bi napht hyl ) (41ny,
0.066 mmol ), NaQ-Bu (175ng, 1. 82mm|%. V\fth stirring,
t hed-$6fubiwhenusl-6-Aeaet paerescl-TbeH-paro I orazind-GREs

al | d.to.,cpQl 0.0 dre. The reaction
hﬁ’?%ﬁgréd%t’%r @éiglélg ?ﬁﬂfogghg%e ite and washed with
ethyl acetate. The filtrate was washed 't‘g water (2
X 154@11—)ﬂuarm}bbrrziy})eﬁ-(lmom—&-@rne)&lmﬂtYMPBP%Z\Igb’ PRGSO,

t he .20 .Qr gani &. f+ i - enblaged in vacuo and
hY%QEFﬁ??%g% b LU D), 560, 487 2825 |g§a%y f1 ash
chromat ogr aphy (10% 40% Et hyl acetate / ﬁx e i,n 30
s mi ngt(eshldro-bghud)-6-68omy Safipertier I5Hci e AW B othfd

a el,l o [ 29 - Beszyl - 3- oxo- 3,
birar iy Sl B G0 T, s £ 52867
oxazi n- 8-yl ) - pi perazi ne-I|-carboxylic acid te{]t - b_utg/l
est er(4{dld6Degzyl)-6-forontetiperaar- 1aylsHdibewep 1A aagp-5-one
et hanol... T i wt,i M et hanolic 25
hﬁé‘@?@@ﬁé%fﬁ%@é?@ g_ic)l 3’? ?gnnﬂ\% 272’?%4%& m xture was
heated at 100C (steam bath) for 20 WO 2004/ 0467%2 )
PCTER206- fepbHven-2-48methylch-piperagin-hiil-¢hi-bingall4]oxazin-3-one

crystallin [ ar. T ilopn was allowed to
1o ngtthebippe P Wy KRG TR ndsa 3 5o -

4- benzyl - 8- pi perazi n-1-yl - 4H benzo[ 1, 4} oxazi n- 3-one
hy duo@hiMettioste-beatyl)- 8-piperizire ttrbdHabengol L. 4RKaERP 1B\
pqwd fter filteri nd drying in a vacuum oven.
WEFOC%’E%EQFW? @E*ng%%.' 9-236.2C. 5 The fol | owi ng
conpounds were prepared in a simlar fashion startin )
Wi t h-(3aRpFepEizst)es-pipestzirt LiyedHHreszaliyd aasin-3-png; hydrochloride

oxazj nqnes:

Sﬁﬁ'b@#iwi%mﬁé‘?%yl - 8- pi perazi n- 1-yl - 4H benzo[ 1, 4] oxazi n

-3-one hydrochloride salt, Ms: (M-H)+ 338, = )

15 ng .48(32]@3}1196:]3311@1)—8~gipe;azin—1—ﬂ—4H|~ben|zo Ll lifli_] Exazm— —[oni, }Zdroc}ﬂorlde
- benzyl - 6- oxy- 8- pi perazin-I -yl - enzo :

%@a%%ybﬁ{?gﬁgg%dr ochloride 10 salt, Ms: (M+H)+ 354.

4-(2-fluoro-benzyl)-6-net hoxy- 8- pi perazin-I-yl-4H benz

o L-¢4-0%azi-piparaginel -yhydrdinhirobiess 3 4 exazivst-yimehyt-

372, . = 268.1-271. ) +

W@lgﬁﬁé’ﬁé—r ﬁﬁe)sglg-qﬁiét %T(If}) 83-'4pgi' perazi n-1 -yl - 4H benz
o[ 1,4] oxazin-3-one hydrochloride salt, Ms: (I\/H-I—?t
388, 4_(11103;0%&@91'@8181—9132,31cﬁhydro—benzo [1,4]oxazin-4-ylmethyl)-

20 éﬁ[ﬂg?gwfrgli r, _chfz ) IR mz,s}éf)aggg_perazi n-1-yl - 4H benz

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—3f1—2,3-dihydro—benzo[ 1,4]oxazin-4-yimethyl)-phenyl]-
urea, hydrochloride salt. MS: (M+H)" 382.

4—(3-chlomwbenzyl)-é—ﬂuoro—8—piperazin—1—y1—4H—benzo[1,4]oxazin—B—one,
hydrochloride salt. mp = 260.2-263.1°C.

W




hydrochl oride salt, M5 (MtH)t 388, np = 55.2-58. 8C.
4- benzyl - 6-f | uor o- 8- pi perazi n-1-yl - 44 benzo[ 1, 4] oxazi n
= 3- ydrochloride salt, WMs (MtH)+ 342, por/eEp2003/012278
wo g BRT YOS
4- (2-f1 uoro-benzyl) - 8- pi per azin--1-yl - 4H benzo [ 1 4]
oxazi n- 3-one hydrochloride 20 salt, l\/? Iéﬁk %
nmp =Ugisg tte-apave mocedure, but wmh4 bromomethyl pyridine in step 3'instead of

g’er,gzgf grogl%eOB %%%’%% %%zg% n}(lgne?zﬂyi 4H- Béiﬁé?l é%]éﬁeasﬁéﬂ -3-ome,
Uydraelflbuds el e preppred- M%éwzﬂh 325, 71 4H— benzo [ 1,4]

roxa2| n- 3-one hydrochloride 25 salt, Ms: (M:H) + 342,

ith 1-b thyl benzene in step 3 instead of
4 ( 4U§1,§|igggs a:ﬁéw?'e né‘rglt duge but grl nl anILI}O;I _y4 beﬁ; %3 Pl i

s byl brofhidm é—<hﬁ&ﬁnﬂmﬂoyli}1§eplp@a¢m—l WH{DW‘I) {,43%pzinpgs00e,
5 2 / Y Ig}:' P2003/ 012278 -50
%Y%Egi?“ u%éf%gggn ﬁ%%% %%é?% 9!3g'er azin-1-yl-4H benzo

[1,4] oxazin-3-one hydrochloride salt, Ms: (MtH) + | )
360, Using thes®0@procedure, but in step 4 replacing the boc-protected piperazine

S e ol

BiperaziaB 2-y)-4BDeG[ 1,5 oxazin-3-one, hydrochlonde salt. MS }_?M+H) 352.

?ﬁ%&?ﬁs‘z’% ST c9eﬁ%{ i8aSpLestenl il s potiaendosi s

03 <dimed§Cpiperazin-1-y1)- 4H benzo[1,4] oxazin-3-one, hydrochlonde salt. MS:

ﬁ’é{ﬁ'@q ﬁo benzyl ) -6-fl uoro- 8- pi perazi n-1-yl -4H benzo[
n- 3-one hydrochloride salt, Ms: (MtH)+ 376,

= 271.7-272. 4C.
6 f1 Sfidar; mmbhgammnz -s/broetdvgt methpipdieagl in-stepyd toprppde 6-

%n 20 !&%@@lm f(jé?fo - —rc])iug én %t%) Q,ytgg %ﬁ%tv%g‘ cgﬁnﬁcﬁi&d’s wk prepared:

4- ( 3- Met hoxy- benzyl) 8- pi perazin-1 -yl -4H benzo |
15 0XazurB&mrArepipefyidr beht Hrtiedeo($ Al oxaziBl-oa ik de salt. MS:
Né«- tro benzyl ) - 8- pi perazin-1-yl - 4H benzo[ 1, 4] oxazi

\ hydr ochloride salt. M (MtH) + 369. 15
4-( 3- Am no- benzyl ) - 8- pi perazi n-1-yl - 4H benzo[ 1, 4] oxazi

n 3- @f(@rFlfi(yrdrblﬁb}HDB@ﬁiﬁaraaﬂnt-yl - B et Hi box8a@8- 3-one, hydrochloride

sa} SM%S’H%{? sHET azin-1-yl -2, 3-di hydro- benzo[ 1, 4] oxazi n

Example 2

1

o

20 4-Benzvl-6-methvi-8-(4-methyl-piperazin-1-v1)-4H-benzo[1,4]oxazin-3-one

N s E ]
ﬁll\ § e ﬁ L
o -

To a solution of 4-Benzyl-6-methyl-8-piperazin-1-yl-4H-benzo[1,4Joxazm-3-one
(140mg, 0.42mmol) in CH,Cl, {5ml) from Example 1 was added formaldehyde (37 wt %
solution in water, 50ul, 0.67mmol) and NaBH(OAc)s. The solution was stirred witha




benzonitrile, hydrochloride salt. M (MtH)+ 349.
4- (3- Oxo- 8- pi perazin-1-yl -2, 3-di hydr o- benzo[ 1, 4] oxazi n
wo 208gohvmt hyl ) 20 benzonitrile, hydrochl ori de P€alEp200§812278
T (MPH) + 349, N
[ 3- (3- Ox0- B- pi perazin-1-yl -2, 3di hydro-benzo [ 1, 4]
oxazi n-4-yl nmet hyl )- phenyl] - et hanesyl f onamni de
nhgﬁﬁ@ﬁt@¥ Et@oggieznpef@:ﬂ%‘l\?%ﬂ-bm&& % tﬁen partitioned between CHaCla
3if 22050 8: DI Ref AL Bsrkad (28nd). drHRyan e ReREPds dhexad with
drgjnﬂg ??%ﬁ%%f%—%ﬁ%?f’% ar eg', hz/dr ocﬁl or i 3@@3&' t. M ,
H)(# x3B2ni) 2Bfter drying over MgSQOy, the organic fraction was concentrated in

Cg:I-yt(t:%-chl or 0- bepzyl ) - §-f | uor g- 8- ieper.azli lHyé%T t&%‘fﬁ 3
vhero @@%&ﬁﬁﬁr@ﬂ;ﬁ@ﬁhﬁ%ﬁ%%&tﬁipg% R b enzO LA n
5 0&59;;%118@%011&(1%3,@@%%&@&13@39?2003/ 012278 -51

I ng the above procedure, but with 4-brononet hyl

pyridine in step_3 instead of benzylb 1 de, s o
b Pe TR ATy PERA "S"E?Rﬁf?@?ﬁyffli%&rg]s‘gzg’i%ﬁ]f,"?ﬁ“(?aia;i
L D R3n PRS- (4- 047 @ vBad T - Bapso e peime3 -olB: MS: (M+

“fﬁkﬁﬁ%@g?g@ %%Yg%gﬂhe abO\}/fg procedure, but with

338.or onoet hyl benzene in step 3 instead of 5 benzyl

br om de,

4- (1- Phenyl - et hyl ) - 8- pi per aziyaniplg1- 4H benzo[ 1, 4] oxazi

n-3-one, hydrochloride salt was prepared. Ms: (MtH) +

338. Using the aboyve procedure, J b
10 rep| aci nd I3 a3 hys=damghiixi=o-DIPCLaZL T2 -DERZO

protected 3, 5-dinet

hI' - pi rzine af f or ded _
4- Be[%%%ﬁééﬁg’%:é)‘cgdd% d¥bribed in this Example were carried out according to
pi perazin-1-yl)-4H benzo[ 1, 4]0 pn-3-on .

 thygrasedsishewa & sdiefme %.E‘ETG‘M%@)&%IZ dreyas degigd herqin,

usi ng boc-protected 3, 3-di net hyl - pi perazine in step 4

provi ged 4-Benzyl - 8- Br Br

(3, 3-di nethyl - pi perazin7l -yl)-4H kenzo[ 1, 4 zi n- - oy

e, h cﬁ[‘ori | t SR T ( + B8562. S_%;xg%{z;pl @ t ]f
usi m, N9~ 6-/bx onoNkgiatvet H GtcEption_ta N

pr 8vi de 6% omo- 4H benzo [P‘f, 4] oxazi/n~3-one | nTt ep
3, the followi ng conpounds were prepared: 15
4- Benzyl - 6- pi perazi n-1-yl - 4H benzo[ 1, 4] oxazi n- 3- one,
"~ hydrochloride salt. Ms: (MtH) + 324. H
4- (4- Fl uor o- benzyl ) - 6- pi perazi n-1-yl - 4H begiﬂhl, 4] oxaz
42.
N

i n-3-one, hydrochloride salt, Ms: (MH)+ Exanpl e
2 20 4 Br
Benzyl - 6104 hyl - 8- (A< | - peeazin-1-yl)- ol 1
.41 ox Alkytation ne,] Amination/ .
R N|- O deprotection R N" 70
Rw R1D

SCHEME C

15 Step 1

| 2-Bromo-N-( 3_bromo-2-hvdroxy-phenvl)-2-methyl-propionamide




CND (NN NOCH2CI2 N O NaBHOAc)3 0 / + HH NIO NO
To a solution of

Wozi}o 2n7y1- 6- net hyl - 8- pi perazi n-1 -yl - 4H benzo pcT/EP2003/012278

10

15

20

oxazi n-3-one (140ng, 0.42mmol) in CH2C12(5m)
from Exanpl e 1 was added forrmaPdehyde (37 wt %
solution in water, 501, 0.67mvl) and NaBH(QAc) 3. The
solution was Btirred with a WO 2004/ 041789
PCT/ EP2003/ 012278, -52 gnetig, stirrer
tenperature 2 hour l%ér?_partl
CH2C12 (20M0)_And s&t ur Ahed mkj@ﬂ:@nsol
The aqueous Iayevavas extracted with CH2C12 (2/X 20
m). After drying over MySO4, the organic fraction was
concentrat ed in vacuo to give

1 4] MlmeG('l'@?ﬂlhﬁd 3:5:1166%@&16&&& i anal‘bl’%mmif 231yrhjle4ﬂ-bfomphenol
oxazi n- one e sol.j

(@t W&g,.hzgggnolgpwe{.}}ﬁ%ﬁ p@é@éﬁ)eﬁlhf PhTe as L0 irf 1c!%nc%@ien a

ARz 1B REAEYprbpithy Iﬂi’dmbﬂ@ 20811, 22 4lnmol) was added slowly.

oxazi n-3-one was benz I- - th razin-1
' ‘BHe)mikkiigeras é‘[lIIefiH‘tGh%rﬂqm émwf:éat inﬂw_bg Eggﬁ‘?é poured mnto

hed with water, dried and trated in
éj}%ﬁ%[?#&} Wégpf%lg?a I}‘ﬁr.]]c li%’e? was ‘Ifl-asb gn ;\gf w\f{: Cilé Zalmn concen "
vEheo mtlﬂe?ﬂll@ﬁ %bmﬁr@b@mﬂr}wéaow AY i %roplonam1 e

‘gg’lﬁlgwaggge cﬁre?é’ﬂ} % gsording to the process shovvn in .

erern and 11 are as defined herein. Br
Br Br (]—IO}I~y~r Step 1 1\ OO Step 2 1\ O Br
Al kydtep Zon Br Cyclization Ftl NH2 RL NR N O H N Br
CN Step 3 O Step 4 O

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

Br
Step 2 Of
,u7<5f Cyclization
N O

The 2-bromo-N-(3-bromo-2-hydroxy-phenyl)-2-methyl-propionamide of step 1
was dissolved in DMF (200 ml), 2nd the DMF solution was added to Ko,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-flnoro-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[1.4loxazin-3-one -




Alk lation R N O Am nation/ deprotection RN O RO
Rio SCHEME C 15 step -1 2 Bronb N

WO %g_gp_{lggﬁ 2- hvdroxy-i)henvl) - 2-met hyl - pr ooi opamigeods/Me7s

10

15

792 PCT/ EP20031012278 -53 Br Br OO0 Br Step
1\ 0 + Br /INAKkylation | 4538r N N Pyridine
(1.8nl, 22.3mmvl) was added to a sol ution of

2- ami no- 6- br oray- phenol  (4.198g, 22.3 F) in dry
CH2C12 (200nml)l The mixture cool ed in ice and then
a solution “br - 2- = 1 OpI ro e

(2.8m, 22.6 addedikghiomdl y. 5 e was
stirred at theé rodh té&mperature for an hourjand’ was
poured into CH2Cl12.and water. The organic Ivvas
washed with water, dried and concentrated in uo to
yi el d crude

2- brono- N- (3- br onp- 2- hydr oxy- phenyl ) - 2- met hy| - propi ona

m de, which was used directly in step 2. Ste
8- BFbe-12azdatint ﬁﬂ-bwmméﬂz@mbﬁéﬁ&kb?m@lbﬁ]@m@ﬁ 3B?ne igythis

' stg)p Esf)«ftr g%ﬁg ﬁ}o ?\g 1%111%!: g&%&% He Q@_ﬁ%ﬁ_f&u’i’%{am ple 1 as descrfbed above, to

r'6nmo 2- met yI
aftidrdet- bénzﬂ&ebrcﬂno—\ﬁa”sdlmfghﬂ’r e | Rfoxezot-pie | rﬁ&*fofﬁbéﬂ
DVF sol ution was added to K2C03 (6.3g, 45.58mmol).
The yture was heat ed overni ght at 150C, then cool ed

and&ﬁ%crred into a

4-Benzvl-2.2-dimethvl-8-piperazin-1-vi-4H-benzo[1,4|oxazin-3-one
N
Br [Nj
O Step 4 0
Amination/ :
"IN O ; N

deprotection 0

©

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- chmethyl 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 2lso prepared:

4-(4-Fiuoro-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.




15 m xture of water/ethyl acetate. The organic
fraction was washed with brine. After drying over

WO %ﬁ of Ne organic fraction was concentrat echdMuMaeiazrs

10

15

20

esultlng brown residue was purlfled by flash

- chromat ography to give 8-Broms-2, 2-di net hyl - 4H benzo|

1, 4] oxazi n-3-one as a white solid (84. 6%b EMH)
2564- (SGiii’ldr&FHeyLZ}ﬁ} epatioathya§-piperazin-1-yl-4H-benzo| 1 4]oxazin-3-one,

8- br 6- met hyl - 4H benzo [ 1,4]

byl aoTde %%ﬁ%@mﬁ;@ﬁg 2 272, Step 3 4

Benzyl - 8- brono- 2-di net hyI 4H benzo[ 14] oxazi n- 3-one

VO ZQMMbMZﬁmﬁﬁﬁmaﬂﬁiﬁgmzm 157-48f-bepzo| @4@}(33111@ one,

I at.i,on N- benzyl ati on of
Rpjdosal: &&M]—ﬁ “benzo[ 1, 4] oxazin-3-one in this
step was carried out using the procedure of Step 3 of
Exaqmeez;ﬂ cafuatesx?-dedhabbpiperazm- 13413 rlkgnzo[1,4] oxazin-3-one,

br, gret hyl - 4H benzo[ 1, 4] oxazi n- 3-on
hﬁdmgﬂm\élém nggglvlz I%) Pep 4 4-Benzy1-2

2-di net hyl- 8- pi perazin-1-yl -4H benzo(1, 41loxazi n- 3- one
Br END-Stle-Yenaxl)-Arfixairb 5d- dubephdtlepipErarinN -0-4He

VISR SRuSa RSB REBiASD 5

4H benzo[ 1, 4] oxazin-3-one in this step was carried out
usn egsmdst@ P D aackoreencfl) 2t dedintktinl-8-Hremphel -11-45-

b&n }r% xaﬁn%’o‘\é]?ﬁﬁéY#Fﬁgn%? Spaletr A% rgMIJrH)) 28 benzo [

1, 4] oxazin-3-one, hydrochloride salt. Using the
pr 0Geduse-0f 2 Bxampbaiz@) dsi-digndthe-Sapperopnt hyk4H-

(oub3h fased benevl s PLRIER: M) A ng compounds

4- (4- Fl uor o- benzyl) -2, 2-di net hyl - 8- pi perazin-1-yl-4HDb
enZ%LlﬂluéﬂoOWJﬂnoﬁy baayl)- 4 dinoeting] r pigerasiak 1-yl-88- (MrH)

kg B PR3-St PR ELITbE e MM 380,

4-(3—Chlorowbenzyl)~6—ﬂuoro-2,2-dimethy1-8—piperazin—1—y]—le—I—
benzo|[1,4]oxazin-3-one, hydrochloride salt. MS: (M+H) 405.

Using the above procedure, but replacing 2-bromo-2-methyl-propionylbromide in
step 1 with (R)- and (S)- 2-bromo-propionylbromide, yielded the following compounds:

(R)-4-Benzyl-2-methyl-8-piperazin-1-yl-4H-benzo| 1,4}oxazin-3-one,
hydrochloride salt. MS: (M+H) 338: and

(S)-4—Benzy1-2-methyl~8—piperazin—1—yl—4H-benzo[1,4]0xazin—3—oné,
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-Benzvl-5-pip erazin_—l—vl— 1H-benzol 1,3.4] oxathiazine 2.2-digxide




hydrochl oride salt. Ms: (MtH) 370. - - ----- -------
--- WD 2004/ 041792 PCT/ EP2003/ 012278 - 55-

wo Audi@sddl or o- benzyl) -2, 2-di met hyl - 8- pi per azi redrsthessidins
enzo | 1,4] oxazin-3-one, hydrochloride salt. Ms:
( M+H) 386: - 56 -
4- (4- Chl oro- benzyl) -2, 2-di net hyl - 8- pi perazin-1-yl-4HDb
enZiife sinéetioyaicnids Mel;lbedhy dhnis Emtropledeers adrried M according to

mgpgnggpgyp%@eg@z_ di et hyl - 8- pi perazi n- 1-yl - 4H ben
zo[ 1, 4] oxazi n-3-one, hydrochloride salt. M (MH)
370. '
4- (4- Chl or o- benzyl) - or o- 2, 2- di net hyl -18- pi per azi n-
1- yI 4H benzo[ 1, 4] oxazipe3-one, hydrochl ofi salt.
VS8 (MHH) 405. 6-Fl uorki-g og\f/q;
( 0- ber¥#§A Y - 2, 2- iL t hyl - 8Per azi n-nI_ - y| - App3

l(I\/H- nég[ 1, 413%@15' n- 3- hydr!%&roge%-hbde S lt N%u'lfonylaﬁon

6- Fl uoro-4- (2-fl uoro-b §8n2, 2-di net hyl - razi n-
1-yl -4H benzo[ 1, 4] oxa LQne; hydr ochl o salt.
MB: (M+H) 389. 2 NH,
6- Fl uor o- 4- (4-f 1 uoro- benzyl) -2, 2-di net hyl - 8- pi per azin-
| -yl -4H benzo[ 1, 4] oxazi n- 3-one, hydrochloride salt.
I\/IS: (M+H) -389. 15

4- (3-Chl oro-benzyl ) -6-fl uor g5 2, 2- di net hyl - 8- pi perE jn‘-C,

K

1- y -4H benzo[ 1, 4] oxazi n- 3- o?ﬁe hydr ochl ori de sa

% Cf—|) 405. Usgtgxg‘,fthe abo rocedur estegput
repl afgi ng 2-bronmp-2-nethyl-p jonyl br em-de—~+# s 7
with (R - and dyBation2akyaenD- propi onyl br drerdiestionyi el =0
t he fQH owi ng conpounds: MY
(R) - 44Benrgy! - 2- met hyl - 8- pi pe WI-:MI -4H benzo |
oxaz c ope, 20 hydrochl ori . MS: (M+H) 33
and r\flLJ‘BefnzyI - et hyl - 8 pi p r azi n- | -yl -4H ben [

1,4]oxaz¢p33 one, hydrochlor salt. Ms: (MtH) 338.
Simlarly, but replacing
2- br ono- 2- net hyl - propi onyl brom de in step 1 with (1-
br ono- cycl obutyl ) -acetyl brom de,
4- Benzyl - 2, 2- Spi r o- cycl obut sTHBMH per azi n- 1-yl -4H 25
benzo [1, 4loxazi n-3-one, hydrochloride salt was
prepared. Ms: (M+H) 363. Exanple 4 1 Benzyl 5

5 uio i n-1-vl - 1H benzo[ 1341oxat hi azi ne 2. 2-di oxi de

4-(2-benzyloxy-3-nitro-phenyl)-piperazine-1~carboxvlic acid tert-butyl ester

0
L e &

Pd,(DBA),
NaO'Bu N

NC)2 Binap o
Toluena
NO,

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(dibenzylideneacetene)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




WD 2004/ 041792 PCT/ EP2003/ 012278 -56 The synthetic
procedures described in this Exanple were carried out

Wog&&%@eﬁg to the process shown in Schene DP@r@Pﬁbygl,\jln-,«s
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nStepl Step 2 Step 3 NOZ Coupling '/
Hydrogenatl on ° Sulfonyl atiyon OBn O—I I\I02 6NH2 CN
)G 0D O NlSte Step, 5 O
Di@pg a@ycmargeaﬂmldntdlumlelé@(f N2Degt ¥ f%r%ShOLNS Thweamn

nz(?lx% e s a2 r@d (e l}%lip%erhgé gﬁ@téqm PwasheatvBth 10 mL ethyl acetate.

benzy oxy enyl ) - pi perazi ne-1|-carboxvlic
Teifdtretervas bonophtrated &t vac@ endthg resulting residue was purified by flash

chromatography (30% to 50% ethyl acetate in hexanes) to provide 870 mg. of 4-(2-
benzyloxy-3-nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester as a red oil (9%).
(M+H)" = 324.

Step 2

4-(3-amino-2-hydro

To a flask contzining 10 mg. of platinum dispersed on charcoal (5%) was added 4-
(2-benzyloxy-3-nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester (680 mg., 1.65
mmol) and ethanol (5 mL). The system was purged with hydrogen by alternating
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 foamn (58%). (M+H)" = 294.

Step 3

4 (3-Chloromethanesulfonylamino-2-hvdroxy-phenvl)-piperazine-1-carboxylic

acid tert-butvi ester
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a dry roundbottom fl ask was -added

Woﬁl}}%? @/I oXy- | - brono-3-nitro-benzene (9.24 cgrEREr03/012278
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pi perazi ne-|-carboxylic acid tert-butyl ester
(6. 15 g., 33 nmmol), 10 - 58 -
tris(di benzylideneacetone)di pal |l adium{0) (1.09 g., 1.2
nol ), and lac 2,2
bls(dlphenprhosphlno) 1,1 blnaphthyl ( g., 3

“mmol). The £l ask was purged with ' NO 2004/ 4179 2
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et hyl acetat'e r\ngxanes) to provide 870 ny L 4 5
benzyl oxy- 3-ni tro-phenyl) - pi perazi ne- I-carboxyllﬁ ,C|d

tert-butyl ester as a red oil (9%. (MH+ = 324.0
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chromatocraphy {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-dihydro-1H-benzo [4.2.1] oxathiazin—S-vl)-Diperazine—1—

carboxvlic acid tert-butyl ester

N 1. K,CO5, MeOR [ ]

9 -
0
N 2, BnBr
©:OH ,S_’_O
NTW




gi ve 280 ny. of

4- ( 3- am no- 2- hydr oxy- phenyl ) - pi perazi ne-1 -carboxylic

acid tert-butyl ester as a brown foam (58% Fdh 012278
woSgubagil, 3 0 petifthdon
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resulting erudasolifl wes digrolwed in abylrecetetep G'ha prlutier wag vitthed with 50 ml
2 120 The resulting resid
Pl BT BB L) 130 Tl ted AU, Tl s
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%%%%Egtﬁf%g%ﬂg&gﬁ%?%%%ﬁn(ﬂzﬁ%pgﬁ)erfzg%’— ﬁt:%%x}’lﬂ: REXARANLy] ester as

Chgta panpte i (26%). {(wWH A #6- 2- hydr oxy- phenyl ) - pi per azi n
e-l-carboxylic acid tert- butyl ester as an anber oi

(459.. gNLFD-: 404 Step 4 4 (1 Benzyl 22 dioxo 23

di h 1H benzo(4211oxat hi azi n-5-yl)-Di perazine-1- 15
carboxylic acid tert-butyl ester o .

‘ 1-Benzyl-5-piperagin-1-yl-1H-benzo[4.2.1 Joxathiazine 2.2-dioxide hydrochloride

0._.0

v

& N
[: jl [: :] HC
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4-(1-Benzyl-2,2-dioxo-2,3-dihydro-1H-benzo{4,2,1} oxathiazin-5-yl}-piperazine-1-

15

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 EnO. On cooling to room temperature, 30 mg of 1-benzyl-5-

20 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
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BnBr I " O O Is- No 10, ~NS H O WD 2004/ 041792
WO:Ja&;y41§F§3003/012278 -59 To a fl ask cont ai ni ngc/mErRs3/012278

met hanol was added 4-( 3- _

chl or onet hanesul f onyl ami no- 2= BYdr oxy- phenyl ) - pi per azi n

e-l-carboxylic acid tert-butyl ester (190 ng., 0.47

o Phammrd e pitehpparations f55 daliveTy HOGTIRR TaUES Hfutulaghdas

i o L uxead,: 104 MR RO HInEOg8Red in the

Sgﬁﬁgg?ﬁﬁag%%@gbgggfyt%QF%%%?%&%gﬂggrgiure. o the

Tablkes ticams ariedrunerevwd shefderapowrsts 2f Forsrwigilde (0. 083 i,

0.7 mmvol) and potassium carbonate (87 ng., 0.7 mmol),

and the reaction was,g5blaE&0ROLI0MidigRRhat ure for

4 hours. The reactiOn m xture was concentrated in

vacua and the resulting crude solid was dissolved in
¢t hyl Iggetiette. The sol uti on was washed wit ¥ %o/ WL
water and 50 nlL brine, and the ethyl @gcetate was
rerovedt—racta—Hhe—rtesut-trng—restdue tOo
pur i f PESVIYPEFEER chromat ography to gj ve 57 ng of
4-(1-Benzyl - 2, 2- di ox0-2, 3-
q

i hydiacthdd benzo( 4, 2, 1] oxat hi azi n-5-y] ) - pi p¥%zi ne-1-c
ir boxylic acid tert-butyl ester as a|light purple oi
2694 {MeH).+=_460-Step—5—de—i—Benzi—5555;
ar azi M%@Fﬁlm%eé’fﬁfﬁ 4 2 |1 oxat hi azi ne| 2, 2- di oxi de

Rydrochlori 00 N (N) CN) HGOI N O

5 t
The ingredients are mixed and dispensed into capsules containing about 100 mg
each; one capsule would approximate a total daily dosage.
Compeosition for Oral Administration
Ingredient % wt./wt.
Active ingredient | .20.0%
Magnesiurn 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.
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4- (1-Benzyl - 2, 2- di oxo- 2, 3- di hydro- | Hbenzo[ 4, 2, 1] oxath -

iLazin-hH-yl)-piperazine-1- carboxylic add tergcmgmhgmnm
Woé@f%}g?mg%s di ssolved in 1 nL nmethanol and 1 nL of

ethanolic HCl1 was added. The &bl ution is heated at

100" C for 30 mnutes, at which tine was added

appr oxi mately. 2 niCEr6siton feddtel Admimistratiom
tenperature, 30 ng of 1 benzyl 5 20

p+—per°7' A——y—H- ‘mr‘.zs[ & L J.J oxathaztfre—2—2=dioxide
I’ydrogﬂﬁrﬁfi’re&é precipitated as a whit¢ sol THEE1Y) .
(MtH)' = 360. Exanple 5 Formul ati ons|{WD 2004/041792

RCTT ERZBR3t8hgdusd - 60 Pharmaceuti cal | prepdr®gions for
elivery by various routes are formul ated as shown in

n A + n n A o
bl-es- Active Ihngu|:Q1 nv Actt+ve

he fqll owing TFabl

orrpmfh’&“ar’é?sacl%ed in the Tables nean$ one c?r nmor e of
he Conpounds of Formula I. Conpositién for O al

am NG HIA, cRldride Ngr edi ent %owt/wt A¢ti ve 210ngr edi ent

0. 0% Lactose 79.5% Magnesium stearate 0.5% 5 The
nGrPdlentq are m xed_and dlcnancnd —nt-o Cnpcu!es

ont aiMethyl pasekan 100 ng each: one capsul e koW d
pprOX| mate a total daily dosage Composition for Oal

dmi I”Rk/gﬂrﬁe&%enl ngredient %W/ Wi. At Ve gsngr edi ent

QJO_'I\)‘P""O""O

20. 0% sium stearate 0.5% Crossc¢arnell osesndi um
2. O% Lact ose 76.5%
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85 g
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml
Colorings | 0.5 mg
Distilled water g.s. to 100 ml

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

Parenteral Formulation
Iﬁgredient % 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




PVP (pol yvinyl pyrrolidine) 1.0% 10 The ingredients are
conbi ned and granul ated using a sol vent such as
t | . The fornmulation is then dried angdcrgiramanizzs
Wozlgﬁd‘l/%ﬁbgbl ets (containing about 20 ng of act i(i'\(/:eﬁilr
conmpound) with an appropri at-é&2t-abl et machi ne. WO
2004/ 041792 PCT/ EP2003/ 012278 -61 Conposition for
is@alc. AtRistlugbi Rtrhate upl oreitit evith thaoumtindeetfithewater for

. conmpound 1. Fynpric acid;0,5 ' G | 1o

ingecB0 BT P o8 8 o T PAaR o Be St

cdddxutsat ed sugar 25.5 g Sorbitol (70% solution) 12.85
g Veegum K (Vanderbilt Co.) 1.0 g Flavoring 0.035 m

Colorings 0.5 ng Disti]l eod.tvvat 2 n@Siont © 100 M The

i ngredients are m xed %l on for oral

adm nistration. Parenteral Fornul ation Ingredient %
T Wngred&le T Ve 1 Ngr edi ent 0.25 g Sodi um @hivorwide qs

- ito make isotonic Water for injection 100 mM 5 The
active ingredient s dissolvedi-r—a—porid “r(ysf the

wat erA¢de maEpdeRti on. A sufficient quanti W of sodi um

chloride is then added with stirring{to nake the

tuty A BGPB692 PCTT EP2003/ 01227874 56%2

'soto%?ag?tﬂ%e solution is made up tojweight with the

r emai nder_of the water for _
Polyethylene giycol 4000 24 5%

The ingredients are melted together and mixed on a steam bath, and poured into

molds containing 2.5 g total weight.

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 6.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. 100




injection, filtered through a 0.2 mcron nenbrane
filter and packaged under sterile conditions.

WO iﬁ% 2%’} ory Formulation Ingredient % w./w Pcrﬁﬁimmlzﬂg
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ent 1.0% Polyethylene glycol 1000 74.5%
Pol yet hyl ene gl ycol 4000 24-5%5 The ingredients are
nmel ted together and m xed on a steam bath, and poured
into nolds containing 2.5 g total weight. Topi cal
Formul ation Ingredients grams Active conpound 0.2-2
Spa Tween, 6 I 0°C with
098 Hée i crr\l\%le&tsl %{%Er%%gre E% acpggﬂméi z%rBQIe%&H% Bt @
sﬁ;bui |Apduficiytdpantityariwetsr o) 2b@u0§0°Gliatlan agded with yigpryus stirring

Zooﬁgg?é}ﬁgz nggg%é’@%’ Q1A2f Gaac P Abbuoloohe
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about 60C with stlrrlng Asuff|C|ent guantity of
wat er at about 60C is tiesal p dtiafsgor ous

stirrlng to enuIS|fythe|ngred|ents and water then

e | nt active
Seng‘éﬁgal g&Hgouﬁgsugp]eggogs conthesalr b RIOMIE AL I HRent activ

uspensi ons contai ni ng from about

Cem@ﬁﬁﬂﬁ) afe prepaedts atlispey fwmtpi@tumms dibe f(pﬂﬂé\ﬁ@ﬂ% oggonally
nasal

oLNu ons I
CEBRTIPA ?Y%Eg’ieé’é’n# Ch fé)ﬁt-%ﬁ% 1c’h as or Iéé;%hmg@ cbdfurn
cﬁi’tﬁk?@fe&'ﬁ}‘lcaﬂdﬂbﬁs dé:&fdst;laﬂd éhe lfhediEarochloric acid may be added to
car bo y hyI el | u.ose, .dextr ,
]; B hI &Qra h}égxu%agogagl g%?, defifed V18 alnhéfafspray metered

pump typically dehvermg about 50-100 microliters of formulation per actuation. A

typical dosing schedule is 2-4 sprays every 4-12 hours.

Example 6

Radiolizand binding studies

This example illustrates in vitro radioligand binding studies of Compound of
Formula I.

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of 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-HC], 10 mM
MgSOy, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37 °C, in a 250 microliter reaction
volume. Assay tubes containing [*H] 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:
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every 4-12 hours. Exanple 6 -d2adioligand binding
studies 15 This exanple illustrates in vitro
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ca:mpetsndsmf%‘-‘énﬁ@[t‘@n% T e Bound [3H] LSD was
deternm ned as radi oactive counts per ninute using
Packard TopCount. Di spl acenenaBdf2[3H LSD fromthe

bi nding sites was quantified by fitting

concent r atj on- bhi ndi ng data-to a—4-parareter—toegrstircz—
eqliati on: VD 2004/ 0417427 RRoHME2003/ 012278 - 64 pii
Bmax- basal  bi nding =basal +I Hi 1l (log[ligand]-1Iogl €50
1+HG=rovier -8 Bpeo[ 1 togafeh-om t he 9.04
conce(nt ratr:gc?r:hi(#) 82%&%?% )iad| oli ngmd] and 1C50 i9
the concentration of radioligand producing
hal 7 @ekearaibespék f-Aneraprp HaaBfl-Yir APeF kAl 2 he | °17
spe gl fi C bi nding wi ndow is the difference between the
n'T YNd the 5 basal paraneters Using the proceduries
of [this Exanple, conpounds.of Farmila | were tested
and 4-Beaimiz, o ailbethyied-piter w5 - - henzafoliosizin-3-one | 9.13
Representative affinity values for the

(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

Coenition Enhancement

The cognition-enhancing properties of compounds of the invention may be in a
model of animal cognition: the object recognition task model. 4-month-old male Wistar
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 ! 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




conmpounds of the invention are shown in Table 2. TABLE
2 Conpound pKi
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doubl e blind protocol. Al rats were treated once-
wi th each dose condition. The object recognition test
was perfornmed as described by Ennaceur, A., Delacour,
J., 1988, A new one-trial test for neurobiol ogica
studies of nmenory in rats. 1. Behavioral data. Behav.
Brain Res_ 31, 47- 5 59 \While the present invention
has been described with reference to the specific
enbodi nents thereof, it should be understood by those
skilled in the art that various changes may be made
and equi val ents may be substituted w thout departing
fromthe true spirit and scope of the invention. In
addi tion, many nodificati ons maybe nmade to




10 adapt a particular situation, material, conposition
of matter, process, process step or steps, to the

obj ective spirit and scope gf t he present invention-
Al'l such nodifications are intended to be within the
scope of the clains appended hereto. -66 Clains 1_ A
conpound of the fornmula: "9 N (RsR C)2< )(CRSR6)Q O
RARO (RI)B NrY (Om A2 Z orciggghar maceutical ly
acceptable salt thereof, wherein: YisCorS, ms

| whenYi sCandm s2whenYisS: nis | or 2; pisfrom Qo3;
qw? fr%ﬁ?ﬁ??ﬁﬁaﬁﬂﬁghx?mi?CMRb)r or -Son where each of
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risfrondto2, XisCHorN, eagf R is independently
hal o, al kyl, hal oal kyl, het¢yoal kyl, al koxy, cyan,
-S(0)S R, -C(=0-NR Rd ;%N?R -N(W-C(=0)-Rd, or
C(=O -R, where each%%’cﬁ)zand (Q‘&sﬁlsﬁq i ndependent |y

hydr ogen or al kyl; sisfrongQ 02, 41 S phenyl,
napht hyl , phenanthryl, fluonenylLo ﬁmyl, pent al enyl ,
azul enyl , oxydiphenyyﬁgbi; Vi, yl enedi phenyl ,

! X0

am nodi phenyl , di phenyl'sul | ' Y¥:.67-
G,

o 7
R 1

| or a pharmaceutically acceptable salt thereof, wherein:

YisCor§;

mislwhenYisCandmis2when YisS;

nislor;

pis from 0 to 3;

qisfrom 1 to 3;

Z is —(CR®*R®)~ or —-S0,-, where each of R* and R is independently hydrogen or
alkyl;
ris fromO0to 2;

" XisCHorN;

each R! is independently halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano, —5(0)«
R%, —C(=0)-NRRY, -50,-NRR?, -N(RI)-C(=0)-R?, or
—~C(=0)-R", where each of R®and R% is independently hydrogen or alky;

sis from O to 2;

- R*is phenyl, naphthyl, phenanthryl, fluorenyl, indeny}, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,




di phenyl sul fonyl, di phenylisopropylidenyl,
benzodi oxanyl, benzopyranyl, benzod|oxylyl
benzopyranyl, benzoxazinyl ,,benzoxazi nonyl,
benzopi peri di nyl, benzopfﬁ%?azinyl,
benzopyrrolidinyl, benzonorpholinyl,

met hyl enedi oxxphenyl, et hyl enedi oxyphenyl,

i ni daz Qizxiﬂ}enyl@rﬂ?éﬂrﬂhvp g@; yillenyt Bé@é@ieﬂnyl benzofureayl

i sot hi

bl
d | thi adi azol
S thi enyI ](Yglxg‘?%?gég% b@wr:l,ggqxl %Fg?%ﬁ@pglyﬁ% \émendmyl,
pyri dy'ben.iﬁf;ﬁ vl, b%ﬁﬁ%lﬁdhayi Byﬁﬂomoayﬁolmwmmyienwmmhmﬂ,

| f b t.h
penzor ”%aémww ewiﬁaa%a PG BRI EAgpY iothiasls
benzo omﬂtﬂlﬁo@,ﬂ,ythmﬁ@ﬁmﬁ,qiyﬁzﬁﬁrb H:ﬁényl, bewzdiitiyhdhiaglodnyl, furanyl,

L A N

qui nol |beniuﬂ:ryl bét&pﬂﬁdphbm}dllh&yiOIMDp}em}dilW@B&Olbhb@izytbmzolﬂ:

22, PGB s bl 8b), BBabben s
subst i tiseériolyl, s5imiyl, edaziryt, gminakdbipyl, pmymcb,eqmyqzohnyl, quinolizinyl,

cycl oaly ﬁjmaiﬁ} Oqtg%ﬁﬁ b@’cllyi, ﬁgﬁ%}gxﬁﬁ é?ﬁgl oPi’Jrﬂmyl

nitro, oxy,

i nono-al kyl am n al kyl am/no hal oal kyi ,
hal oal koxy, Omréﬂbﬁlbktwtedn@@en pibRvith ?Réf&fﬁﬂsubstltuents selected

or - ( CRpl &,@Q}Bb crclodyRAE, lﬁete?oaﬂ&l Ihs}m?dmﬂ Hal8, Blitro, cyano,

to 5, where i's hy rogen

'Ky
pheny! BY4&pKY: allqm@aw af-aham?@ - ﬁlﬁﬁg"éﬂé‘ﬂo‘érﬂlﬂwmf’: haloalkyl,

hydr og8aloslke:d! KatéroalklORR- ﬁW)BCO@R’@, o -H(GRITFE M QTN R,
of each other, hydrogen, kyl , “cycl oal kyl ,

cydoal ky! al kyI wmﬂyisaountwﬂeﬁymm each of RS and

R4 d d d R4
Fogether e riisfe RIGHAAEE, digf pho P%“"??“'m
cycl oal kyl ring wﬂﬁkt@d@”mﬁmd%ém%ﬂ

K7, R and RO T syhdRPandant by, yae aa@du&%aﬁll g@s

one of RS and toget er wWith
and the atons t rllgbisedeadioh cragaliliiad,2h P’P)ﬂ@’fP]é‘iﬂY
menbers, 2. A conpound of cI a| m1l, wherein R2 is

pheny! gachapitt i R iPiReaRn dxfo m&mﬂ or R sled R+ together with

ety R 'aﬁagpé%f&y%m ?;é.yams«ﬂ@rﬁ s B EA ompeR R

di phenyl sul f onyl, di phenyl i sopropylidenyl, 5
“benzodiagix e, R, IR/ RPahd R&nyﬁdepmhﬂﬂpﬁydmgdn)dr allyl, or one of R” and

o e AR, R a0 v o i

-benzomfsno Zindnilydrs. benzonor phol i nyl,
met hyl enedi oxyphenyl, ,ethylenedioxyphenyL,

}rm dagQlowlpouRd BEShA 1, Wiesazol yl . thiazol yl,
"sot hiazol'yl, . -

R%is phenyl, naphthyl, phenanthryl, fluoreny], indenyl, pentalenyl, azulenyl,

oxydiphenyi,'biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,

diphenylsulfonyl, diphenylisopropylidenyl, benzodioganyl, benzofuranyl,

benzodioxylyl, benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperidinyl,

benzopiperazinyl, benzopysrolidinyl, benzomorpholinyl, methylenedioxyphenyl,
- ethylenedioxyphenyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,




- 68- oxadi azol yl, thiadiazolyl, pyrazinyl, thienyl,
benzot hi enyl , thiophenyl, furanyl, pyranyl, pyridyl,
pyrrolyl, pyrazoyl, yr|n1q¥ qui nol i nyl,

i soqui nol i nyl, benzofuryT benzothlophenyl
benzot hi opyranyl, benzi m dazol yl, benzooxazolyl
benzooxadiazolyl benzothiazolyl benzothladlazolyl

benzopyg a%ﬂiy[‘% ,beﬁidﬂﬁéﬁﬂ,hhmphenyl furan}’l,
triazi ny noxa 1 pur | ny S gﬁl nazg Y@%

qui nol |M;PYH¢Y&W1’H }Pmaml}' P m PREDRT

azepi NYleny, ” @04 zEWHmp 1%&111@ mehﬁﬁ;a&dzylyl benzooxazolyl,

sR%))slt Istht e 1 ( %(% W&g ﬁgyg&oﬁﬂﬂ@ ﬂdoljd

Z yano, xsdiiéddl)?,, mlaﬂﬂlﬂ%azﬂ)@,&;tﬂtoﬂiﬂyhpaﬁmﬁ qmmzahm}mo;uu@hzmyl
conmpound of, cl ai m ein LS:

0 or 1:maphthyzidin ﬂzP%‘}m{%cﬁg%vﬁeWB%‘ diner iyt Radi

is |ndependggtéb¢/a]1ﬁyﬂfsﬂwﬁtqrm Ddcyhereiny is 1; Xi sN and
each of R5 Fi? qu—ﬁ’n‘*d 'S |ndependently

hydr ogen or al ky e”conpound of claim 3, wherein

each of Ra and RbachilIQmﬂﬂpmmdalﬂylly’dtogm,@gl@nalkﬂra}me’ cyano,
methyl; R2 is op n napht hyl
or opti onal ly su%’ﬁ%f%mtn%ﬁ% I&:ﬁéﬂeﬁ{iﬁoﬂ?&%ﬁ%ﬁ R3 and R4
i's independently hydrogen or nethyl, or R3 and R
tBget her componnd of 831 berd yI ri ng. 5. The conpound of
claim4, wherein Ra is 2-hal ophenyl, 3-hal ophenyl, 4-

Qﬂ.enyl napht hyl en- 2-yl, 3-cyanophenyl,
4- cyanophenyl 3- nltrophenyl 3 - e - 69
am nophenﬁ 3- et hoxyphenyl , 3-ureaphenyl,

I fo

3- met hyA% ¢l f onyl ami no- phenyl or pyri di ne-
pisfromOorl; |
qis2;.

7 is—(CR*R®),, where éach of R® and R” is independently hydrogen or alkyk
risl; |
Kis N;
and
each of R?, RS, R, R® and R’ is independently hydrogen or alkyl. -

4. The compound of claim 3, 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
cyclobutyl ring.

5. “The compound of claim 4, wherein R? is 2-halophenyl, 3-halophenyl, 4-
halophenyl, naphthylen-2-yl, 3-cyanopbenyl, 4-cyanophenyl, 3-nitrophenyl, 3-




4-yl . 6. The conpound of claim1, wherein said
conpound is of the formnrula R~ RRS RS R R7 R5 s Ra
r Fla N01/, \l ;-R$ 0 N RZ la Ora
phar maceutically acceptable® salt thereof, wherein Z,
R, R2, R3,124, R5, R6, R7, Rs, RO, n, and p areas
defl ned inclaiml. 7. The corrpound of claiml,
Miﬁﬁ:@ Henfles- meﬂ@mqﬂimﬁ 3-ﬁrdaﬁheﬁnkﬂe3-&1mﬂlyﬂ,duﬁonyﬂémﬁo@nen}rl oRpyridine-
BNOt4 R aN(R); O R~Zib or
grmaceutl cally acceptable salt thereof, vvherel n Z,
R’, R2, R3, R4, R5, R6, Rt, Rs, RO, n, and p are as
def i nedhk comppaindnod clainy 0-wireid fuid coopoondi of thedbmiviz 1,
wherein said conpound is of the formula B9 Rs N R6

R R
5 Hg F{G 5
e i RHe
7. RS a

RRg N o \ﬁﬁﬁ;ﬂs
R’ "5
1
' |

,RVZ

Is

or & phaymacentically acceptable salt thereof, whesein Z, RY, R? &%, R%, R, RS, R, R% i,

n, and p are as defined in claim 1.

7. . The compound of claim 1, wherein said compound is of the formula
= 6
\ s

Rg_,,.—-Z

or & pharmaceutically acceptable salt thereof, wherein Z, R}, R% &%, R, RS, RS R”, RS, R’,

n, and p are as defined in claim 1.




Re ~R6 RS4 OR3 nn 'SAO (R)p 4. N~ RRO (R10) Ra
t Tal or a pharmaceutically acceptable salt thereof,
wherein R, Ra, R4, Rs, Rs, Rr Rs, RO R, Ron, r and
p are as defined in clalm?t and vvherelnt is fromO
to 4, and each R10 independently is hydrogen, halo

al kyI al koxy, cyan, nitro, am no, urea or

eghanesHlmf .| Al

wherein sa@g%égﬂn%%gﬁ |lsﬁ(?) 'Eltﬁ(t%&e]iH ﬁ%@dlgéﬁhggﬁﬂuﬁs
Rags Fla RS R7 RSa Rs :fn (Rl)P bO R r (Rto)t Ra
141 I bl or a phar rmceutl caRFy acceptabl e salt

t hereof, wherein R, eR4 REHB R6, R7, Rs, RO R, Rb
n, r andpare as def| aiml, and wherein t
is fromO to 4; and ea pendentlyls
hydr ogen, hal o al kyl, ano nitro, am no,
urea or ethanesul fonyl no

(R),

H
(|:;m)t Fia

Ial

or a pharmaceutically acceptable salt thereof, wherein R', R®, R%, R%, RS, RY, R%, R° R, R°n, x
and p are as defined in cdaim 1, and wherein tis from 0 to 4; and each R'® independently is
* hydrogen, halo alkyl, alkoxy, cyano, nitro, amino, urea or ethanesulfonylamino.

9.  Thecompound of claim 1, wherein said compound is of the formula
5
8 l 6
RN
QL
R’ R 4

bl

or a pharmaceutically acceptable salt thereof, wherein R, R, R%, R%, RS, R, R, R* R, ROn,
énd p are as defined in caim 1, and wherein tis from 0 to 4; and each R' independently is
 hydrogen, halo alkyl, alkoxy, cyano, nitro, amino, urea or ethanesulfonylamino.

- 10. 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-ong;




10. The compound of claiml| to 8, wherein said
conpound i s selected from

4- benzyl - 6- et hyl - 8- plperagin 1-yl - 4H benzof

|, 4) oxazi n- 3-one; -71-

4-benzyl - 6- met hoxy- 8- pi per azi n-1-yl - 4H benzo [ 1, 4]
oxazi n- 3- one;

4 4{p3ndy-6 9 @h 43§ BZPiporafin T AbKYerGo Niddegini Nore; Y| - 4H benz
o[ 1, 4]oxa2|n 3-one; }

Z%Q? ﬂ% obe&)g)ig ﬁ%ﬂ% gr-rl?itpgrazom}i ﬁ-f!ﬂ Qe%rz% 4To;éz;¥1| 3- ox'fé ben
4- (3-cbl oro- benzyl ) - 6- met hor y- 8- pi perazi n-1-yl-4H benz

of- 12-4]}10@%@271}-3-ma®xy-8-p1pemzm-1 -yl-4H-benzo[1,4] oxazin-3-one;
4- benzyl - 8- pi perazi n- 1-yl - 4H benzo[ 1, 41oxazi n- 3- one;

44.,*931@9& Bl ntainRlaighaskin- 1l fizbRNg etakindd-0xazi n

|1’1{’?‘z&fﬁ‘§8r %Ia%%nlz lgﬂ %éx%o?lei]%izpﬁ-g_o L.,' 4H benzo[ 1, 4] oxaz
4- (4-f1 uoro- benzyl ) - 8- pi per azi n- 1-yl - 44 benzo[ 1, 4] oxaz

i bézplr@fluoro-§-piperazin- 1-yl-4H-benzo( 1,4] oxazin-3-one;
4- (4-chl oro-benzyl ) - 8- pi perazi n-1-yl -4H benzo[ | , 4] oaaz

I 1 { . -

41{2?1 PR bbb AT BB PP 1 benzo
[1 oxazi n- 3- one

4- Q4 uqrenbpwae&@ym Jelbt-bergo 4 eyeain-$roasy | - 4H benzo
[ 4] oxa2|n 3-one;

eYIBpkazifi= -1 H BerBropl, ﬂamm-ﬂ-oﬁe,yl - 4H benzo
[1 4lox 7i n- 3- ohe;

S b SR T BLBEIEE Ao -one
6-f 1 uor o- 4- napht hal en- 2- yl net hyI - 8- pi per azi n- | -yI -4H b
dn2efvbrébaxsl)iGrfhidroSepiperazin-1-yl-4H-benzo[ 1,4] oxazin-3-one;

4- (3-chl oro-benzyl ) -6-fl uoro- 8- pi perazin.-1-yl-4H benz

Betnta) &2@%&‘%& spgpy kil onn-s-one

1, 4] oxazi n-4-yl net hyl) - benzonltrllc

4—(@ Fhiorerbengyiyériucry-Sepiperptind YiriHrbgnzo lipf] &R -PIF] oxaz
i n- 3- one;

G-ARERZY nanpheRalh- D5 rhathylCe-BipRREAZI - - 41 kbl DloRzanh-5-oHep X

azi n- 3 one,

%@ E%:,Z;é 62ﬂurg>?(t>-§ 1peré£rllq 194 QenzoPiA'é]g'}':_a"mj% 3 ZOL 1,41
4- Benzyl 6- pi perazi n-1-yl -4X-benzo[ 1, 4Joxazi n- 3- one,

i-gm_‘ﬂ W@;ﬂgﬁmwnﬁ'ﬁh@f)m[ h4]oxyzia-4Hfiinethylflenzonikde:
i n-3-one; -72-

£ R3aloRfakn. ki1 §1RHORRASH Aot sibhgen ol 1. 4]
erazi n- 1- r|d|n4ylrrethyl 4HH b enzo [ 1, 4]
ebbgwm,gx%m@thyl- -piperazin-1-yl-4H-benzo[1,4]oxazin-3-one;

4- Benzyl - 6- et hyl - 8- (4- et hyl - pi perazi n-1-yl ) -4H benzo

)4 X2 flef] s?ib‘ﬁ 1-y-4H-benzo[ 1,4} oxazin-3-one;
(E} Benzyl - (epfy]?l ELZEﬁperam n-1-yl)-4H benzo [ 1,4]

e amf;@%ﬂ%?ﬁ%mll Vll‘iéﬂ?- B‘éﬁi&l‘{%?}o‘bﬁam n- 3-one; -

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




4- (3- Met hoxy- benzyl ) - 8- pi perazi n-1 -yl - 41 benzo[ 1, 4]
oxazi n- 3-one; 4-

(3-Nitro-benzyl) - 8- plpera2|5 1-yl-4H-benzo [ 1,4 ]
oxazi n- 3- one;

4- ( 3- Ami no- benzyl ) - 8- pi perazi n-1-yl - 4H benzo [ 1, 4]
oxazi n- 3- one;

31§ . R 12090 ..
P et 9??#%%“%* i AN he

[ Cko 8- plpera2|n yl -2, 3-di hydro-benzo[ 1, 4]
gaé? %ﬂ@ﬁ&lﬂlﬂ—**ﬂ-h%%qﬁbﬁ@w 8198f de;
4-(4- Pluoro benzyl) 2, 2-di met hyl - 8-pi p
e#dientyl-b-ydthyiis-(danabl-pipeizina at)-4H-Bemiofl, 4] oxazin-3-one;
4- (3- Pl uor o- benzyl) 2 2- di met hyl - 8- pi perazin-|

-yl z0 .

[%'B-féﬂ&g E' %h?}% v n ?l')%}f)ger%ouﬁll r%iab‘%%eio [ 1,4]
oxazi n-4-yl met hyl) - phenyl ] ur ea;

44 BPlemybetbylhérpigarizie 1 ¥1-4Brenboll ABwatindransi n- 1-yl - 4H b
enzol | , 4] oxazi n- 3- one;

- %-@myﬂoxﬁbéﬁqﬁ scblﬁ@wﬂh-ﬂu@ﬁsaﬁm Hodkin-3t6hdoenzol 1, 4]

oxazi n- 3- one

40(3[%l Or?&ﬂaﬁgépﬁﬁ%éy | RN B Plber 42i n-1-yi - 4H- ben

4- 13enzyl - 6-f | uor o- 2, 2- di et hyl - 8- pi perazi n-1-yl - 4H be
m@-@mﬁxo@enmplh&-@ipeﬁm'mbyl—ﬂ{—bemo[ 1,4]oxazin-3-one;
(4 Chl or o-benz) | ) - 6-fl uoro- 2, 2-di et h$- 8- pi perazi n-1-y

Wﬂ%ﬁregi%% fﬁofo%%lgn 335%}/89 420%2 et ﬁlﬁfedg’l)ﬁlfeﬁé? Evamil
4H z xazl
el-ﬁv o iz brle s Setiayiry-bena bbloessin¢iyiraethyiphemih

;nmhmﬁﬁmﬂméﬁhﬁgnzo[ 1, 41oxazi n- 3- one;
FI uor o- 4- (4-fl uoro- benzyl) -2, 2- dlnEthyI 8- pi perazi n-

4H- b 3-
| &:(é%'@ﬁ? SRR, enﬁ&izmeﬁé’l%?ﬁﬁ%gmwgﬁ &ﬂmrmlil HAE0K3RITE3 BN
1-yl -4H benzo[ 1, 4] oxazi n- 3- one;
MB@E}’&-‘)&E@B&&*MY"@LpﬁMﬁ-&Z)ﬂ-@lﬂb@ﬁb[l‘lﬂ'bmzﬁbﬂe,‘]']

oxazi n- 3-onC

é éeg%‘yo)b(l %@eegazgﬁ ?’lz-b.,g djiﬁ})dro—lblél'nz%‘fpf]%{u]zin%&ﬁrge)%ﬁ %ﬁ'eﬁ‘y?]-urea;
4- Benzyl - 2, 2- Spi r o- cydobut an- 8- pi perazi n-1-yl -4H benzo
4-63 @Mbmblﬁaémeﬂm—s ~pipertean-ied-dbi-benad [ 1ddomein-3-ones

conprising an efficaci ous anobunt of the conpound of
£BaiHd-(3 Sldﬁﬂémﬂlé}i‘ﬁe?a% ] %1?41@%5&8}? g
acceptable carri process for pro u0|ng a .
ed benz Z|none conpound sai d_process
£ fafanrlg 3% Sttt S P APl i Hk%mw.é%@%—%—@ﬁe:
of theforrmla At p" RR (R NW(Om Fe-'-Z
4-Benzyl-6-fluoro-2 2—d.1methyl 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-dimnethyl-§-piperazin-1-yl-4H-benzo( 1,4] oxazin-3-one;

6-F1uoro-4-(4?ﬂuoro-bepzyi)-_2,2-dimethyl-8—piperazin-l-yl-4H—benZO[1,4] oxazin-3-one




wherein: A is a leaving group; Z, Y, R, Rs, R4, m
n, and p are as defined in claiml; e is phenyl,
napht hyl, phenanthryl, flugtenyl, ndenyl, pental enyl,
azul enyl, oxydi phenyl, biphenyl, nethyl enedi phen)l,
am nodi phenyl, di phenyl sul fxdyl, di phenyl sul fonyl,

di phenyl i sopropyl i denyl , benzodj oxanyl, henzof uranyl, .
b%(ﬁz@hﬁéﬁgcwl%ﬁtihw&wr whﬂ-ﬁaawzr@%zli—ﬁyﬁ"bmtjli oazin-3-onc;
benzoxazi nonyl, benzopi peridinyl, benzopi perazinyl,

bﬁBé&Fyﬂ—(ﬁ—Hﬂﬂl {-pipe R &N AFChdnay]1,4) oxazin-3-one;
nmet hyl enedi oxyﬁ’}egyl , ethyl enedi oxilphenyl ,

i,nm, da |, axazql iS ol vi., .t hi azol vi ,
R eyt R bt Pkt Rt )
thi enyi, benzothienyl, thiophenyl, furanyl, Pyranyl,
@yBM);lﬁ,}mi:w@Icl}bbutap;Sﬁép@u}mﬁl-Mﬂi-bﬁnm){llgﬁmﬁprﬁo{m%yI ,
i soqui nolinyl, benzofuryl, benzothiophenyl,
Eg‘ﬂzgghl deﬁgﬁ% \Lcaléggl%béiﬁ]ga 0 rl’sana%en ogm' ad'%ﬂngl()f?m
xadi azol yI, d i azol y4, z i adi, az :
compewéefﬁ}mam adlrr#&gpwlzi aphmaceu&qﬂ}t%@%ﬁ%‘mﬁﬁm yl)/,
triazolyl, triazinyl, quinoxalinyl, purinyl,
Qi nazQpidtyds forchrbduiingZd sabitinutedbaabtiginiofle tothpound, said process
teridinyl, carbazolyl, azepinyl, diazepinyl, or
compxg{l.pg:di nyl optionally substituted by (Rl),, wherein
tisfromOto4, each R10 is independently hydrogen,
traitatingdrkitarylalkfd deyzoxesoaome of theforoyulani no, urea or
et hanesul f onyl am no; with a heterocyclic conpound of
the formula: RO (RSR QO \ I(CRERQ9 N H g, wherein

qis fromlito 3; and ea®h of Rp af, Ra and RO is
i ndependent | y hydrogen of s arky! , aﬁ)ne of R5 and R6
together with oneoR, e}d may forma ring of 5

to 7 menmber s; |I\r’ Q-"((:))m
R i
wherein:
Ay is a leaving group; |

Z Y, R, K%, R%, m, n, and p are as defined in daim 1;

R?is phenyl, naphthyl, phenanthry}, fluoreny, indenyl, pentalenyl, azulenyl,
. oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
 diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl, benzofuranyl,
benzodioxylyl, benzopyranyl, benzoxazingl, benzoxazinonyl, benzopiperidinyl,
benzopiperazinyl, benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl,
ethylenedioxyphenyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
- oxadiazolyl, thiadiazolyl, pyrazinyl, thieny], benzo;thignyi, thiophenyl, furanyl,
- pyranyl, pyxidy), pyrrolyl, pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl, benzofuryl,
. benzothiopheny), benzothiopyranyl, benziridazolyl, benzooxazolyl,
.~ benzooxadiazoly), benzothiazolyl, benzothiddiazolyl, benzopyranyl, indolyl,




in the presence of a palladiumcatal yst to produce the
‘het erocycl yl -substituted N-aryl al kyl benzoxani none
compound of the formula: 9 DI (RBR7C) /( SR6)4 X Ra
p*Rs (R~pe (0O)M L 13 "rhe process of claim 12,
sai d process conprising: contacting an N-aryl al kyl

benzoxazi none of the fornmula ------------- -75 R4 0
Rs  (&bihdol{itria¥yRAEARyl, quirkSali), blrih Quitiz8iiRE Yedroizinyl,
compoun e er_nuIYaqRa N R qR)Rs ﬂ% N Fﬁ? H h Y

QTR S AL ISR JAIAL gL T08 QR Ra T VR

benzoxafpmﬁﬂgrsﬁmém(iw),g){vh&aﬁ formula: s RR RS Rs
N Rs RRI8N Rs R4

tisfrom 0 to 4;

each R" is independently hydrogen, hale, alkyl, alkoxy, cyano, nitro, amino, urea
or ethanesulfonylamino;

with a heterocydlic compound of the formula:
R9
N
(R8R7C)z< >(GR5R‘)q
N

H &

wherein:
qisfrom I to 3; and

each of R, RS, R”, R® and R is independently hydrogen or alkyl, or one of R®and
RE 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
N
N\ St
(RSR7C)2< J(CRRY,
X R*
O\(]A);'Rs
(R
VSO,
2L
R L
15. . The process of claim 12, said process comprising:

contacting an N-axylalkyl benzoxazinone of the formula




~170R (R)PNbLO R R aRIcand)e, R, W Ito,
P,s, R6, R~, Rs, Rs, Rio, n, p, r and t are as
described in claim12. 14,__The process of claim 12,
wherein the | eaving group§7§r is halo. 15. Use of one
or nore conpounds of any claiml to 10 for the

manuf acture of a nedicanment for the treatnent or
prevention of a central nefivous system di sease state.
16. The use of claim 15, W in the®dj sease state is
sel ected from psychoses, a, manic
depressi ons, neur ol ogRY; 7 menory disorders,
attention deficit disorde Ar ki n's di sease,
anyotrophic lateral sclerosis, zper mer' s di sease and
Hunti ngton's disease. ------ 2K -- -76- 17. Use of
one or nore conpound of any cﬁaiﬂ%ﬁ to,10 for the
manuf acture of a medi canent for the tréatnent or
prevention of a disorder of the gastrointestina

withdke heterocyclic comapound of the formula

P
8 s
R\ _-N._ R
R R°
7 "N ®®
RO R
such that the heterocyclyl-substituted N-arylalkyl benzoxaninone compound is of the formula:

= 5
\ s

e Ji
Hﬂa N R o R \
7 R
rf
N™ SO

R

Flzik’;;a

Ic

and RY, R% R, R, R®, RS, R7, R®, R%, R', n, p, r and t are as described in claim 12.

14.  The process of claim 12, wherein the leaving grou?s Al is halo.

15. Use of one or more compounds of any claim 1 to 10 for the manufacture of 2
medicament fox the treatment or prevention of a central nervous system disease state.

16. - Theuse of claim 15, wherein the disease state is selected from psychoses,
schizophrenia, manic depressions, neurological disorders, memory disorders, attention deficit
disorder, Parkinson’s disease, amyotrophic Jateral sclerosis, Alzheimer’s disease and Huntington’s
disease. ' '
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17. Use of one or more compound of any claim ). to 10 for the manufacture of a
medicament for the treatment or prevention of a disorder of the gastrointestinal tract.




