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BENZOXAZ_INONE DOPAMINE D4 RECEPTOR ANTAGONISTS
FIELD OF THE INVENTION

This invention relates to compounds that are
antagonists éfldopamine D4 receptors, to methods of
treating psyéﬁosis and schizophrenia using a compound
that is an adﬁagonist at dopamine D4 receptors, and to
pharmaceuticélly acceptable compositions that contain a
dopamine D4.féceptor antagonist.

- BACKGROUND OF THE INVENTION

Dopamine .is a neurotransmitter that is found in
the brainsiof-animals, including humans, and is
essential fqr}prpper nerve signal transmission. It is
well-known th&f certain compounds block or inhibit the
binding of aépémine to dopamine receptors. Such
compounds aféjéalled dopamine receptor antagonists. It
is also well-known that dopamine receptor antagonists
are useful ih;the treatment of schizophrenia and
psychosis.

Recently, it has been discovered that more than
one type of dopamine receptor exists, and that dopamine
receptor anfééénists can preferentially inhibit one
type of dopamlne ‘receptor over another. Two major
families of dopamzne receptors have been identified and
named the Dl ‘and D2 families. In the D2 family, three
distinct receptor subtypes have been identified as D2,
D3, and D4. g

The dlst?ibution and concentration of the subtypes
of receptors varies in different regions of the brain.
D2 subtype réééptors are located in both the limbic
region of the braln, which is assoc1ated with cognition
and emotlonal functlon, and in the striatum, which is
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associated w1th motor effects. D4 receptors are found
in higher concentratlons in the frontal cortex and
limbic reglons, whlch are associated with cognitive and
emotional funqtaon.

Antipsychétic drugs that are D2 subtype receptor
antagonists have been used to treat psychosis and
schlzophrenla; but have undesirable extrapyramidal side
effects and produce tardive dyskinesia. 1In contrast,

D4 receptor antagon1sts show a lack of extrapyramldal
side effects a d tardive dyskinesia. Moreover, it has
been observed“that the levels of dopamine D4 receptors
are elevated 1n schzzophrenlcs

Thus, 1t would be useful to have compounds that

are selectlve"pgﬂantagonlsts for the treatment of
psychosis andﬁsgh;zophrenia.

*SUMMARY OF THE INVENTION

The preséﬁt_ipvention provides compounds of the

Formulas I and II"
RrR3
o I
:]§§ )
o)

wherein Rl andjgz:are.independently hydrogen or C;-Cg

alkyls N o _

X is N or CH}¥énd

R3 is phenyl,
substltutéd naphthyl or substituted: heteroaryl

;faphthyl heteroaryl, substltuted phenyl,
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wherein each substituent is independently
selected from halogen, C;-Cg alkoxy, C;-Cg
alkyl, -CN, -CF3, or sulphonamido, and the
pharmaceutically acceptable salts, esters, amides, and
prodrugs thereof.
In a preferred embodiment of Formula I or II, the
group

is attached to the benzoxazinone group at
the 6 or 7 position.

In another preferred embodiment, Rl and R? axe
hydrogen.

In another preferred embodiment, R3 is phenyl, -
methyltolyl, tolyl, or sulfonamido.

In another preferred embodiment, X is N.

The present invention also provides compounds of
Formula III,

2
X
~ //\\1
I\/N ol III
N
I

wherein X is N or CH; R! is hydrogen or methyl; and

R? is phenyl or substituted phenyl wherein each
substituent is independently selected from C;-Cg
alkyl or sulphonamido, and the
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pharmaceﬁﬁiéally acceptable salts, esters, amides, and
prodrugs the:

In a ﬁ#gferred embodiment of Formula III, the
group, '

tolyl, or sulfonamido.
;wpreferred embodiment, the compounds of
;and III are:

‘ox0-3, 4-dihydro-2H-benzo1, 4] oxazin-
Térazin—l-yl]—benzenesulfonamide;
dimethyl-phenyl) -piperazin-1-ylmethyl] -
1, 4] oxazin-3-one;
olyl-piperazin-1-ylmethyl) -4H-

. in 3-one;

nyl piperazin-l-ylmethyl] -4H-

- 1:p1peraz1n 1- ylmethyl) -4H-
benzo {1, 4{}oxazine-3-one;
' _ -d1methyl phenyl) -piperazin-1-ylmethyl) -
5'xa21ne 3-one;
e;hyl pyridin-2-yl) -piperazin-1-
'H;bépgo[1,4]oxazin-3-one;
tolyl—piperidin—1-y1methyl)-4H—
benxo (1, 4]cxazln -3-one;

6-14
4H-benzo [

'4 Dlmethyl-phenyl)—plperldln 1-ylmethyl] -
onazln 3-one;
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6-{4-thiazol-2-yl-piperazin-1-ylmethyl) -4H-
benzoll, 4] oxazin-3-one;

6- (4-benzothiazol-2-yl-piperazin-1-ylmethyl) -4H-
benzo[l,4]}oxazin-3-one;

6-[4-(4,5-dimethyl-thiazol-2-yl) -piperazin-1-
ylmethyl] -4H-benzo[1,4]oxazin-3-one;

6- (4-naphthalen-2-yl-piperazin-1-ylmethyl) -4H~-
benzo[l,4]}oxazin-3-one;

6- [4- (3-chloro-phenyl) -piperazin-1-ylmethyl] -4H-
benzol,4)oxazin-3-one;

6-[4-(3,4-dichloro-phenyl) -piperazin-1-ylmethyl] -
4H-benzo[1l,4)}oxazin-3-one;

2-[4-(3-0x0-3,4-dihydro-2H-benzo(1l,4]oxazin-~6-
ylmethyl) -piperazin-1-yl] -benzonitrile;

6- [4- (4-methoxy-phenyl) -piperazin-1-ylmethyl] -4H-
benzo{l,4] oxazin-3-one;

6-{4- (2-chloro-4-methyl-phenyl) ~-piperazin-1-
ylmethyl] -4H-benzo(1,4}oxazin-3-one;

6- [4- (4-Fluoro-phenyl) -piperazin-1-ylmethyl] -4H-
benzo[l,4)}oxazin-3-one;

6-[4-(3-Trifluoromethyl-phenyl);piperazin—l—
ylmethyl] ~4H-benzo(l,4]loxazin~3-one;

6-[4- (3,5-Dimethyl-phenyl) -piperazin-1-ylmethyl] -
4H-benzol[l,4)oxazin-3-one;

6-[4-(2—Chloro—pheny1)-pipérazin-i-ylmethyl]—4H-
benzo{l,4)}oxazin-3-one;

6-[4-(4-Trifluoromethyl-phenyl)-piperazin-1-
ylmethyl] ~4H-benzo {1, 4] oxazin-3-one;

6-[4~ (4-Chloro-phenyl) -piperazin-1-ylmethyl} -4H-
benzo[1l,4)}oxazin-3-one;

7- {4- (5-Methyl-pyridin-2-yl) -piperazin-1-
ylmethyl] -4H-benzo(l,4]loxazin-3-one;

7~ [4- (4-Methoxy-phenyl) -piperazin-1l-ylmethyl] -4H-
benzo{l,4}oxazin-3-one;

7-[4- (4-Chloro-phenyl) -piperazin-l-ylmethyl] -4H-
benzo(l,4]oxazin-3-one;

PCT/USITO8524



10-

i5

20

25

30

WO 97/45419 PCT/US97/08524

-6-

7- [4-(3,4-Dimethyl-phenyl) -piperidin-1-ylmethyl] -
4H-benzo[1,4)oxazin-3-one;

6- (4~ (4-Methoxy-phenyl) ~piperidin-1-ylmethyl] ~4H-
benzoll,4]oxazin-3-one;

7-[4- {4-Methoxy-phenyl) -piperidin-1-ylmethyl] -4H-
benzo{l,4]loxazin-3-one;

7-(4-Phenyl-piperidin-1-ylmethyl) ~4H-
benzoll,4]loxazin-3-one;

7- (4-Naphthalen-2-yl-piperazin-1-ylmethyl) -4H-
benzo(1,4}oxazin-3-one; or

7- (4-p~-Tolyl-piperidin-1-ylmethyl) -4H-
benzo[1l,4)oxazin-3-one.

Also provided by the present invention is a method
of treating psychosis, the method comprising

administering to a patient suffering therefrom a

therapeutically effective amount of a compound of
Formula I, II, or III.

Also provided by the present invention is a method
of treating schizophrenia, the method comprising
administering to a patient suffering therefrom a
therapeutically effective amount of a compound of
Formula I, II, or III.

Also provided by the present invention is a
pharmaceutically acceptable composition that comprises
a compound of Formula I, II, or III. | |

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides éompounds of the
Formulas T and II
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N o Rt N o}
'2 |
R R2
1 II

wherein R! and R? are independently hydrogen or
C1-Ce alkyl;
X is N or CH; and
RS is phenyl, naphthyl, heteroaryl, or substituted
phenyl, substituted naphthyl or substituted
heterocaryl wherein each substituent is
independently selected from halogen, C;-Cg alkoxy,
Cl—csnélkyl-CN, -CF3, or sulphonamido, and the
pharmaceuticglly acceptable salts, esters, amides, and
prodrugs thereof. The term substituted phenyl included
phenyl substi;uted with one or more substituent.
The preéént invention also provides compounds of
Formula III,

N
l -

wherein X ist or cH; RL is hydrogen or methyl; and
R? is phenyl 6r substituted phenyl, wherein each
substitﬁﬁnt is independently selécted from C;-Cg
alkyl 6r;sulphonamido, and the
pharmaceutically acceptable salts, esters, amides, and
prodrugs theréof. _
The term "alkyl” means a straight or branched
chain hydrocarbon. Representative examples of alkyl
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groups are methyl ethyl, propyl, isopropyl, isobutyl,
butyl, tert-  uty1 sec-butyl, pentyl, and hexyl.
The texm:

*aryl" means a cyclic aromatic

.. Representative examples of aryl groups
include phenyl and naphthyl, which can be substituted
or unaubstitﬁﬁ_a. Examples of suitable substituents
include haloéﬁﬁ, C1-Cg alkyl, hydroxy, C;1-Cg alkoxy,
-CF3, and sulfonamldes.

-!heteroaryl" means a cyclic hydrocarbon

that contalns éne or more heteroatom. - Representative

examples of h _roaryl groups are thiazole, thiophene,
and pyridine,. pyrimidine, gquinoline, isoquinoline, and
imidazole. The heteroaryl group can be substituted or
Examples of suitable substituents

kyl, C1-Cg alkoxy, or halogen.

unsubstituted
include Cq- c6
The term eteroatom" means an atom other than
carbon. Examp _: of heterocatoms include nitrogen,
oxygen, sulfur, -and phosphorus.
The term: "halogen" means chlorine, fluorine,

bromine, and 1od1ne.

The term_!sulfonamido" means a group having the
structure -SOZNR Rb where R® and RP are sulfonamido
substituents well known to those in the art such as
hydrogen and Cl’cé alkyl.

The symbol ".% means a bond.

The atoms'

n the benzoxazinone group can be

numbered as shqwh below:

2;L£$/

A2 PO

The term ﬂpépient" includes humans.
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A "therapeutically effective amount" is an amount
of a compound of the present invention that when
administered to a patient ameliorates a symptom of
psychosis of schizophrenia. A therapeutically
effective amount of a compound of the present invention
can be easily determined by one skilled in the art by
administeriﬁg a quantity of a compound to a patient and
observing the result. 1In addition, those skilled in
the art are familiar with identifying patients having
psychosis and schizophrenia and are readily able to
identify patients who suffer from psychosis and
schizophrenia.

The term "pharmaceutically acceptable salts,
egsters, ami@es, and prodrugs" as used herein refers to

-those carbokylate salts, amino acid addition salts,

esters, amides, and prodrugs of the compounds of the
present invention which are, within the scope of sound
medical judgement, suitable for use in contact with the
tissues of patients without undue toxicity, irritation,
allergic response, and the like, commensurate with a
reasonable benefit/risk ratio, and effective for their
intended use, as well as the zwitterionic forms, where
possible, ofrthe compounds of the invention. The term
“salts" refers to the relatively nontoxic, inorganic

~and organiclécid addition salts of compounds of the

present invehtion. These salts can be prepared in situ
during the final isclation and purification of the
compounds or;by separately reacting the purified
compound in .its free base form with a suitable organic
or inorganic’acid and isolating the salt thus formed.
Representatiie salts include the hydrobromide,
hydrochloridéi sulfate, bisulfate, nitrate, acetate,
oxalate, valérate, oleaté, palmitate, stearate,
laurate, borate, benzoate, lactate, phosphate,
tosylate,'citrate, maleate, fumarate, succinate,
tartrate, naphthylate mesylate, glucoheptonate,
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lactoblonate and laurylsulphonate salts, and the like.
These may 1nclude cations based on the alkali and
alkaline earth metals, such as sodium, lithium,
potassium, calclum, magnesium and the like, as well as
nontoxic ammonxum, gquaternary ammonxum, and amine
cations 1nclud1ng, but not limited to ammonium,
tetramethyla;:onlum, tetraethylammonium, methylamine,
dlmethylamlne,_trlmethylamlne, triethylamine,
ethylamine, apd the like. (See, for example,

Berge s.M.,fégfal., *Pharmaceutical Salts," J._Pharm.
Sci., 1977}66{#419 which is incorporated herein by
reference). .

if pharmaceutically acceptable, nontoxic
compounds of this invention include
'ers wherein the alkyl group is a
ched chain. Acceptabie_esters also-
eloalkyl esters as well as axylalkyl
but not limited to benzyl. C;-C4 alkyl
rred. Esters of the compounds of the
n may be prepared according to
conventional methods

Examples;ofspharmaceutlcally acceptable,
nontoxic amide

Examples

include Cg5-Cqy
esters such7a

esters are prefe

of the compounds of this invention
ferived £from ammonia, primary

es and secondary C;-Cg dlalkyl amines
lvgroups are straight or branched
ase of secondary amlnes the amine wmay
_orm of a 5- or s-membered heterocycle
_1trogen atom. Amides- derlved from

include amide
C1-Cg alkyl:a
wherein the a
chain. In_tH
also be in the
containing on
ammonia, Cl-' ,_kyl primary amines and Cl C, dialkyl
secondary aﬁ_ﬂ '.are preferred. Amides-of the

compounds of7 “-invention way be prepared according to

conventlonalzmethods

m’ "prodrug” refers to compounds that are
rapidly transf rmed in vivo to yield the parent

compound of th above formulae, for example, by
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hydrolysis in blood. A thorough discussion is provided
in T. Higuchi and V. Stella, “Pro-drugs as Novel
Delivery Systems," Vol 14 of the A.C.S. Symposium
Series, and in Bioreversible Carriers in Drug Design,
ed. Edward B. Roche, American Pharmaceutical
Association and Pergamon Press, 1987, both of which are
incorporated herein by reference.

The compounds of the present invention can be
administered to a patient alone or as part of a
composition that contains other components such as
excipients, diluents, and carriers, all of which are
well-known in the art. The compositions can be
administered to humans and animals either orally,
rectally, parenterally (intravenously, intramuscularly
or subcutaneously), intracisternally, intravaginally,
intraperitoneally, intravesically, locally (powders,
ointments or drops), or as a buccal or nasal spray.

Compositions suitable for parenteral injection may
comprise physiologically acceptable sterile aqueous or
nonaqueous solutions, dispersions, suspensions or
emulsions, and sterile powders for reconstitution into
sterile injectable solutions or dispersicns. Examples
of suitable aqueous and nonaqueous carriers, diluents,
solvents or vehicles include water, ethanol, polyols
(propyleneglycol, polyethyleneglycol, glycerol, and the
like), suitable mixtures thereof, vegetable oils (such
as olive oil), and injectable organic esters such as
ethyl oleate. Proper fluidity can be maintained, for
example, by the use of a coating such as lecithin, by
the maintenance of the required particle size in the
case of dispersions and by the use of surfactants.

These compositions may also contain adjuvants such
as preserving, wetting, emlsifying, and dispensing
agents. Prevention of the action of microorganisms can
be ensured by various antibacterial and antifungal
agents, for example, parabéns} chlorobutanol, phenol,

PCT/US97/08524.
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sorbic acid, and the like. It may also be desirable to
include isotonic agents, for example sugars, sodium
chloride, and the like. Prolonged absorption of the
injectable pharmaceutical form can be brought about by
the use of agents delaying absorption, for example,
aluminum monostearate an@ gelatin.

Solid dosagé forms for oral administration include
capsules, tablets, pills, powders, and granules. In
such solid dosage forms, the active compound is admixed
with at least one inert customary excipient (or
carrier) such as sodium citrate or dicalcium phosphate
or (a) fillers of extenders, as for example, starches,
lactose, sucrose;'glucose, mannitol, and silicic acid;
(b) binders, as for example, carboxymethylcellulose,
alignates, gelatin, polyvinylpyrrolidone, sucrose, and
acacia; (c)- humectants, as for example, glycerol;

(d) d1s1ntegrat1ng agents, as for example, agar-agar,
calcium carbonate, potato or tapioca starch, alginic
acid, certain coﬁplex silicates, and sodium carbonate;
(e) solution'retérders, as for example paraffin;

(f) absorption a¢¢e1erators, as for example, quaternary
ammonium compounds; (g) wetting agents, as for example,
cetyl alcohol and glycerol monostearate;

(h) adsorbents, ss for example, kaolin and bentonite;
and (i) lubricanfs, as for example, talc, calcium
stearate, magnes1um stearate, solid polyethylene
glycols, sodium lauryl sulfate, or mixtures thereof.

In the case of capsules, tablets, and pills, the dosage
forms may also comprlse buffering agents.

Solid compositions of a 31m11ar type may also be
employed as fllle;s in soft- and hard-filled gelatin
capsules using sﬁch excipienﬁs as lactose or milk sugar
as well as high molecular weight polyethyleneglycols,
and the like. '

Solid dosage forms such as tablets, dragees,
capsules, pllls, and granules can be prepared with

PCT/US97/08524
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coatings an@féhells, such as enteric coatings and
others well-known in the art. They may contain

opacifying #gents and can also be of such composition
that theyTi:'éase the active compound or compounds in a
certain part’of the intestinal tract in a delayed
manner. Exampies of embedding compositions which can

be used ar

olymeric substances and waxes. The active

compounds -can also be in micro-encapsulated form, if

appropriat
excipients.’

ith one or more of the above-mentioned

Liquid dosage forms for oral administration
include pharmaceutlcally acceptable emulsions,
solutions, suspen31ons, syrups, and elixirs. In

addition to.
forms may::
art, such as water or other solvents, solubilizing

e active compounds, the liquid dosage

1in inert diluents commonly used in the
agents and iéifiers, as for example, ethyl alcohol,
isopropyl al
benzyl alcoholf benzyl benzoate, propyleneglycol,
1,3- butyleneg Ycol dimethylformamide, oils, in

hol, ethyl carbonate, ethyl acetate,

partlcular,_ ttonseed oil, groundnut oil, corn germ
oil, olive ¢

tetrahydrof:

.castor oil and sesame o0il, glycerol,
ryl alcohol, polyethyleneglycols and

fatty acid i érs of sorbitan or mixtures of these
substances, ‘and the like.

Besides such inert diluents, the composition can
also includs juvants, such as wetting agents,
emulsifying’ uspending. agents, sweetening,

flavoring,.é perfumlng agents

ethoxylated. qétearyl alcohols, polyogyethylene
sorbitol and[sérbitan esters, microcrystalline
cellulose, al mlnum metahydroxide, bentonite, agar-agar
and tragacant
the like.

‘or mixtures of these substances, and
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Compositions for rectal administrations are
preferably suppositories which can be prepared by
mixing the compounds of the present invention with
suitable nonirritating excipients or carriers such as
cocoa butter, polyethylenegiycol, or a suppository wax,
which are solid at ordinary temperatures but liquid at
body temperature and therefore, melt in the rectum or
vaginal cavity and release the active component.

Dosage forms for topical administration of a
compound of this invention include ointments, powders,
sprays, and inhalants. The active component is admixed
under sterile conditions with a physiologically
acceptable carrier and any preservatives; buffers, or
propellants ‘as may be required. Ophthalmic
formulations, -eye ointments, powders;-and solutions are:
also contemplated as being :within the. scope of this
invention. '

The compounds of the present invention can be
administered to a patient at dosage levels in the range
of about 0.1 to about 1,000 mg per day. For a normal
human adult having a body weight of about 70 kg, a
dosage in the range of about 0.01 to about 100 mg/kg of
body weight-pef day is preferable. The specific dosage
uged, however, can vary. For example, the dosage can
depended on a numbers of factors including the
requirements of the patient, the sevérity of the
condition being treated, and the pharmacological
activity of the compound being used. The determination
of optimum :dosages for a particular ppatient is well-
known to those:skilled in the art.

In addition, the compounds of the present
invention can exist in_ﬁnsblvated aéiwell as solvated
forms with\pharmaceutically acceptaﬂle solvents such as
water, ethanol, and the like. 1In general, the solvated
forms are considered eqﬁivalent to-@he unsolvated forms
for the purposes of the:present invention.
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The compounds of the present in&ention can exist
in different stereoisometric forms by virtue of the
presence of asymmetric centers in the compounds. It is
contemplated that all stereoisometric forms of the
compounds as well as mixtures thereof, including
racemic mixtures, form part of this invention.

The examples shown below illustrate particular
embodiments of the invention and are not intended to
limit the specification, including the claims, in any
manner.
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General Synthetic Schemes
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General Synthetic Schemes (continued)
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EXAMPLE 1

A mixture of 4-hydroxy-3-nitro—behialdehyde
(5.0 g, 29.9 mmol), 1,3-propanediol_(3.4 g, 44.9 mmol)
and 0.1 g of p-toluene sulfonic acid inﬂloo mL of
toluene is warmed to reflux. The water generated is
removed by a Dean-Stark trap. After 2 hours, the
reaction mixture is cooled to room temperature and
extracted with 2 x 100 mL of saturated sodium
bicarbonate followed by 100 mL of bri@e.- Drying over
sodium sulfate and evaporation of theisolvent gives
5.6 g (83% yield) of 2-[4-hydroxy-3-nifro—phenyl]—
1,3-dioxane oil.

NMR, CDCl3: & 1.2(d,1H), 1.5(s,1H), 2.2{m,1H),

3.9(t,2H), 4.2(d4,2H), 5.4(s,1H), 7.05(d,1H), 7.6(d,1H),
8.2(s,1H) .

EXAMPLE 2

henzaldehyde

2- [4-Hydroxy-3-nitro-phenyl] -1,3-dioxane (5.6 g,
24.9 mmol) is reduced in the presence of'Raney nickel
in 50 mL of tetrahydrofuran (THF) under a hydrogen
atmosphere. When the theoretical amount of hydrogen is
taken up, the catalyst is removed by filtration.
Chlorocacetyl chloride (2.5 g, 22.2 mmol). and sodium
bicarbonate (3.6 g, 42.3 mmol) are added to the
filtrate at room temperature and the. mlxture is stirred
for 1 hour under argon. The solvent 1s evaporated and
the remaining solid is taken up in 50 m f methanol.
The solution is acidified to a pH of ab ut ocne with
1.0N HCl and stirred at room temperature for 1 hour.

The precipitate is collected and drzedgunder vacuum to
give 2.5 g (65% yield) of 3- (chloroacetylamlno)—
4-hydroxy-benzaldehyde as a hydrate; mp '190-192°C.
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Analysis for CgHgCINO3°0.9 HyO:
C, 50.41; H, 4.18; N, 6.53.
Found: C, 50.60; H, 3.83; N, 6.41.

5 EXAMPLE 3

é-carbaldehyde
3-(Chloroacetylamino)-4-hydrox?fbenzaldehyde
(2.4 g, 13.2 mmol) and potassium carbonate (9.1 g,

10 66.1 mmol) are stirred at room temperature in 50 mL of
acetonitrile for 12 hours. The acetonitrile is
evaporated and the residue is taken up in 50 mL of
water. After standing at room temperature for
10 minutes, the precipitate is collected by filtration

is and recrystallized from ethyl acetate. to give 1.4 g
(60% yield) of 3-oxo-3,4-dihydro-2H-benzo(l,4]oxazine-
6 -carbaldehyde; mp 220-222°C. |
Analysis for CgHyNO3:

c, 61.02; H, 3.98; N, 7.91.

20 Found: C, 60.67; H, 4.03; N, 7.74.
EXAMPLE 4
25 Sodium triacetoxyborohydride (;,i-g, 5.9 mmol) is

added to a solution of 3—oxo-3,4-dihﬁdxo-2H-benzo[1,4]-

oxazine-6-carbaldehyde (0.5 g, 2.8 m@Q}) and

4-(piperazin-1-yl)—benzenesulfonamidg;}0.17 g,

3.1 mmol) in 20 mL of THF. The mixtqgé is stirred at
30 room temperature overnight. The reaqfion is quenched

by addition of 50 mL of water, and the THF is removed

under reduced pressure. The precipitate is collected

by filtration and recrystallized fromﬂhethanol to give
0.05 g (4% yield) of 4-({4-(3-0ox0-3,4-dihydro-

35 2H-benzo[1, 4]} oxazin-6-ylmethyl) -piperazin-1-yl] -
benzenesulfonamide; mp 150-153°C. o
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Analysis for C)gH,yoN 0,S:
C, 56.70; H, 5.51; N, 13.92; 8, 7.97.
Found: C, 56.57; H, 5.56, N, 13.67; S, 7.80.

EXAMPLE 5

- -— - -~ X -

1-(3,4-Dimethylphenyl) -piperazine is converted to
6—[4—(3,4—dimethyl—phenyl)—piperazin-l-ylmethyl]-
4H-benzo([1l,4]loxazin-3-one in 10% yield according to the
procedure of Example 4; mp 148-153°C.
Analysis for Cp1HogN305:

¢, 71.77; H, 7.17; N, 11.96.
Found: C, 71.50; H, 7.18; N, 11.9%92.

EXAMPLE 6

Sodium triacetoxyborohydride (1.8 g, 8.4 mmol) is
added to a solution of 4-hydroxy-3-nitro-benzaldehyde
(1.3 g, 8.0 mmol) and 1-(4-methyl-phenyl) -piperazine
(2.8 g, 16.1 mmol) in 50 mL of THF at room temperature,
and the mixture is stirred overnight. The reaction is
quenched by pouring into 400 mL of watexr, and the

precipitate which forms is collected by filtration.
Yield = 1.7 g (33%) of 4—[4—(methylphéﬁ?l)-piperazin~1—
ylmethyl] -2-nitro-phenol oil. -

NMR, CDClsj: 6 2.2(s,3H), 2.5(m,4H), 3.05(m, 4H),
3.4(s,2H), 6.8(d,2H), 7.0(d,2H), 7.05(d,1H),
7.55(d,1H), 8.0(s,1H).

EXAMPLE 7

4—{4-(Methy1pheny1)—piperazin—l-ylmethyl]-2-nitro-
phenol (1.7 g, 5.2 mmol) is reduced with Raney nickel
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in 20 mL of THF under hydrogen. When the theoretical
amount of hydrogen is taken up, the catalyst is removed
by filtration. The THF is evaporated, and the residue
is taken up in 50 mL of chloroform. Chlorocacetyl
chloride (0.65 g, 5.7 mmol) and sodium bicarbonate
(1.6 g, 19.1 mmol) are added, and the mixture is
stirred at room temperature for one-half hour, then
extracted with water (3 x S0 mL)_and dried over sodium
sulfate. The solvent is evaporated, and the solid
remaining is treated with excess potassium carbonate in
20 ml of chloroform at reflux overnight. Extraction
with water, drying over sodium sulfate, and evaporation
of the solvent gives a yellow solid. Recrystallization
from ethyl acetate gives 0.27 g (16% yield) of 6-(4-
p-tolyl»piperazinol-ylmethyl)-4H—benzo[1,4]oxazin-
3-one; mp 209-212°C. |
Analysis for CpgH53N305:

Calculated C, 71.19; H, 6.87; N, 12.45.
Pound: C, 71.05; H, 6.97; N, 12.35.

EXAMPLE 8

4- (4-Phenyl-piperazine-1-ylmethyl) -2-nitro-phenol
is treated according to the proéeante of Example 7 to
give 6-[4-phenyl-piperazin-1-ylmethyl] -
4H-benzo{1,4] -oxazin-3-one; mp 207-209°C.

EXAMPLE 9

2(7.5 g, 44.9 mmol)
‘g, 67.3 mmol)
according to the procedure of Example 1 to give

3—Hydroxy-4-nitro-benzaldehy&q
is treated with 1,3—prgpanediolff

2-(3-hydroxy-4-nitro—pheny1)-1,3;di¢xane (9.6 g, 95%
yield) oil. '
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NMR, CDClz: & 1.4(d,1H), 7.05(d4,1H),. 2 2(m,1H),
3.9{(t,2H), 4.2(4,2H), 5.4(s,1H), 7. 2(5 iH), 8.0(d,1H).

EXAMPLE 10

benzaldehyde

2-(3-Hydroxy-4-nitro—phenyl)-1,3-dioxane (9.3 g,
41.2 mmol} is converted to 4- (chlorocacetyl-amino) -
3-hydroxy-benzaldehyde according to the procedure of
Example 2. Yield = 3.7 g {(35%) oil.
NMR, DMSO: & 4.4(s,1H), 7.3(s,1H), 7.4(d,1H),
8.2(d,1H), 9.7(s,1H), 9.8(s,1H}), 10.7(s,1H).

EXAMPLE 11
Z-carbaldehyde
4 - (Chlorocacetyl-amino) -3-hydroxy-benzaldehyde
(3.7 g, 17.3 mmol) is converted to 3-o%0-3,4-dihydro-
2H-benzo[1, 4]oxazine-7- carbaldehyde (3.2 g, 100% yield)
according to the procedure of Example 3,
mp 178-180°C (Decomposes).

EXAMPLE 12

2.8 mmol) and sodlum trmacetoxyborohy r1de (1.2 g,
5.9 mmol) in 20 mL of 1,2- dlchloroethane is stirred at
room temperature for 3 hours. The reactlon is guenched

with 50 mL of water, and the layers :Jseparated The

aqueous phase is extracted with ethy
(3 x 50 mL). The organic phases are (co
over sodium sulfate. Evaporation offth, solvent gives

a solid which is recrystallized twice ﬁrom acetonitrile

PCT/US97/08524
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to give 0.31 g (33% yield) of 7-{4-(4-methyl-phenyl) -
piperazin—l—ylmethyl}-4H—benzo[1,4]qkazine-3-one;
mp 208-210°C. |
Analysis for CooHo3N305:
c, 71.19; H, 6.87; N, 12.45.
Found: ¢, 71.10; H, 6.73; N, 12.32.

EXAMPLE 13

1-Phenyl-piperazine (0.45, 2.8 mmol) is converted
to 7-{4-phenyl-piperazin-l1-ylmethyl)-4H-benzo(l,4]-
oxazine-3-one according to the procedure of Example 12
in 34% yield; mp 181-193°C.

EXAMPLE 14

According to the procedure of E*ample 12,
1-(3,4-dimethyl-phenyl) -piperazine (0.54 g, 2.8 wmmol)
is converted to 7-[4-(3,4~dimethyl—phenyl)—piperazin-
1—y1methyl]-4H-benzo[1,4]oxazine-a—ohe in 28% yield;
mp 195-197°C. '

The compounds listed below can be prepared in
accordance with the above methods using the appropriate
starting materials.

PCT/US97/08524



EXAMPLES 15 - 26

6IVSFILG OM

Example Compound Name Elemental Analysis M?ltlng
Number Point °C
15 6-[4- (5-Methyl-pyridin-2-yl) - C1gHooN405 207-208
piperazin-l-ylmethyl] - Calculated: C, 67.44;
4H-benzo[1,4]oxazin-3-one H, 6.55; N, 16.56
Found: C, 67.35; H, 6.53;
N, 16.58
5 16 6-(4-p-Tolyl-piperidin-1-ylmethyl) - Cp1Hp4N704 178-180
4H-benxo({1,4] oxazin-3-one Calculated: C, 74.96;
H, 7.20; N, 8.33 ©
Found: C, 74.73; H, 7.30; '
N, 8.36
17 6-[4-(3,4-Dimethyl-phenyl) - CooHogN205 165-169
piperidin-1-ylmethyl] - Calculated: C, 75.40;
4H-benzo [1, 4] oxazin-3-one H, 7.48; N, 7.99
Found: C, 75.39; H, 7.62;
N, 8.10

PISBO/L6SIV/LDA




Example Compound Name Elemental Analysis Me}tlng
Number Point °C
18 6-(4-thiazol-2-yl-piperazin- C16H18N402S 210-212
1-ylmethyl) -4H-benzo([l,4) oxazin- Calculated: C, 58.16;
C, 58.32; H, 5.59;
19  6-(4-Benzothiazol-2-yl-piperazin-  CpgHp(N402S 240-243
l-ylmethyl) ~4H-benzo[1,4]oxazin- Calculated: C, 63.14;
3-one H, 5.30; N, 14.73
Found: €, 62.72; H, 5.24;
N, 14.45
20  6-[4-(4,5-dimethyl- C1gHooN 4058 210-212
thiazol-2-yl) -piperazin- Calculated: C, 60.31; _
’;fﬁimgthyllﬁéﬂfygnzo[1,4]oxazin— H, 6.19; N, 15.63; S, 8.94
g : | Found: C, 60.31; H, 6.11;
N, 15.56; S, 9.21
21 6- (4-Naphthalen-2-yl-piperazin- Co3Hy3N305 215-216

+ 1-ylmethyl) ~4H-benzo({1,4)oxazin-
3-one

Calculated: C, 73.97;

H, 6.21; N, 11.25

Found: C, 73.70; H, 6.21;
N, 10.90

-gz-

61VSY/IL6 OM
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Example Compound Name Elemental Analysis Méltlng
Number Point °C
22 6-(4-(3-Chloro-phenyl) -piperazin- C19H20C1N30, 199-200
1-ylmethyl] -4H-benzo[1,4]oxazin- Calculated: C, 63.77;
3-one H, 5.63; N, 11.74
Found: C, 63.78; H, 5.50;
N, 11.54
23 6-[4-(3,4-Dichloro-phenyl) - C19H7 gC1oN30, 174-175
piperazin-1-ylmethyl) -4H- Calculated: C, 58.17;
benzo(1,4]oxazin-3-one H, 4.88; N, 10.71
Found: C, 58.30; H, 4.77;
N, 10.43
24 2-[4-(3-0x0-3,4-dihydro-2H- Co0HooN 407 195-196
benzo[l, 4] oxazin-6-ylmethyl) - Calculated: C, 68.95;
piperézinéiayl]-benzonitrile H, 5.79; N, 16.08
T | Fourid: -C, 68.91; H, 5.78;
N, 15.93
25 6- [4- (4-Methoxy-phenyl) -piperazin-1- CooHz3N305 202-203

ylmethyl] -4H-benzo[1l,4)}oxazin-3-one

Calculated: C, 67.97;

H, 6.56; N, 11.80 _
Found: C, 67.87; H, 6.56,
N, 11.72

6IPSP/ILE6 OM

PTSB0/L6S/LOd




Example

. ) Melting
Number Compound Name Elemental Analysis Point °C
26 6-[4-(2-Chloro—4—methyl—phenyl)— C20H22C1N302 188-189
piperazin-1-ylmethyl] -4y- Calculated: ¢, 64.60; -
be_r_;zo;[-_l;4-]'oxaz;ih¢3eone. H;'-'S.':'QG':':-N, 11.30; €1, 9.53
' Found: C, 64.21; H, 5.79;
N, 11.01; C1, 9.47
27 6-[4—(4—F1uoro-pheny1)—piperazin-l- C19H2FN30, 226-227
ylmethyl]-4H-benzo[1,4]oxazin-3-one Calculated: C, 66.85;
' H, 5.91; N, 12.31
Found: ¢, 66.56; H, 5.88;
N, 12.12
28 6~[4—(3—Trifluoromethyl—phenyl)~ CoqHpF3N30, 191-192
piperazin—l-ylmethyl]v4H- Calculated: C, 61.38;
benzo([1,4]loxazin-3-one H, 5.15; N, 10.74
Found: - C, 61.29; H, 5.12;
N, 10.64
29 6-[4-(3,5-Dimethyl-phenyl)- C21Ho5N30, 164-165
piperazin-l—ylmethyl]-4H- Calculated: C, 71.77;
benzo[1, 4] oxazin-3-one H, 7.17; N, 11.9
Found: ¢, 71.53; H, 7.03;

N, 11.84

-l C-

6IPSPIL6 OM
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Example Compound Name Elemental Analysis Méltlng
Number Point °C
30  6-[4-(2-Chloro-phenyl) -piperazin-1- Cy9HoC1N30, 188-189
ylmethyl] -4H-benzo[1,4)oxazin-3-one Calculated: C, 63.77;
H, 5.63; N, 11.74
Found: C, 63.45; H, 5.59;
N, 11.67
31 6~ [4- (4-Trifluoromethyl-phenyl) - CooH20F3N30, 220
piperazin-1-ylmethyl] -4H- Calculated: C, 61.38;
benzo[1,4]loxazin-3-one H, 5.15; N, 10.74
. Found: C, 61.31; H, 5.31,
N, 10.64
32 6-[4-(4-Chloro-phenyl) -piperazin-1- C19H20C1N305" 0.5H,0 250-251.5
ylmethyl] -4H-benzo[1,4]oxazin-3-one Calculated: C, 62.20;
| H, 5.77; N, 11.46
Found: C, 62.50; H, 5.81;
N, 11.29
33 7-[4-(5-Methyl-pyridin-2-yl)- C19HooN 405 215

piperazin-1-ylmethyl] -4H-
benzo[l, 4] oxazin-3-one

Calculated: C, 67.44;

H, 6.55; N, 16.56

Found: C, 67.35; H, 6.60;
N, 16.40

-8z~

6IVSPIL6 OM
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Example \ Melting
Compound Name Elemental Analysis .
Number Point °C
34  7-[4-(4-Methoxy-phenyl)-piperazin-1- CooHo3N303 235
ylmethyl] -4H-benzo(1,4)oxazin-3-one Calculated: C, 67.97;
H, 6.56; N, 11.89
Found: C, 67.72; H, 6.46;
N, 11.7
35 7-14-(4-Chloro-phenyl) -piperazin-1- C19H20C1lN30, 232-233
ylmethyl) -4H-benzo[1,4]oxazin-3-one Calculated: C, 63.77;
H, 5.63; N, 11.74
Found: C, 62.55; H, 5.54;
N, 11.42
36 7-[4-(3,4-Dimethyl-phenyl) - CooHogN202 192-194
piperidin-1-ylmethyl] -4H- Calculated: C, 75.40;
benzo(1; 4] oxazin-3-one H, 7.48; N, 7.99
Found: C, 75.17; H, 7.25;
N, 7.84
37 6- [4- (4-Methoxy-phenyl) -piperidin-1- Co1HoyN503 177-178

Ylmethyl] -4H-benzo(1,4])oxazin-3-one

Calculated: ¢C, 71.50;

H, 6.86; N, 7.95

Found: €, 71.14; H, 6.62;
N, 7.60

-6~

6IPSYIL6 OM
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Example ] Melting
Compound Name Elemental Analysis .
Number Point °C
38 7-[4- (4-Methoxy-phenyl) -piperidin-1- CpqHp4N503 198-199
ylmethyl] -4H-benzo[l,4]oxazin-3-one Calculated: C, 71.57;
H, 6.86; N, 7.95
Found: C, 71.29; H, 6.83;
N, 7.75
39 7- (4-Phenyl-piperidin-1-ylmethyl) - CooHooN505 184-186
4H-benzo[1,4)oxazin-3-one Calculated: C, 74.51;
H, 6.88; N, 8.62
Found: C, 74.59; H, 6.74;
N, 8.69
40 7- (4-Naphthalen-2-yl-piperazin-1- Cy3Hy3N30, 247-249
ylmethyl) -4H-benzo[1,4]oxazin-3-one Calculated: C, 73.97;
H, 6.21; N, 11.25
- /JFound: . C, 73.62; H,.6.07;
N, 11i.40
41  7-(4-p-Tolyl-piperidin-1-ylmethyl)- Cy1H;4N50, 186-188

4H-benzo (1,4l oxazin-3-one

Calculated: C, 74.97;

H, 7.19; N, 8.33

Found: C, 74.61; H, 7.00;
N, 8.55

6IPSYIL6 OM

$7$80/L6S(1/1Dd




10

15

20

25

30

35

WO 97/45419 N o PCT/US97/08524

-31-~

BIOLOGICAL METHODS

A cellﬁline expressing human depamine D2 (Long
form) recebtors was purchased from Oregon Health
Sciences UnlverSLty, Portland, Oregon. The D2 receptor
cDNA was subcloned into an expres31on vector, pRc/CMV.
The plasmldgiwere transfected by elec;roporatlon into
CHO K1 cells; A single stable transfectant, resistant
to the antibiotic G418, was isolated and selected for
use in the-ﬁinding studies. For D4;bihding,

CHO K1 cell;fstably transfected to exﬁress the human
recomblnanti opam1ne D4.2 receptor subtype, as
described by -‘Shih, et al., "The expre881on and

functional- characterizatlon of human,dopamlne D4.2

receptor ln;CHO K1 cells,® SQQ__NenIQSQi‘,
1995;21 (Part 1) :621. |

_1_ .

CHO K1 - cells expressing either human D2 and D4.2
receptors were grown in 162 cm? culture flasks in F12
medium (bece Laboratories, Grand Island New York)
supplementedrwlth 10% fetal bovine serum (FBS, Hyclone,
Logan, UT) in an atmosphere of 5% C0,/95% air at 37°C.
Cells were grown until confluent, after which growth
medium was. removed and replaced with 0.02% ethylene
diamine tetracetate {EDTA) in a phosphate -buffered
ion (sigma Chemical Co.,:St. Louis,

a scraped from the flasks The cells were
centrlfugedy_h about 1000 x g for 10 mlnutes at 40°C
and then resuspended in TEM buffer (25 mM Tris-HCl,

pH 7.4, 5 mM EDTA, and 6 mM MgCl,) for D2 or the

D4.2 bufferny_o mM Tris-HCl, pH 7.4, 5 mM EDTA, 1.5 mM
CaCl,, 5 mM KCl and 120 mM NacCl) and_homogenlzed The
membranes were pelleted by centrifugation at 20,000 x g
at 40°C for 20 minutes. Then the pel ‘:'

resuspended in appropriate buffer at ‘1 .mL/flask and
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stored at -7@3@ until used in the receptor binding
assay. . '

A celllﬁémbrane preparation (400 uL) was incubated
in triplicate with 50 uL [3H]spiperone {0.2 nM for D2,
0.2 nM for D4 2) 50 uL buffer, or competing drugs
where approprlate to give a final volume of 0.5 mL.
After 60 mlnutes incubation at 25°C, the incubations
were terminat by rapid filtration through Whatmann
GF/B glass flbre filters (soaked for 1 hour in 0.5%
polyethylenlmlne) on a -cell harvester, with three
washes of 1 mL ice-cold buffer. Ind1v1dua1 filter
disks contalnlng the bound ligand were placed in
counting vials with 4 mL of scintillation fluid
(Ready Gel, Bxckman Instrument Inc., Fullerton,
California) and then counted in a Beckman ‘LS-6800
liquid sc1nt111atlon counter at an efficiency of 45%.
Nonspecific blndlng was defined in presence of 1 mM of
haloperidol. .

I ~21cn] |1_ 

Saturatlon ‘and competition binding. data were
analyzed us;ng*an iterative nonlinear 1east -square
curve-fitting:

__“lgand program. In competition
experiments,léﬁparent K; values were calculated from
1C5y values by method of Cheng and Prusoff,
"Relationship between the inhibition constant (K;) and
the concentration of inhibitor which caﬁéés 50%
inhibition (ICg,) of an enzymatic reactlon " Biochem.
Pharmacal ., 1973 ;22:3099-3108. Experlmental compounds
were made up_gsistock solutions 1n_d1m§':y1 sulfoxide
(DMSO) Theff”hal concentration of 0.1 gﬁMSO used in

binding.
triplicate.

were measuredfror the interaction of véribus ligands
with the receptor. These were: [3H]spip§rone binding,
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human D2, 0.116 + 0.01 and human D4.2, 0.093 + 0.005 nM
3). The test results are presented below.

{n

BINDING DATA

Example D2 D4 .
Numk?er (Ki, nM) {Ki, nM) b2/D4 Ratio
1 493 4.36 113.1

3 1665

4 >5882 23.56 249.7
5 2341 5.18 451.9
8 2196 18.3 120
12 2983 10.66 279.8
13 129 6.09 21.2
14 346 6.94 49.9
15 >5882 7.17 820.4
16 52.50 2.84 18.5
17 572 1.81 316
18 125.88

19 33.30
20 ' >5882 10.77 546.1
21 4325 17.83 242.6
22 3887 15.41 252.2
23 2616 19.01 137.6
24 435 6.06 71.8
25 5592 12.34 453 .2
26 127 8.84 14 .4
27 26146 15.61 167.6
28 3582 15.66 228.7
29 1434 12.12 118.3
30 72 13.03 5.5
31 173

32 >5882.4 62.47 94.2
33 1753 1.66 1056
34 5882.40 5.0 1176.5
35 620 4.68 132.5
36 610 2.61 233.7
37 698 3.87 180.4



WO 97/45419 ' L PCT/US97/08524

~-34 -~

BINDING DATA (cont'qd)

Example D2 D4 . )
Nomber (K1, nM) (i, nv) D2/D4 Ratio
38 1126 6.70 168.1
38 68.98 7.58 9.1
40 673.82 13.85 48.7

41 287.31 2.60 - 110.5
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CLAIMS
1. A compound having the Formula I or II

B
X

N )
ey, Shen

I 1I

ut

10 wherein R! and R? are independently hydrogen or
C1-Cg alkyl;
X is N or CH; and
RS is phenyl, naphthyl, heteroaryl, substituted
phenyl, substituted naphthyl or substituted
15 heteroaryl
wherein each substituernt is
independently selected from halogen,
C1-Cg alkoxy, C;-Cg alkyl, -CN, -CFj3, or
sulphonamido, and the |
20 pharmaceutically acceptable salts, esters, amides,
and prodrugs thereof.

2. A compound of Claim 1 wherein the_group

is attached to the benzoxazinone group at the 6 or
10 7 position. 4




s
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3. A compound of Claim 1 wherein Rl and R? are
hydrogen. '

4. A compound of Claim 1 wherein Rslislphenyl,
methyltolyl, tolyl or sulfonamigo.:'

5. A compound of Claim 1 wherein X isfn.

6. A compound having the Formula III,

5 IIX

wherein X is N or CH; Rl is hydrogen or methyl;
10 and
R? is phenyl or substituted phenyl wherein each
substituent is independently selected from
C1-Cg alkyl or sulphonamido, and the
pharmaceutically acceptable salts, esters, amides,

15 and prodrugs thereof.
7. A compound of Claim 6 wherein the group,
.3
\X/\]
5 L\\/,N\\/,/

is attached to the benzoxazinone. group at the 6 or
7 position. :

8. A compound of Claim 6 wherein Rl-aéd-Rz are
hydrogen. ' 3
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A compound.of Claim 6 wherein_R?fis phenyl,
methyltolyl, tolyl, or sulfonamido.

A compound of Claim 1 wherein the compound is

4-[4-(3—oxo—3,4-dihydro-2Hfh§nzo[1,4]oxazin—
s—ylmethﬁl)?piperazinFl;yll-béniggesulfonamide;

6- [4- (3, 4-dimethyl -phenyl) -piperazin-
i-ylmethyl] -4H-benzo(1l, 4]oxazin -3-one;

6-(4- -p- tolyl-piperazin-1- ylmethyl) -4H-~
benzo (1, 4]oxa21n 3-one;

6- [4wpheny1 piperazin-1-ylmethyl] -4H-
benzo [1,4] oxazin-3-one; '

7-(4ﬁb—tdlyl-piperazin-1—ylmethy1)-4H-
benzo[1, 4] oxazin-3-one;

7- (4-phenyl-piperazin-1-ylmethyl) -4H-
benzo [1,4}oxazine-3-one; '

7—[4<%3,4-dimethy1—phenyl)-piperazin-
1—ylmethle;4H-benzd[1,4]oxazine—3-one;

6-[4-154methyl—pyridin-z-yl)~piperazin-1-
ylmethyl] -4H-benzo[1,4]o0xazin-3-one;

6- (4-p-toly1-p1per1d1n -1- ylmethyl)—
4H-benxo([l1l,4] oxazin-3-one;

6-[4-{3,4-D1methy1-pheny1)-piperidin—l-
ylmethyl] -4H-benzo[1,4] oxazin-3-one;

6- (4-th1azol 2- yl-plpera21n l-ylmethyl) -
4H- benzo[1'4]oxazin 3- one'

6- (4-benzoth1azol 2-y1-p1pera21n 1-yimethyl) -
4H- benzo[l 4]oxa21n 3 -one;

6- [4 4,5+ dlmethyl thlazol 2~y1)-p1pera21n 1-
ylmethyl]) -4H- benzo[l 4]oxa21n -3- one,

6-(4- naphthalen 2-y1 p1peraz1n 1-ylmethyl) -
4H-benzo[1, 4]oxazin 3- one,:

6-[4-(3- chloro?phenyl) plpera21n 1-ylmethyl] -
4H-benzol1, 4]oxazxn-

6-14-(3, 4 d1ch1 g perazin-1-
ylmethyl] 4H benzo[l 4]oxaz1nf3 -one;
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2-{4-(3-0x0-3,4- -dihydro-2H- benzo[l 4]oxazin-
6-ylmethyl) -piperazin- l—yl]-benzonltrlle,
6-(4- (4-methoxy- phenyl)-plperazln 1-
ylmethyl] -4H-benzo([1,4) oxazin- 3-one, or
6-[4-(2-chloro- 4-methyl-pheny1)~p1pera21n 1-
Ylmethyl] 4H -benzo(1,4)oxazin- -3-one.

A compound of Claim 1 wherein the. compound is

6-[4- (4-Fluoro- phenyl)-plpera21n-1-ylmethy1]-
4H-benzo[1,4)oxazin-3-one;

6-[4-(3- Trlfluoromethyl-phenyl)-p1perazzn 1l-
ylmethyl] -4H-benzo[1, 4] oxazin-3- -one;

6-[4-(3,5- Dlmethyl—phenyl)-plpera21n 1-
ylmethyl]-4H-benzo[1, 4] oxazin- -3-one;

6-[4-i(2-Chloro- phenyl)-p1peraz;n -1-ylmethyl] -
4H-benzo[l,4) oxazin- ~3-one; ;

6-[4-(4- Trlfluoromethyl-phenyl)-plpera21n—1-
ylmethyl) -4H-benzo[1,4]oxazin- -3-one;

6-[4-(4- Chloro—phenyl)-p1pera21n ~1l-ylmethyl] -
4H-benzo (1, 4]oxazin-3-one;

7~ (4~ (5-Methyl-pyridin- 2—yl)-p1per321n 1-
ylmethyl)] -4H-benzo[1,4]oxazin-3- -one;:

7-[4- (4-Methoxy- phenyl)-plpera21n-1-
ylmethyl] -4H-benzo[1, 4] oxazin- 3-one,

7-{4-(4-Chloro- phenyl)—plpera21n -1-ylmethyl] -
4H-benzo[1l, 4] oxazin-3-one;

7-[4-(3,4-~ Dlmethyl-phenyl)-plperldln -1-
ylmethyl] -4H-benzo[1, 4]oxa21n_3;on

benzo[1,4)oxazin-3-one; .
7- (4-Naphthalen-2-yl1- Zir
4H-benzo (1,4} oxazin-3-one; and



30

vomes ,m\\/\\’\i\\\\ WHE o

12.

13.

14.

15.

16.

17.

-39~

7-(4}§5Tolyl-piperidin—1—ylmethyl)-4H-
benzo [1,4]loxazin-3-one.

A method of - treatlng psychosis, the method
comprlSLng admlnlsterlng to a patlent sufferlng
therefrom;a therapeutlcally effective amount of a
compound of Claim 1.

A methodoof treating psychosis, the method
comprisingfadministering to a patient suffering
therefro fa'therapeutically effective amount of a
compoundﬁof,CIaim 6.

A methogwof treating schizophrenia, the method
compris;ﬁ' administering to a paﬁient suffering
thereffomf therapeutically effeotive-amount of a
compouﬁd~o£;€laim 1.

A method-oﬁfgreating schizophrenia, the method
comprisinééoﬂministering to a patient suffering
therefromég_Eherapeutically effective amount of a
compounduof C1aim 6.

A pharmaceutlcally acceptable composition that
comprlsesfa compound of Claim 1.

'ally acceptable comp051tlon that
compound of Claim 6.

A pharmg
comprises.




