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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

JANSSEN PHARMACEUTICA, N.V,,
a Belgizn Corporation, and
JANSSEN PHARMACEUTICA
PRODUCTS, L.P.,
a Pennsylvania Limited Partnership,

06CV1308
JUDGE PALLMEYER

Plaintitts,

V.
APOTEX, INC.,
a Canadian Corporation,

MAR 0 9 2006
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Defendant.

MICHAEL W. DOBRINS
CLERK, U.&. DISTAICT COURT
COMPLAINT FOR PATENT INFRINGEMENT

Plaintiffs, Janssen Pharmaceutica, N.V. (“Janssen N.V.”) and Jansscn
Pharmaceutica Products, L.P. (“Janssen L.P.”) (collectively, “Plaintiffs” or “Janssen”), by their
attorneys, for their complaint against Apotex, Inc. (“Apotex™) allege as follows:

The Partics

l. Janssen N.V. is a corporation organized and existing under the laws of Belgium
and has its principal place of business at Turnhoutseweg 30, B-2340 Beerse, Belgium.

2. Janssen L.P. is a limited partnership organized and existing under the laws of the
State of Pennsylvania and has its principal place of business at 1125 Trenton-Harbourton Road,
Titusville, New Jersey.

3 Upon information and belief, Apotex is a corporation organized and existing
under the laws of Canada, having regular and established places of busincss at 150 Signet Drive,

Toronto, Canada M9L 1T9. Upon information and belicf, Apotex conducts continuous and
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systematic business within the state of New Jersey and, alternatively, intends to market and sell
the accused drug in New Jerscy.
Jurisdiction And Venue

4, This action is based upon the Patent Law of the United States, Title 35 of the
United States Code, for infringement of United States Patent No. 4,804,663 (“the *663 patent”).
This Court has jurisdiction over the subject matter of this action pursuant to 28 U.5.C. §§ 1331
and 1338(a).

5. Upon information and belicf Apotex is subject to personal jurisdiction in this
judicial district by virtue of, inter alia, its continuous and systematic contacts within the
Northern District of Illinois and its designation of an agent for receipt of service within the
district.

6. Venue is proper in this judicial district pursuant to 28 U.8.C. §§ 1391 and

1400(b).
Count I: Patent Infringement
7. Janssen reallege paragraphs 1 through 6 above as if fully sct forth herein.

8. On Febroary 14, 1989, the United States Patent and Trademark Office (“the
PTO”) issued the ‘663 patent, entitled *“3-Piperidinyl-Substituted 1,2-Benzisoxazoles and 1,2-
Benzisothiazoles.” A true and correct copy of the ‘663 patent is attached as Exhibit A.

9. Janssen N.V. holds title to the ‘663 patent.

10.  The United States Food & Drug Administration ("FDA") has approved a New
Drug Application filed by Janssen L.P. under § 505(a) of the Federal Food, Drug and Cosmetic
Act, 21 U.8.C. § 355(a), for risperidone, the product covered by the 663 patent and sold by

plaintiffs in oral solution form under the trade name RISPERDAL ORAL SOLUTION.
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11.  Pursuant to 21 U.S.C. § 355(b)(1), the ‘663 patent is identified in the FDA
publication entitled “Approved Drug Products with Therapeutic Equivalence Evaluations™ (the
“Orange Book™), as covering RISPERDAL ORAL SOLUTION.

12.  Janssen L.P. filed the NDA for RISPERDAL ORAL SOLUTION and is the
exclusive United States distributor of RISPERDAL ORAL SOLUTION,

13. Upon information and belief, on or before September 16, 2005, Apotex submitted
Abbreviated New Drug Application (“*ANDA™) No, 77-719 to the FDA under § 505() of the
Federal Food, Drug and Cosmetic Act, 21 U.8.C. § 355(j), (“Apotex ANDA™) sceking FDA
approval to engage in the commercial manufacture, use, offer for sale and sale of'a gencric
version of risperidone oral solution.

14.  Upon information and belief, the Apotex ANDA originally contained a paragraph
I1I certification against the *663 patent.

15.  The Apotex ANDA contained a paragraph IV certification with regard to United
States Patent Nos. 5,453,425 and 5,616,587,

16.  Upon information and belief, on or about January 26, 2006 Apotex changed the
Apotex ANDA from a paragraph I1I certification to a paragraph [V cerlification.

17. On or about January 27, 2006, Janssen Pharmaceutica Products reccived a letter
dated January 26, 2006 stating that Apotex had amended the Apotex ANDA to include a
paragraph IV certification against the ‘663 patent (“Apotex's ANDA certification leiter”). With
its paragraph IV certification, Apotex is seeking approval to manufacture, use and sell generic
risperidone oral solution beforc the expiration of the *663 patent,

18. Upon information and belief, the Apotex ANDA was filed in the name of Apotex.
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19.  Apotex's ANDA certification letter states that the Apotex ANDA certifics,
pursuant to 21 U.S.C. § 355(b)2)(A)(iv), that the ‘663 patent is invalid (“paragraph IV
certification™).

20.  Apotex is liable for the infringement of the ‘663 patent under 35 U.S.C.

§ 271(c}2)(A) by filing the Apotex ANDA which, upon information and belief, includes the
paragraph 1V certification.

21. Apotex had actual and constructive notice of the ‘663 patent prior to filing the

Apotcx ANDA.

Praver For Relief

WHEREFORE, Janssen prays for:

A. A judgment providing that the effective date of any FDA approval for the making,
using, selling, offering for sale, or importing of risperidone oral solution as described in ANDA
No. 77-719 by Apotex be no earlier than the date on which the ‘663 patent expires (including the
patent term extension granted to the ‘663 patent);

B. A judgment declaring that the making, using, selling, offering to sell in the United
States, or importing into the United States of the risperidone oral solution described in ANDA
No. 77-719 would constitute infringement of the ‘663 patent, or inducing or contributing to such
conduct, by Apotex pursuant to 35 U.S.C. § 271(a), (b) and (c);

C. A judgment permanently enjoining Apotex and each of its officers, agents,
servants and employees, and those persons in active concert or participation with any of them,
from making, using, selling, offering to s¢ll, or importing the risperidone oral solution described
in ANDA No. 77-719 or any product that infringes or induces or contributes to the infringement

of the '663 patent;

CHICAGO 1379126 1
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D. A declaration that this casc is exceptional;
E. Attorneys' fecs in this action pursuant to 35 U.8.C. § 285;
F. Costs and expenses in this action; and

G. Such further and other relief as this Court determines to be just and proper.

Dated: March 9, 2006 JENNER & BLOCK

s

Harry J/Rgptr (ID No. 2376350)
Steven R. Trybus (1D No. 6193419)
One 1BM Plaza

Chicago, IL 60611-7603
312-222-9350

Attorneys for Plaintiffs Janssen Pharmaceutica N.V.
and Janssen Pharmaceutica Products, L.P.

Of Counsel

PATTERSON, BELKNAP, WEBB & TYLER LLP
Gregory L. Diskant

Scott B, Howard

Stuart E. Pollack

Wendy Kemp Akbar

Irena Royzman

1133 Avenue of the Americas

New York, New York 10036-6710

(212) 336-2000
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EXHIBIT A
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United States Patent 1

[11] Patent Number; 4,804,663

5147259, 258, 224.2

Kennis et al, (45] Date of Patent;  Feb, 14, 1989
[54] S-PIPERéIDsmU YL-SUBSTITUTED [56] Referencey Cited
1,2-BENZISOXAZOLES AND
1.2.BENZISOTHIAZOLES U.S. PATENT DOCUMENTS
4,128,641 1271978 ILiil sstaresremiresr e e — 514,250
1751 Inventors: ' Ludo E. J. Kennis, Turnhout: Jag 4,335,127 6/1982 Vandenberk et al. 424/251
LA 4,337,261 6/1982 Shutske et al. ....... J48/241
Vandeberk, Beerse, both of Belgium HMLET0 871982 Kennis et al. oo, 564/282
. 4,352,811 10/1982 Strupozewski et al. .o 424,267
[73] Assignee: Janssen Pharmmceutica N.V., Beerse 4,443,951 4/1984 Kennis et &l oo . 4247251
Belgium. ‘ 4,458,076 7/1984 Strupczewski et 546/199
' ‘ 4,483,107 1171984 Kennis et al, .. . 4247251
{211 Appl. No.: 826,517 4,529,127 771985 Kennis et al, ...... sverre 31472242
4,665,075 571987 Vandenberk et al. ........ seri 44/ 284
: Ted: 4,689,330 B/1987 Janssens et al. ... R 314/258
[22] Filed:  Feb.S, 1986 4,737,500 471988 SOFE covrveorumn o 544/284
Primary Examiner—Donald G. Daus
Related 1S, Application Data Assistant Examinar—Emily Bernhardt
[63] Continvation-in-part of Ser. No. 717,067, Mar. 27,
1985, abandoned. S L3 . ABSTRACT
3-Piperdinyl-1,2-benzisothiazcles and 3-piperidinyl-1,2-
{51] Imt. CL4 siirirennns CO7D 471/04; COTD 513/04;  benzisoxazoles and their pharmaceutically acceptable
COTD 239/96; ASIK 31/505  acid addition salts having useful antipsychotic proper-
174 [0 V- & FO 514/258; 514/224.2;  tles and being useful in the trestment of a varety of
5147259, 544/54; 544/078; 544/282; 544/284; complaints in which serotonin release is of predominant
346/225; 546/226; 546/232 importance,
[58] Vield of Search ................ 544278, 282, 184, 54;

18 Claims, No Drawings
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1

3-PIFERIDINYL-SUBSTITLUTED
1,2-BENZISOXAZOLES AND
1,2-BENZISOTHIAZOLES

CROS5-REFERENCE TO RELATED
APPLICATIONS

This is » continuation-in-part of cur copending appll-
cation Ser. No, 717,067, filed May. 27, 1985, now aban-
doned.

BACKGROUND OF THE INVENTION

In U.5. Pat. No. 4,352,811 and U.5. Pat. No. 4,458,076
there are described 3-piperidinyl-1,2-benzisoxazoles and
3-piperidinyl-1.2-benzisothiazoles having antipsychotic
#nd analgesic properties.

The compounds of the present invention differ from
those prior art compounds by their substitution on the
l-position of the piperidine molety.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention i5 concerned with 1,2-ben-
zazoles having the formula

m

Q—Al—N

and the pharmaceutically acceptable seid addition salts
thereof, wherein

R is hydrogen or i alkyl;

R! and B2 are each independently members selecied
feom the group consisting of hydrogen, halo, hy-
droay, Ci. alkyloxy and Cy.g alkyl;

XOors

Alk is Ca alkanediyl and

Q is a radical of formula

@
R3

Rt

wherein

¥1and Y? are cach independently O or 8;

R#is a member selected from the group consisting of
hydregen, halo, C¢alkyl, Crsalkyloxy, trifluoro-
methyl, nitro, cyano, hydroxy, (Ci.o alkylears
bonyl)oxy, amino, monoe- and di(C)s alkylamino,
{Ci1o slkylcarbonyl)amino, phenylmethoxy and
azido;

R4 i3 hydrogen or halo; or a radical of formula

e
(X

(&

wherein

5

10

0

a3

10

35

45

50

33

2

R¥is hydrogen or Ci.alkyl;

Z i§ ==Gmm, ~=CHs— or —CRS—CR7—; said RS and
R7 being each independently hydrogen or Cie
alkyl; and

A, is a bivalent radical -nCH;,—CHz—. —CHz=CH-
gl Hgm 01 —CR3==CH%—, said R¥ and R7 being
each independently hydrogen, hale, amine or Cr4
alkyl.

In the foregoing definitions the term halo is generic to
fluore, chlorg, bromo and lodo; “Cy.g alkyl” 18 meant 1o
include straight and branched saturated hydrocarbon
radicals, having from | to 6 carbon atoms, such as, for
example, mathyl, ethyl, l-methylethyl, L 1-dime-
thylethyl, propyl, butyl, pentyl, hexyl and the like;
“Cy.4 alkanediyl” is meant to include bivalent straight or
branch chained alkanediyl radieals having from 1 to 4
carbon atoms, such as, for example, methylene, ethyl-
ene, propylens, butylene and the like; and “Cio0 alkyl”
is meant to include Cy.salkyl mdlca.ls, as defincd herein-
above, and rthe higher homologs thereof having from 7
to 10 carbon atoms, such as, for example, heptyl, nonyl
and the like;

Preferred compounds within the invention are those
wherein @ is a radical of formula (8} wherein R i

‘hydrogen, halo, C14 alkyl, Cig alkyloay, trifluoro-

mothyl, hydroxy, amino or azido and R*is hydrogen; or
() is a radical of formnla (b) wherein R? is Cy.¢alkyl and
A is a bivalent radical —CH;—CH3y—, —CH;—CH-
1=CHy— or —CREZCRY~ wherein R8 and R? are
¢ach independently hydrogen or Cy.¢ alkyl.

Particelarly preferred compounds are those preferred
compounds wheresin R is hydrogen, Rt is hydrogen or
halo and R2 is hydrogen, halo, hydroxy or Cirg al-
kyloxy.

More particulmly preferred compounds are those
particularly preferred compounds wherein () is a radi-
cal of formula (2) wherein R} is hydrogen, halo or
methyl and Y! {s O, or Q s a radical of formula (&)
wherein —Z~wA=— i§ —8—=CHy—CHz—, -=5—(CHa.
Y3—, —S—CRI==CR?— wherein R? and R? are each
independently hydrogen or methyl —CH==
CH—CR%=CR%— wherein R? and R? are each inde- -
pendently hydrogen or methyl, or —CH;—CH;—CH-
=—CH3—.

Bspecially preferred compounds are those more par-
tietlarly preferred compounds wherein R! is hydrogen,
and R2 is hydrogen, halo, hydroxy or methoxy.

The most preferred compounds are selected from the
group consisting of 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-
yl)-1-piperidinyl]ethyl]-8,7,8,9-tetrahydro-2-methyl-
4H-pyrido[l,2-ajpyrimidin-4-one and 3-[2-{4-(6-fluoro-
1,2-benzisoxrzol-3-y1}-1-piperidinyljethyl}-2-methyl-
4H-pyrido[1,2-g]pyrimidin-4-one and the pharmaceuti-
cally acceptable acid addition salts thereof.

The compounds of formula (I) can generally be pre-
pared by reacting an appropriate reactive ester of for-
mtula (II) with an appropriately substituted piperidine of
formula (IID). T the reactive ester (I1} W represents 4

60 reactive ester resldue such as, for example, halo, e.g.,

65

chlorg, bromo or iodo, or a sulfonyloxy group, e.g.
methylsnlfonyloxy, (4-methyiphenyl)sulfonyloxy and
the like. -

Q—Alk—W +

{11y
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3 4
-continued
R H 'i]i‘l
N - X Rl R [lq_..C_RlO—u
HN —=0 | :ﬁ -
2 C—RI?
R ' ) i
¥l
{1
10 (IV-b)
The reaction of (II) with (I1I) can conveniently be R
conducted in an inert organic selvent such as, for exam- , ~X R}
ple, an aromatic hydrocarbon, ¢.g., benzene, methyl- N
benzene, dimethylbenzene, and the like; a lower alka- HiN—Alk=N —_—{La)
nol, e.g, methanol, ethancl, 1-butanol and the like; 2 5 R
ketone, c.g., 2-propancne, 4-methyl-2-pentancne and
the like; an ether, 2.z, 1,4-dioxane, 1,1'-oxybisethane, N

tetrahydrofuran and the like; N,N-dimethylformamide

(DMF); N,N-dimethylacetamide (DMA); nitrobenzene;  op by cyclizing an isocyanate or isothiocyanate of for-
1-m=thy]~2:pyrrohdmonc; and the like. The addition of 20 mula {IV-c) with a primary smine of formula (V).

an appropriate base such as, for example, an alkali or an

earth alkaline metal carbonate, hydrogen carbonate,

hydroxide, alkoxide or hydride, e.g., sodium carbonate, R Nm=C=V?

sodiumm hydrogen carbonate, potassium carbonate, so- (-
dium hydroxide, sadium mcthoxide, sodium hydride 25 :@ e )
and the like, or an organic base such as, for example, a R¢ 'ﬁ—RW

tortiary amine, €.g. N N-diethylethanamine, N-(1- ¥l
methylethyl)-2-propenamine, 4-ethylmorpholine and

the like may be utilized to pick up the acid which is (IV-cy

liberated during the course of the reaction. In some 39 \ . . .
clroumstances the addition of & lodide salt, preferably The said qyclllzation-{eactlpns are cgnvemcmly con-
an alkali metal iodide, & appropriate, Somewhat ele- ducted by stirring and, if dgﬂucd, heating th reactants
vated temnperatures may enhance the rate of the reac- togcther, optionally inae suitable rqactmn-mcrt sfclverllt
tion. having a relatively high boiling point such as aliphatic
The compounds of formuia (I) may slso be preparcd 35 and aromatic hydrocarbons, e.g. petroleum ether, di-
following art-known procedures for preparing com- methylbenzene _ancl the I.’kc' o s
pounds containing radicals of formula Q within their In the foregoing reaction schemes Ri%and R1% each
structure, independently r=present an appropriate leaving group
For example, the compounds of formula (I) whetein such as, for example, C1- alkyloxy, amino, and meno-
Q is a radical of formula (a), said compounds being 4p and di(C-¢ alkyl)amino, o
represenied by the formula (I-a), can be preparcd by The componnds_ of formula (T) wh'ercm Q is a radical
cyclizing an appropriate 2-amino-benzamide or 2- of formula (b), said compounds being represented by
aminobenzensthioamide of formula (TV-a) with urea or  the formula (I-b), can be prepared following art-known
thicurea, ' cyclilng procedures for preparing pyrimidin-4-ones

g
3 il ursa
R C—N=Alk—N + or —_—
| thiouren
" H
R NH:

IV-a}

H
lll 2 R *
b
R_} .\l ) N - RI
‘ N Alk—HN
® i R2
‘g‘l
* (1)

: 65 such as, for example, by reacting an amine of formula

The compoynds of formula (T-u) can also be prepared (VD) with a cyclizing agent of formula (V1I) or by ey-
by oyclizing an appropriate intermediate of formula  clizing a reagent of formula (VIII) with an amine of
{IV-b) with an amine of formula (V) formula (TX).
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5 6
Z NH1 O=CR! S R
( Y + H:"[-Aik—w e |
A\.._.} D=(I'.'—L R?

Yt
A N\IA&—N

' I
o

HzN—C=—R5
Z L C=—Alk—HN
(7,
o

(VI 1%y

The said cyclization reactions may generally be car-
ried out by stirring the reactants together, if desircd, in

N w
the presence of 4 suitable reaction-inert solvent such as, 30 - ] | - ration
for example, an aliphatic-, alicyclic- or aromatic hydro- C A+ (mo SiEkBten )
carbon, e.g., hexane, cyclohexane, benzene and the like; <
pyriding: N,N-dimethylformamide and the like amides.
Elevated temperaturcs may be appropriate to enhance {(x)
the reaction-rate. In some cases it may be preferable 1o 35
carry out the reaction at the reflux temperature of the The compounds of formula (I-b) wherein Z is 5, said
reaction mixture, compounds being represented by the formula (1-b-1),

In the foregoing reaction schemes L and L! esch - can also be prepared by cyclizing a Z-mercap-
independently represent an appropriste keaving group  topyrimidinone of formula (XI) with a reagent of for-
such as, for example, {Cy. alkylloxy, hydroxy, halo, 40 mula (XIII).

W HE N
VA
\wr HN

X1 X

i\:yc]iuﬁm reaction

R

(3 LT,

Il
O
k1)

In (XID W' has the same meaning as previously de-
scribed for W. - .

o The compounds of formula (I-b-1) wherein A is

amino, mono- and di(C .5 alkyl)amino and the like. ’ ‘
Faollowing the same cyclization procedure the com- 65 ‘

pounds of formula (I-b) can also be prepared by cyeliz- ==
ing an intermediate of formula (IX) with & resgent of ' RE R?
formula (X). :
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said compounds being represented by the formula, (I-b-
1-a), can also be prepared by cyelizing o 2-meccap-
topyrimidinone of formula {XI) with & reagent of for-
mula (XTII).

8
methanesulfonic, ethaneswifonic, benzenesulfonic, 4=
methylbenzenesulfonic, cyclohexanesuifamic, 2-
hydroxybenzoic, 4-amine-2-hydroxybenzoic and the
like acids. Conversely the salt form can be converted by

W
. R
n3-¢|m + (xiyeudistion spe s N g X R
R¥=C |
‘%D o9 L N J.\m—r{ R
a

(T

The cyclization reactions for preparing the com-
pounds of formulae (I-b-1) and (I-h-1-a) may generally
be carried out by stirring the reactants together, if de-
sired, in the presence of a suitable reaction-inert solvent
such as, for example, an aliphatic-, alicyclic- or arpmatic
hydrocarbon, e.g., hexane, cyclohexane, benzene and
the like; pyridine; N,N-dimethylformamide and the like
amides. Elavated temperatures may be appropriate to
enhance the reaction-rate. In some cases it may be pref-
crabie to carry out the reaction at the reflux tempera-
ture of the reaction mixture.

The compounds of formula (I} may also be converted
into each other following art-known functional group
teansformstion procedures.

For exsmple, the compounds of formula (I-a)
wherein RY is aming, may be derived from the corme-
sponding nitro-substitited quinazolines following art-
known nitro-to-aming reduetion procedures, A suitable
nitro-to-amine reducing procedura is, for example, cata-
lytic hydrogenation in a relatively polar solvent such as,
for example, an alcohol, £.2. methanol or ethanol, in the
presence of an appropriate catalyst, ¢.g. platinum-on-
charcoal. In some cases it may be useful to add an ap-
propriate catalyst poison, e.g. thiophene.

The compounds of formula (I-a} wherein R? is phe-
nylmethoxy may be converted into compounds of for-
mula (I-4) wherein R¥is hydroxy following art-known
catalytic hydrogenolysis 31:»'1'.14::\‘:1:111ms; the compounds of
formula (I-a) wherein R3 is aming or hydeoxy may be
converted into compounds of formula (I-a) wherein R3
is (Cr.i0 alkylcarbonylaming or (Ci.yo alkylcarbonyl-
Joxy respectively by reacting the former compounds
with a suitable acylating agent, e.g. an acylhalide or an
acid anhydride; the c¢ompounds of formula (I-a)
wherein R i3 #n amino-group may be converted into
compounds of formula (I-a) whereln RB? is an azido-
group by converting the eming-group into a dlazoniem
group with nitrous acid or an approptiate alkali metal or
earih alkaline metal thereof and subsequently converi-
ing the said diazonium proup into an azide group with
sodium azide or any other suitable alkall metal or earth
alkaling metal azide.

The compounds of formula (I) have basic properties
and, conseguently, they may be converted to their ther-
upeutically active non-toxic acid addition salt forma by
treatment with eppropriate acids, such as, for cxample,
inorganic acids, such as hydrohalic acid, e.g. hydro-
chloric, hydrobromic anc the like, the suifuric acid,
nitric acid, phosphoric acid and the like; or organie
acids, such as, for cxample, acetic, propanoic, hydron-
cetie, 2-hydroxypropancic, 2-ozopropanoic, ethanedi-
ofe, propancdioic, butanedioic, (Z)-2-butenedioic, {E)-
1-butenedivic, 2-hydroxybutanedioic, 2,3-dikydrox-
ybutanedicie,  2-hydroxy-1,2,3-propanetricarboxylic,

1-b-1-a)

n

23

30

35

40

45

55

trestment with alkali into the free base form.

A number of intermediates and starting materials in
the foregoing preparations are known compounds
which may be preparsd according to ari-known meth-
odologies of preparing said or similar compounds. For
example, the intermediates of formula (III) and their
preparations are described in 1.5, Pat. Nos, 4,335,127;
4,342,870; 4,443,45]; and 4,48%,107. Qther intermediates
may be prepared accordihg to art-known methodolo-
gies of prepering similar compounds znd for some of
them preparative metheds are prasented hereinafter.

The intermediates of formula (IIT) may gencrally be
derived from a benzoylpiperiding of formula

R IV

HN !

o=

R2

wherein halo is preferably fluoro, following art-known
procedures, e.g by reacting the benzoylpiperidine
(XIV) with hydroxylamine and ayelizing the thus ob-
tained oxime

R
H bule
HMN g
[
]
NCOH
r2

following art-known procedures, thus obtaining the
intermediate of formula (11T} whersin X is O, sald inter-
mediates being represented by the formula

RV

(TI1-8}
R.l
HM
R

The intermediates of formufa (III}) wherein X is 5,
said intermediates being represented by the formula
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{II1-b)

R
HN ,

"R

may be prepared following a procedure analogous to
the procedure described in U.S. Pat. No. 4,458,076,

The compounds of formula (I} and the pharmaceuti-
cal acceptable acid additdon salta thereof are potent
antagonists of & series of neurotransmittors and as a
result they have usefol phurmacological properties. For
example, the compounds of formula (I) and their pher-
macentically acceptable acid addition salts possess
+ stromg psychotic activity and antiserotonine activity, .

Due to their phurmacological activities the com-
pounds of formula (I} and their pharmaceutically ae-
ceptable acid addition salts can be wsed in the treatment
of psychotic diseases and in the treatment of a variaty of
complaints in which serotonin release is of predominant
importance such as, for example, in the blocking of
serotonin-induced contractions of bronchial tissues and
of blood vessels, arteries as well a8 veing, The subject
compounds have also useful properties as sedating-,
anxiolytic-; anti-agressive-, anti-stress-, tuscular pro-
tectant- and cardiovascular protectant agents and, con-
sequently, they are useful to protect warm-blooded
animals, for example, in stress situations, &.g., during
transport periods and the like sitwations. Additonally,
the subjoct compounds are useful as protectors of en-
dotoxine shocks and as antidiarrhoeals.

In view of their useful pharmacological properties,
the subject compounds may be formulated Into various
pharmaceutical forms for administration purposes. To
prepare the pharmaceutical compositions of this inven-
tion, an effective amount of the particular compound, in
base or acid-addition salt form, as the active ingredient
is combined in intimate admixture with a pharmaceyti-
cally acceptable carrier, which carvier may take a wide
variety of forms depending on the form of preparation
desired for administration, These pharmaceutical com-
positions are desirably in unitayy dosage form suitable,
preferably, for administration orally, rectally, percuta-
ncously, or by parenteral injection. For example, in
preparing the compositions in oral dosage form, any of
the usual pharmaceutical media may be employed, such
45, for example, water, glyeols, cils, alcohals and the
like in the case of oral liquid preparations such as sus-
pensions, syrups, elixirs and solutions: or solid carriers
such ay starches, sugars, kaolin, lubricants, binders,
disintegrating agents and the like in the case of powders,
pills, capsules and tablets. Because of their case in
administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid

0
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pharmaceutical carriers are obviously employed, For

parénteral compositions, the carrier. will usually com-
prise sterile water, at least in large part, though other
ingredients, for example, to aid solubility, may ba in-
cluded. Injectable solutions, for example, may be pre-
pared in which the earrier comprises saline solution,
glucose solution or a mixture of saline and glucose solu-
tion. Injectable suspensions may also be prepared in
which case appropriate liquid carriers, suspending
agents and the like may be employed. In the composi-
tions suitable for percutanecus administration, the car-
rier gptionally comprises a penetration enhancing agent
and/or a suitable wettable agent, optionally combined
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with suitable additives of any nature in minor prapor-
tions, which additives do not introduce s significant
deletorious effect on the skin, Said additives may facili-
tate the administration to the skin and/or may be helpful
for preparing the desired compositions. These composi-
tions may be administered in varlous ways, e.g, 25 a
teansdermal patch, as a spot-on, as an cintment, Agid
addition selis of (I) due to their increased water solubil-
ity over the corresponding base form, .are cbviously
more suitable in the preparetion of aqueons composi-
Hons. -

It is especially advantageous to formulate the afore-
mentioned pharmaceutical compositions in dosage unit
form for ease of administration and uniformity of dos-
age. Dosage unit form as used in the specification and
claims herein refers to physically discrete units snitable
85 unitary dosages, each unit containing a predeter-
mined quantity of active ingredient caleulated 1o pro-
duce the desired thorapeutic effect in association with
the required pharmaceutical carrier. Exampics of such
dosage unit forms are tablets (including scored or
coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, table-
spoon-fuls and the like, and segregated multiples
thereof. ‘

In view of the uscfulness of the subject compounds in
the treatment of psychotic diseases it is evident that the
present invention provides a method of treating warm-
blooded animals suffering from psychotic diseases, said
method comprising the systemic administration of a
pharmaceutically effective amount of a compound of
formula (T) or a pharmaceutically acceptable acid addi-
tion salt thereof in admixture with a pharmacentical
catrier, Those of skill in the treatment of psychotic
discases could easily determine the effective amount
from the test results presented here. In general it is
contemplated that an effective amounnt would be from
0.01 mg/kg to 4 mg/kg body weight, more preferably
from 0.04 mg/kg to 2 mg/kg body weight.

The following examples are intented to illustrate andg
not to limit the scope of the present invention. Unless
otherwisé stated all parts therein are by weight and all
temperatuces are in the centigrade scale.

EXFERIMENTAL FPART
(A) Preparation of the intermediates

EXAMPLE 1

To a stirred mixture of 65 parts of 1,3-difluoroben-
zene, 130 parts of aluminium chloride and 195 parts of
dichloromethanc was added dropwise a solution of 93
patts of l-acctyl-d-piperidine-carbony] chloride in 65
parts of dichloromethane while cooling. Upon comple-
tion, stirring was continued for 3 hours at room temper-
ature. The reaction mixture was poured into a mixture
of crushed ice and hydrochloric acid. The product was
extracted with dichloromethane. The organic layer was
dricd, filtered and evaporated, yielding 48 parts (369
of l-acetyl-4-(2 d-difluorobenzoyl)piperidine as a resi-
due (intermegiate 1).

A mixture of 48 parts of t-acetyl-4-(2,4-difluoroben-
2oyD)-piperidine and 180 parts of a hydrochloric acid
solution 6N was stirred and refluxed for 5 hours. The
reaction mixture was evaporated and- the residus was
stirred in 2-propanol. The product was filtered off and
dried, yielding 39 parts (33%) of (2,4-difluoropheny)(4-
piperidinyl)methanone hydrochioride (intermediate 2),
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A mixture of 12 parts of {2 4-difluorophenyi)d-
piperidinyl)methanone hydrochloride, 12 parts of hy-
droxylamine hydrochloride and 120 parts of cthanol
was stirred at room temperature and 10.5 parts of N,N-
diethylenethanamine were added. The whole was
stirred and refluxed for 3 hours. After cooling, the pre-
cipitated prodact wes filtered off and dried, ylelding 11
parts {100%) of (2,4-difluorophenyi}4-piperidinylime-
thanone, oxime (intermediate 3),

A mixture of 11 parts of (14-diffuorophenyiNé-
piperidinyl)-methanone, oxime, 25 partz of potassium
hydroxide and 25 parts of water was stirred and re-
fluxed for 2 hounrs. The reaction mixture was cooled and
extracted with methylbenzene, The extract was dried,
filtered and evaporeted. The residue was crystallized
from petroieumether, yielding 6.8 parts of 6-fluoro-3-(4-
piperidinyl)-1,2-benzisoxazole (intermediate 4).

EXAMPLE 2

A mixture of 50 parts of 2-thiazolamine, 76 parts of
3-acetyl-4, S-dihydro-2(3H)-furanone, 1.2 parts of con-
centrate hydrochloric acid and 270 parts of methylben-
Zene was stirred and refluxed for 2 honrs using a watey-
separator. The reaction mixture was cocled ang 340
parts of phosphoryl chloride were added at 4 tempera-
ture between 20° and 30" C. The whole was heated
slowly to 100°-110" C. and stirring was continued for 2
hours at this temperature. The reaction mixture was
evaporated and the residue was poured into a mixture of
crushed jce and ammonium hydroxide. The preduet
was extracted with trichloromethane. The extract was
dried, filtered and evaporated. The residue was purified
by coluimn chromatography over silica gel using a mix-
ture of trichloromethane and mecthanol (95:5 by vol-
ume) as eluent. The pure fractions were collected and
the eluent was evaporated. The residue was crystallized
from a mixture of 2-propanci and 1,1'-oxybissthane,
yielding 36 parts of &-{2-chloroethyl)-7-methyl-5H.
thiazolo[3,2-a)pyrimidin-5-one (intermediate 5).

EXAMPLE 3

A mixture of 30 parts of 4-hydroxy-2-mercapto-6-
methyl-5-pyrimidinesthanol, 23 parts of potassium car-
bonate, 270 parts of N,N-dimethylacetamide and 75
parts of water was stirred at room temperature and 36
parts of 1,2-dibromopropane werc added at once: tem-
perature rose to 30° C, The whole was stirred overnight
at room temperature, The reaction mixture was evapo-
rated and water was added to the residue. The solid
product was washed with water and dried in vacoo at
100" C., yielding 21 parts (58%) of 3,4-dihydro-7-(2-
hydroxyethyl)-8-methyl-2H, 6H-pyrimida-[2,1-
bj(1,3]thiazin-6-one; mp. 155° C. (intermediate 6).

Following the same procedure and using equivalent
amonnts of the appropriate starting materials, there was
also prepared: 2,3-dihydro-6-{2-hydroxyethyl)-7-meth-
yl-3H-thiazole[3,2-a]pyrimidin-5-one; mp. 487" C.
{intermediate 7).

EXAMPLE 4

A mixture of 20 parts of 3,4-dihydro-7-(2-hydroxye-
thyl)-8-methyl-2H,6H-pyrimido(2,1-b][1,3]thiazin-
f-one, 50 parts of acetic scid and 180 parts of a hydro-
bromic acid solution 579 in acetic acid was stirred and
heated to reflux, Stirring was continved overnight at
reflux temperature. The reaction mixture was evapo-
rated and the solid residue was triturated in 2-propa-
none. The product was filtered off and dried, yielding
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24 parts (1009:) of 7-(2-bromoethyl)-3,4-dihydro-8-
methyl-2H,6H-pyrimidof2, 1-b][1,3]thiazin-&-one;
monchydrobromide; mp. 215* C. {intermediate 8),

Following the same procedure and using equivalent
amonunts of the appropriate starting materials, there was
also prepared: 6-(2-bromuethyl}-2,3-dihydro-7-methyl-
5H-thiazolo[3,2-a]pyrimidin-5-one monchydrochloride;
mp. 237.2° C, (intermediate 9).
(B) Preparation of the final compounds

EXAMPLE 5

A mixture of 5.3 parts of 3-(2-chloroethyl)-6,7,8,9-tet-
rahydro-2-methyl-4H-pyridof1,2-a] pyrimidin-4-one
moenohydrochloride, 44 parts of  6-fluprg-3-(4-
piperidinyl)-1,2-benzisoxazole, B parts of sodium car-
bonate, 0.1 parts of potassium iodide and 90 parts of
N:N-dimethylformamide was stirred overnight at
85°80° C. After cooling, the reaction mixture was
poured into water. The product was filtered off and
crystallized from a mixmure of N, N-dimethyiformamide
and 2-propanol, The product was filtered off and dried,
vielding 3.8 parts (46%) of 3-[2-[4-(6-fluorc-1,2-ben-
zigozazol-3-y1)-1-piperidinyl]ethyl]-6,7,8,9-tetrahydro-
2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one; mp. 170.0°
C. {compound 1),

Following the spme procedure and using equivalent
amounts of the approprate starting materiols, there
were also prepared:
6-[2-[4{6-flucro-1,2-benzisoxazol-3-y1)-1-piperidinyl]e-

thyll-7-methyl-5H-thiazalo[3,2-a]pyrimidin-3-one;

mp. 165.1* C. (compound 2);
3-{2-[4-(1,2-benzisoxazol-3-y1)-1-piperidinyl]athyl]-2-

methyl-4H-pyrido[1,2-e]pyrimidin-4-one; mp. 177.9*

C. {compound 3);
3{2{4-{6-fluoro-1,2-benzisoxazol-3-yI)-1-piperidinyl]e-

thyl]-2, 7-dimethyl-4H-pyrido[1,2-a)}pyrimidin-d-one;

mp. 186.9* C. (compound 4);
3-[2-{4-(1,2-benzisoxazol-3-y1)-1-piperidinyl ethyl]-

6.7,8,9-tetrahydro-2-methyl-4H-pyrido[1,2-a]pyrimi-

din-4-one; mp. 183.1" C, {tompound 5);
3-[2-[4=(1,2-benzisothiuzoi-3-y1)-1-piperidiny l]ethy1]-

2,4(1H,3H)-quinazolinedione monchydrochloride;

mp., »300° C, (dec.) {compound &),
3-{2-{4-(1,2-benzisothiazol-3-yD)-1-piperidinyl]ethy]]-
6,7.8,9-tetrahydro-2-methyl-4H-pyrido[1,2-a]pyrimi-

din4-ocne; mp. 145.7° C. (compound 7% .
3-[2-[4-(6-hydroxy-1,2-benzisoxazals3«y])-1-piperidinyl-

Jethyl]-6,7,8,9-tetrahydro-2-methy)-¢H-pyrido[1,2-

a]pyrimidin-4-one; mp. 213,1* C, (compound 8).

In the similar manner are prepared
3-[2-[4-(5-methoxy-1,2-benzisoxazol-3-yD)-1-piperidinyl-
Jethyl)-Z-methyl-4H-pyrido[1,2-a]pyrimidin-d4-one

(compound 9);
3-[2-{A-(6-fluoro-1,2-benzisoxazal-3-yI)-1-piperidinyje-

thyl])-2-methyl-4H-pyrido]1,2-a] pyrimidin-d-one

(compound 10),

EXAMPLE 6

A mixture of 3.3 parts of 3-(2-chloroethyl)-2-methyl-
4H-pyrido-[1,2-a]pytimidin-4-one, 3.3 parts of 6-fleoro-
3-(4-piperidinyl}-1,2-benzisoxazole, § parts of sodium
carbonate, 1 part of potassiom fodide and 120 parts of
4-methyl-2-pentanone was stirred and refluxed for 3
hours, The reaction mixture was cooled, water was
added and the layars were separated. The urganic phaze
was dried, filtered and evaporated. The residue was
purified by column chromatography owver silica gel
using a mixture of trichloromethane and methanol (95:3
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by volume) as eluent. The pure fractions were collected
and the cluent was evaporated. The residue was erystal-
lized from 4-methyl-2-pentuncne, yielding 1.2 parts
{(19%) aof 3-[2-[4-(6-fluoro-1,2-benzisonazol-3-yl)-1-
piperidinyi]ethyl)-2-methyl-4H-pyrido[1,2-a]pyrimidin-
4-cme; mp. 170.4° C. (compound 11}

EXAMPLE 7

A mixture of 6.75 parts of &-fluoro-3-(4-piperidinyl)-
12-benzisoxazole, 6.6 parts of  &fluore-3-(4-
piperidinyl)-1,2-benzisoxazole, 10 parts of sodium hy-
drogen carbonate, 0.1 parts of potassium lodide and 90
parts of N,N-dimethyformamide was stirred and heated
overnight at 100°-110" C, After cooling, the reacton
mixture was poured into water. After stirring, the prod-
uct was filtered off and crystallized from N, N-dimethyl-
formamide, vielding 4.8 parts (39%) of 3-{2-[4-(6-fluoro-
1,2-benzisoaazal-3-yi}-1-piperidinyl]ethyl]-2,4( 18, JH)-
quinazolinedione; mp. 253.4* C. (compound 12).

EXAMPLE 3

A mixture of 7.4 parts of 6(2-bromoethyl)-3,7-
dimethyl-5H-thigzolo[3,2-a]pyrimidin-5-one  monchy-
drobromide, 4.4 parts of 6-fluore-3-(4-piperidinyl)-1,2-
benzisoxazole, 10 parts of sodium carbonate and 90
parts of N,N-dimecthylformamide was sticred overnight
at §0°—85" C. After cooling, the reaction mixture was
poured into water. The product was filtered off and
purified by column chromatography over silica gel
using & mixtnre of trichloromethane and methanol (93:5
by volume) a3 elvent. The pure fractions were collected
and the eluent was evaporated. 2-Propanol was added
to the residue. The product was filtered off and dried,
yielding 5.3 parts (62%%) of 6{2-[4(6-fluoro-},2-ben-
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(C) Pharmacological examples
The activity of the subject compounds as psychotic
agents is evidenced by the experimental data obtained in
at least one of two different test procedures, viz., the
combined apomorphine-, tryptumine- and norepineph-
rine tests in rats and the apomorphine test in dogs. The
tests are carried out following the procedures described
hereafter and the experimental data are summarized in
table 1.

EXAMPLE 9

The combined apomorphine (APQ)-, wuyptamine
(TRY)- and norepinephring (NOR) test in rats.

The experimental animals used in this test were adult
male Wistar rats (weight 240410 g). After an overnight
fast, the animals were treated subcutaneously (1 m1/100
g) with an agucous solution of the compound under
investigation (time=zero) and put in isclated observa-
tion cages. Thirty minutes thereafter (time =30 minutes)
1.25 mg/kg of apomorphine hydrochloride (APO) was
injected Intravencusly and the rats were obscrved over
& 1 hour period for the presence or absence of the fol-
lowing apomorphine-induced phenomena; agitation and
stereotypic chewing, At the end of this 1 hour period
(time==90 minutes) the same animals were injected in-
travenonsly with 40 mg/kg of tryptamine (TRY) and
the presence of the typical tryptamine-induced bilateral
tonic seizures was noted. Two hours after pretreatment
(time=120 minutes) finally, the same amimal; were
challenged with 1.25 mg/kg intravenously of nore-
phinephrine (NOR) and possible mortality was looked
for up to 60 minutey later.

The table 1 gives the EDsp-value of a pumber of the
compounds under consideration. As used herein, the

zisoxazol-3-yl)-1-piperidinyl]ethyl]-3,7-dimethyl-5SH- 33 EDsp-value represents the dose which protects 50% of
thiazolo[3,2-a]pyrimidin-5-one; mp. 231.0" C. (com- the animals from apomorphine-, tryplamine- or noreps-
pound 13). nephrine-induced phenomena.
Tn & similar manner there were also prepared: The apumorphine test in dogs (APO-dog).
-[2-{4-(6-fluoro-1,2-benzisoxazol-3-y1)-1-piperdinyl]e- The method used is described by P. A, J. Janssen and
thy1]-2,3-dihydro-7-methyl-5H-thiazolo[3,2-a]pytimi- 4¢ C. J. E. Niemegeers in Arzneim.-Forsch, (Drug Res.),
din-5-one; mp, 135.0" C. (compound 14);. 9, 765767 (1959). The compounds listed in table 1 were
7+[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)- 1-pipetidinyl)e- administered subcutaneously to beagle dogs at differant
thyl)-3,4-dthydro-8-methyl-2H, 6H-pyrimido[2.1- doses and the animals ware challenged 1 hour thereafter
b][1,3]thdazin-6-one; mp. 169.3° C. (compound 15),; with a standard dnse of 0.31 mg/kg (subcutaneous) of
6-[2-[4-(1,2-benzisoxazol-3-yl)-1-piperidinyllethyl]-2,3- 45 apomorphine.
dihydro-7-methyl-5H-thiazolo[3,2-a]pyrimidin-5-onc; The table 1 gives the EDsp-values of a number of the
mp. 154.5° C. {compound 16). ‘ ‘ compounds undcr consideration. As used herein, the
3-[2-[4-(6-fluoro-1,2-benzisothiazol-3-y1)-1-piperidinyl- EDsp value represcnts the dose which protects 50% of
Jethyll-6,7,8,9-tctrahydro-2-methyl4H-pyrido(1,2- the animals from emeyis.
a]pyrimidin-4-one (compound 17}; 50 The compounds histed in table 1 are not given for the
3-[2-{4-(6-luoro-1,2-benzisoxazol-3-y1)-1-piperidinyje- purpose of limiting the invention thereto but only to
thyl]-2,3-dihydro-2-thioxo-4{1H)-quinazolinone exemplify the useful pharmacological activities of all
{compound 18). the compounds within the scope of formula (I).
TABLE 1 ‘
‘ EDsg(APO)—dog
. EDs{APO}—mt ED:p{TRY)—rat EDs(NOR}—rat  lomgp/kgse
Componnd No. in mg/kg Lo In mg/kg 3= ln mg/kg 8.0 duration
i 0.03 008 Q.16 1h 0.008
‘ ih 0.003
4h 0,015
3 h [FIH T
. 16 b, 00
2 002 e.008 0.3l 16 0.004
' i h, 0.062
‘ t6h 0.16
1 1 o 0.16 Ih o.ms
4h 0.02
1% noz ‘0.m 0.08 1h 0.013
4h 0.06
14 a2 0.005 .o 1h .O04
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TABLE l-continued

EDyplAPO)—dog

EDa(APO)—rat  EDsp{TRY)—mt EDsp(NOR}mt n mg/kg s

Compound Na. In mg/kg 5o in mg/kg se in mg/kg s.c. duration

4 h. 0.004
13 0.ng on a.31 1 h. 0.015

4 h. 0.0a

(D) Composition Examples

The following formulations exemplify typical phar- i0 tablets,

maceutical compositions in dosage unit form suitable
for systemic administration to animal and human sub-
Jjects in accordance with the instant invention.
“Active ingredient™ (A.1) as used throughout these
examples relates to a compound of formula () or a
pharmaceutically acceptable acid addition salt thereof.

EXAMPLE 10: ORAL DROPS

300 Grams of the AL was dissolved in 0.5 liters of
2-hydroxy-propanoic acid and 1.5 liters of the polyeth-
¥lene glycol at 60°—80° C. After cooling to 30°-40° C.
there were added 35 liters of polyethylence glycol and
the mixture was stirred well, Then there was added
solution of 1750 prams of sodium saccharin in 2.5 liters
of purified water and while stirring there were added
2.5 liters of ¢ocoa flavor and polysthytene glycol .5 to
a volume of 50 liters, providing an oral drop solution
comprising 10 milligrams of the AL per milliliter. The
resulting solution was filled into spitable containers,

EXAMPLE 11: ORAL SOLUTION

 Grams of methyl 4-hydroxybenzoatc and 1 gram of
propyt 4-hydroxybenzoate were dissolved in 4 liters of
boiling purifisd water, In 3 liters of this solution were
divsolved first 10 grams of 2,3-dihydrosybutanedioic
acid and thereafter 20 grams of the AL The latter soly-
tion was combined with the remuining part of the for-
mer solation and 12 liters 1,2,3-propanetriol and 3 liters
of sorbitol 70% solution were added thereto, 40 Grams
of sodivm seccharin were dissolved in 0,5 Hiers of water
and 2 milliliters of raspberry and 2 mililiters of goose-
berry essence were added, The latter solution was com-
binecd with the former, water was added q.5, to a volume
of 20 liters providing an oral solution comprising 20
milligrams of the active ingredient per teaspoonful (5
milliliters). The resitlting solution was filled in snitable
containers.

EXAMPLE 12: CAPSULES

20 Grams of the AL, 6 grams sodium lawryl sulfate,
56 grams starch, 56 grams lactose, 0.8 grams colloidal
silicon dioxide, and 1.2 grams magnesivin stearate wers
vigorously stirred- together. The resilting mixiure was
subsequently filled into 1000 suitable hardened gelating
capsules, comprising each 20 milligrams of the active
ingredient.

EXAMPLE 13: FILM-COATED TABLETS

Preparation of tablet core

A mixture of 100 grams of the A.L., 570 grams lactose
and 200 grams starch was mixed well and thereafter
humidified with a solution of 5 grams sodinm dodecyl
sulfate and 10 grams polyvinylpyrrolidone (Kollidon-K
90 () in about 200 milliliters of water. The wet powder
mixture was sieved, dried and sieved again, Then there
was added 100 grams microcrystalline ¢elluloze (Avi-
el ®) and 15 grams hydrogenated vegetable oil (Stero-
tex ®). The whole was mixed well and compressed into
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giving 10,000 tablets, each containing 10 milli-
grams of the active ingredient,
Coating

To a solution of 10 grams methy] cailulose (Methogel
60 HG (@) in 75 milliliters of denarurared ethanol there
was added a solution of § grams of cthyl cellulose
(Ethogel 22 cps &) in 150 milliliters of dichlorometh-
ane. Then there were added 75 milliliters of dichloro-
methane and 2.5 milliliters 1,2,3-propanetriol. 10 Grams
of polyethylens glycol was molten and dissolved in 75
milliliters of dichloromethane, The latter solution was
added to the former and then there were added 2.5
grams of magnesium octadecanoate, 5§ grams of polyvi-
nylpyrrolidone and 30 milliliters of concentrated col-
our suspension (Opaspray K-1-2109 () and the whole
was homogenated.,

The tablet cores were coated with the thus ubtained
mixture in a coating apparatus,

EXAMPLE 14: INJECTABLE SOLUTION 1.8
Grams methyl &-hydroxybenzoate and 0.2 grams propyl
4-hydroxybenzoate were dissolved in about 0,5 liters of
boiling water for injection. After cooling to about 50°
C. thers were added while stireing 4 grams lactic acid,
0.03 grams propylenc glycol and 4 grams of the AL

The solution was cooled to room temperature and

supplemented with water for injection g.5. ad 1 liter
volume, giving a solution of 4 milligrams A.L per
milliliters. The solution was sterilized by filtration

(U.S.P. XVI1 p, 811} and filled in sterile containers.

EXAMPLE 15: SUPPOSTITORIES

3 Grams AL wes dissolved in a solution of 3 grams
2,3-dihydroxybutanedioic acid in 25 milliliters polyeth-
ylene glycol 400, 12 Grams surfactant (SPAN (®) and
triglycerides (Witepsol 555 (@) q.5. ad 300 gramg were
molten together. ‘The latter mixture was mixed well
with the former solution. The thus obtained mixture
was poured into moulds at a temperature of 37°-38° C,
1o form 100 suppositories each containing 30 milligrams
of the active ingredient.

We claim:

1. A chemical compound having the formula

R X (I

.N..-'"

Rr!

QAlk-=N R?

or a pharmacentically acceptable acid addition salt
thereof, wherein

R is hydrogen or C1.¢ alkyl;

Rl and R? are each independently members selacted
from the group consisting of hydrogen, halo, hy-
droxy, Cy.; alkyloxy and C.q alkyl;

XwuOors

Alk is Ci4 alkancdiyl; and

Q is a radical of formula




" Case: 1:06-cv-01308 Document #: 1 Filed: 03/09/06 Page 16 of 18 PagelD #:16

4,804,663
17 18

II{ (a) C R fo ! n
3
) i ﬁ#ﬂ 5 Q—Alk~N

. 1

Ré N= N

¥ or & pharmaceutically acceptable acid addition salt

wherein Y! and Y7 are cach independently O or §;

* R%is 3 member selected from the group consisting of
hydrogen, hale, Cyalkyl, Ci.4 alkyloxy, trifluero-
methyl, nitro, cyano, hydroxy, (Cpig atkylear-
bonyl)oxy, amino, mona- and di(Cy.s alkylaming,
(Crap alkylearbonyl)amine, phenylmethoxy and
azido;

R#is hydrogen or halo; or a radicel of formula

Z N R3 6]

\r:‘
A

|
o

-wherein R3 is hydtogen or g alkyl;

Zjs — 8, —CHp— or —CRO==CR'—; zaid R%and
R7 being each independently hydrogen or Crs
alkyl; and

A 15 a bivalem radical —-CH;—CH;—, —CH;—CH-
7—CHp— or —LCR¥%=-CR%—, said R¥ and RY being
each independently hydrogen, halo, amino or Cyg
alkyl,

2. A chemical compound according to claim 1,
wherein () is a radical of formula (a) whersin R is
hydrogen, halo, Cis alkyl, Cig alkyloxy, trifluoro-
methyl, hydroxy, amino or azido and R4is hydrogen; or
Q 13 a radical of formuis (b) wherein R3is C.salkyl and
A is a bivalent radical —CH;—CHy—, —CH;—CH-
—LCHpy— or ~~CRF=CR%— wherein R? and R? are
each independently hydrogen or C. alkyl.

3. A chemical compound according to claim 2,
wherzgin R is hydrogen, R} is hydrogen or halg amd R2
is hydrogen, halg, hydroxy or Cy5 alkyloxy,

4. A chemical compound sccording to claim 3,
wherein Q) & a radical of formuls (¥) wherein R3 is
hydrogen, halo or methyl and Y!is ©; or ( i a radical
of formula (b) whersin —~Z—A— i3 —S—CH-.
—CH—, —S—{CHz)3—, —8—CRE—CR?—
wherein R* and R® are each independently hydrogen or
methyl, —CH—CH—CR&~-CR%- wherein R%and R?
are 2ach independently hydrogen or methyl, or —CH-
—~CHpwn CHp CHzee,

5. A chemical compound according to claim 4,
wherein R! is hydrogen, and R2 s hydrogen, hale, hy-
droxy or methoxy.

6. A chemical compound according to claim 1
wherein the compound is 3-[2-[4-(6-flyoro-1,2-benzisox-
azol-3-yl)-1-piperidinyl]ethyl}-6,7,8,9-tetrahydro-2-
methyl-4H-pyrido{1,2-a]-pytrimidin-d-one or 3-[2-[4-(6.
fluoro-1,2-benzisoxurol-3-yi)-1-piperidinyljethyl]-2-
methyl-4H-pyrido{1,2-a]pyrimidin-4-one. o

7. A pharmaceutical composition for treating pay-
thotic diseases, comprising an inert carrier and as an
active ingredient a pharmaceutically effective amount
of a chemical-compound having the formula
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thereof, wherein

R is hydrogen or Cy.5 alkyl;

R!and R? are each independently members selected
from the group consisting of hydrogen, halo, hy-
droxy, Ci.5 alkyloxy and C).; alkyl;

XisQors; ‘

Alk is Cy4 alkanediyl; and

Q is 2 radical of formula

T
3 N 2
R ,‘] A
R4 N=

wherein Y! and ¥? are each independently O or 5;

R3is a member selected from the group consisting of
hiydrogen, halo, Cy.galkyl, C1.¢slkyloxy, triflaoro-
methyl, nitro, cyano, hydroxy, {(Ci.g alkylcar-
bonyloxy, amino, meno- and di(C).¢ alkyljamino,
(Ci-10 alkylcarbonyljaming, phenylmethoxy and
azido;

R*is hydrogen or halo; or

a radical of formula

( ey
\“h_r)‘ ji
0
wherein R? is hydrogen or Cj5 alkyl;
Z ig —8—, —CHy— or —CR&CRI—; gaid B¢ and
R7 being each independently hydrogen or Cpr.s
alkyl; and
A is a bivalent radical —CH»—CHp—, —CH:—CH-
1—CHz~— or —CRE=CRY%~, said R®and RY being
cech independently hydrogen, halo, amino or Ci.g
alkyl. :
8. A pharmaceutical composition according to claim
7 wherein Q is a radical of formula (a) wherein R? {5
hydrogen, hale, Cjg alkyl, C4 alkyloxy, trifluoro-
tnethyl, hydroxy, smino or azido and R*is hydrogen; or
Q is a radical of formula (b) wherein R is €. alky! and
A is a bivalent radical —CH>—CHy—, —CH>—CH-
—CHy— or —CRE—=CR%— wherein R% and R® are
each independently hydrogen or Cj¢ alkyl.
9. A pharmacentical composition according to elaim
8 whetein R is hydrogen, R! is hydrogen or halg snd
R is hydrogen, halo, hydroxy or € alkyloxy.
10. A pharmaceutical composition according to claim
9 wherein Q iy a radical of formula (3) wherein %3 i
hydrogen, halo or methyl and Yis ©; or  is a radical
of formula (b) whertin ~—Z—A— iz —S—H-
+—CHp—, «F—(CHa)3—, —S—CRI—CR—
whereln R¥and R? are each independently hydrogen or

(x)

&
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methyl, —CH—CH CR8=CR% wherein R* and R?
are gach independently hydrogen or methyl, or —CH-
+—CHyp—CHy— CHa—,

11, A pharmyceutical compuosition according to claim
10 wherein R} is hydrogen, and R? is hydrogen, halo,
hydroxy or methoxy.

12. A pharmaceutical composition according to claim
7 wherein the compound i§ 3-[2-J4~(6-flucrg-1,2-ben-
sozazol-3-yl}-|-piperidinyljethyl}-6,7,8,9-tetrabydro-
2-methyi-4H-pyridof1,2-a]pyrimidin-4-one or 3-[2-[4-(6-
fluoro-1,2-benzisoxazol-3-y1)-1-piperidinyllcthyl)-2-
methyl-4H-pyridof 1, 2-a)pyrimidin-4-one,

13. A method of treating warm-blooded animuls suf-
fering from psychotic diseases which comprises the
administration thereto of a pharmaceutically effecrive
amount of 1 chemical compound having the formula

R 18]
X R!
N

Q=—Alk—N
RZ

or a pharmaceutical . acceptable acid addidon salt
thereof, wherein

R is hydrogen or Ci.g alkyi;

R!and R? are each independently members selected
from the group consisting of hydrogen, halo, hy-
droxy, Ci¢ alkyloxy and Ci¢ alky];

XisOor5

Alk is C; alkanediyl; and

Q is a radical of formula

Ell (a)
3 2
R N .,\] ¢
R* N=
]
i

wherein Y! and Y2 are each independently O or §;

R?is 2 member selected from the group consisting of
hydrogen, hala, Ci.s alkyl, Cy.5 alkyloxy, trifluoro-
methyl, nitro, cyano, hydroxy, (Cpip alkylcar-
bonylloxy, aming, mono- and 4(C1.s alkyl)amino,
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{Ci.1g alkylearbonyl)amine, phenylmethoxy and
azido;
R*is hydrogen or hale; or a radical of formuja

F N R (b)
b |
e

i
Q

wherein R% is hydrogen or Cp.g alkyl;

Z i —8-—, —CH»— or —CR=—CR’—; said RS and
R7 being cach independently hydrogen or Ci
alkyl; and

A ig 3 bivalent radical —CH;—CHz—, —CH;—CH-
7—CHr— or —CR=CR"—; said R¥and RY being
each independently hydrogen, helo, amino or Cj.s
alkyl,

14. A method according to claim 13 wherein Qis a
radical of formula (a) wherein R? is hydrogen, halg,
Cis alkyl, Ci6 alkyloxy, triflnoromethyl, hydroxy,
amine or azido and R4 is hydrogen; or Q is a radjea] of
fermulz (b) wherein Rfis C|.galkyl and A is a bivalent
radical —CH»—CHp—-, —CH>—CH;—CH1— or
—CRE=CRI— wherein R5 and R? are each indepen-
dently hydrogen or Ci.¢ alkyl.

15. A method according to claim 14 wherein R is
hydrogen, R! is hydrogen or halo and R? iz hydrogen,
halo, hydroxy or Ci.g alkyloxy.

16. A method according to claim 15 wherein € is a
redical of formulz (1) wherein R? is hydrogen, halo or
methyl and Y1is O; or Q ks a radical of formula (b)
wherein —Z—A— is —5—CH;—~CHp—, —85—(CH;.
h—, —8-—CRE=CR?*— wherein &% and R® are ench
independently  hydrogen or  methyl, —CHe
CH—CRECR?— wherein R® snd R? are each inde-
pendently hydrogen or methyl, or —CHz-CHr—CH-
1—CHp—. .

17. A method according to claim 16 whercin R is
hydrogen, and R? is hydrogen, halo, hydroxy or me-
thoxy.

18. A method according to elaim 13 wherein the
compound is 3-[2-[4-(6-fluorc-1,2-benzisoxazoi-3-yl)-1-
piperidinyllethtyl}-6,7,8 9-tetrahydro-2-methyl-4H-
pyrido[l,2-a]pyrlmidin-4-one or 3-[2-[4-(6-Nuoro-1,2-
benzisoxazol-3-y1)-1-piperidinyljethyl]-2-methyl-4H-
pyrido[1,2-a]pyrimidin-4-one.

* 4 &
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