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5 EP-0,196,132 discloses the compound 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)-1-
pipcridinyl]cthyl]-6,7,8,9—tctrahydro—2—m‘cthyl—4ﬂ-pyn'do[1,2—a]py1imidin—4—-onc, that is
known generically as risperidone and is a potent antipsychotic. Unfortunately, the
current formulations of risperidone only yield effective plasma levels during a limited
time interval. Long-acting injectable risperidone dosage forms would be valuable in

10 maintenance therapy and would enhance patient compliance.

Currently available long-acting neuroleptics include solutions in oils, e.g. sesame oil, of
poorly water-soluble ester derivatives of the neuroleptic compounds. Trials to prolong

” the activity of some particular phenothiazine neuroleptics by the use of poorly water-

+ soluble salts such as the pamoates proved to be little successful (e.g. Florence et al.,

15 1976, J. Pharm. Sci., 65(11), 1665-1668). Unexpectedly, the use of the pamoate salt of
risperidone in dogs significantly prolonged the release of risperidone, yielding plasma
levels of risperidone and its active metabolite that were effective against apomorphine
induced emesis during several weeks. :

20  Accordingly, the present invention is concerned with the pamoate acid addition salts of
risperidone. In particular, the invention is concerned with the compound having the

i formula

25  The period during which effective plasma levels are obtained depends on the physical
characteristics of the risperidone pamoate powder sample, such as particle size and

crystal form.

Risj:’eridone, its preparation and the pharmacological activity thereof are described in

30 EP-0,196,132. The pamoate salt of risperidone can be prepared by the treatment of
—_—T2

This Sheet Has Been R

e



-lbenzi soxazol -3-yl)-1 piperidinyllethyll-6,7, 8, 9-tet- THIS SHEET HAS BEEN

E%TO, 196, 132 di scl oses the conpound 3-[2-[4-(6-fluoro-1
2

r

ghydr o- 2- net hyl - 4H- pyri do[ 1, 2-a] pyri m di n-4-one, that is knopn gerREALAGEDy

ag risperidone and is a potent antipsy- chotic. Unfortunately,  The current

f
I

c
S

(

grmul ati ons of risperidone only yield epfective plasma |evels during a
iimted tinme interval. Long acting injectable risperidone dosage forns

wqul d be vaﬁgﬁ@nh@]ew BRI gl sBf AR et Gt ARBRGR, ;mﬂea%;gna

dqnpl i ance rren ting heti eptic
dl utions imagionsinerd S@iverseirapmlcular nsgcnpom pamegie @antmremr@d pdding a

Aqri vat | veSsoblioe xRBUIRIER) b 2 SATBME ivent 4 Blctnl, RS 850N lok Bﬁpzﬁ:%mVl ty of

S

me particul ar phenothjazine tics y he, use of poorl
wdt er - sol ubAcd BAY aPPEGREIteSOleRD cggaMt ety Hompanideand, stimng sae&@g%f ul

¢.9. Flsor anf ﬁclpﬁthnon éﬂﬂ@nsphndBﬁ@ﬁdﬁoaﬁsalt Q%lféa)cuoﬂ-ﬁﬁﬂ d&ﬁ?bc isolated
Ugexpect edI he us.e & am)aefe galt r| done OH
ilgni fi cant &"?ﬂ"ﬁa‘ﬂ 'ldh ng ug errﬂ“?%‘@f‘ ng{Q MEHOAGIoBI s mm | evel s

off risperi oguneraawtnotm imtHel avisubie hsy bstl eixkmpleh attracd om, oeys(udhzauoa aagai nst

ofesont | nknRARERRRECRidofh Rt oY fE B btoous SRR, 70,

§ sper i donemicronipasioniteohhigues kioavr ln\lbmm@rg iby meilingdn appropriats mileartbnpound

havi ng jphe §iQimfough appropriate sieves.

In a particular aspect, the invention relates to the mixed pamoate addition salts of

” risperidone, e.g. the monosodium pamoate salt of risperidone.

/The subject compounds are potent antagonists of neurotransmitters and in particular of
15 dopamine. Antagonizing said neurotransmitter suppresses a variety of phenomena
induced by the release, in particular the excessive release, of dopamine. Central
dopamine receptor blockers are known to have neuroleptic properties, for example, they
counteract the positive symptoms of schizophrenia, e.g. hallucinations, delusional
thinking, severe excitement and unusual behaviour. Thcr!apeuu'c indications for using the
20  present compound therefore are mainly in the CNS area, particularly as potent
antipsychotic agents and especially as agents useful in treating chronic psychoses. The
present compounds also show central serotonin antagonism. Central acting serotonin
antagonists appear to improve the negative symptoms of schizophrenia, e.g. anergy,
apathy, social withdrawal and depressive mood, and also to reduce the incidence of

i

® 25 cxuapyramidal side-cffects (EPS) during meintenance therapy with classicel

‘neuroleptics, i.e. dopamine antagonists. Combined dopamine-serotonin antagonists are
especially interesting as they offer relief of both the positive and negative symptoms of
schizophrenia with low EPS liability.

The subject compounds show the advantage of being long acting dopamine antagonists

~ 30 by the sustained release of risperidone from the poorly water-soluble pamoate salts. This
can be evidenced, for example, by measuring the plasma levels after intramuscular or
subcutaneous administration to dogs and by the long acting antiemetic effect exerted by
the present compounds on dogs challenged with the dopamine agonist apomorphine.

Hence, the subject compounds allow administration at relatively large intervals, e.g. at

35  several weeks, the actual time of administration depending on the physical nature of the |
compound used and the condition of the subject to be weated. Consequently, the present

compounds allow for a more efficient therapy : the sustained release facilitates

This Sheet Has Been Replaced

L]




THIS SHEET HAS BEEN
3. | REPLACED

maintaining a stable plasma concentration at a non-toxic, effective level and the route of
administration enhances compliance of the subjéct to be treated with the prescribed
medication.

Unlike most of the currently available long-acting neuroleptics which are usually
formulated in an oil for intramuscular administration, the subject compounds show the
advantage that they can be formulated in both lipophilic (e.g. an oil) and lipophobic
solvents (e.g. aqueous environment) and may be administered in various ways, €.g.

intramusculary or subcutaneously.

10  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 invention, an effective amount of the subject

’ compounds as the active ingredient is combined in intimate admixture with a
pharmaceutically acceptable carrier, which carrier may take a wide variety of forms

15  depending on the form of preparation desired for administration. These pharmaceutical
compositions are desirably in unitary dosage form suitable, preferably, for
administration subcutaneously or intramusculary. For the latter administration routes, the
subject compounds preferably are suspended in an aqueous solvent, which may further
comprise a wetting agent, such as the polyoxyethylene derivatives of sorbitan esters,

20 e.g. polysorbate 80 (= Tween 80®) and polysorbate 20 (= Tween 20®), lecithin,
polyoxyethylene- and polyoxypropylene ethers, sodium deoxycholate, and the like; a
suspending agent such as a cellulose derivate, e.g. methylcellulose, sodium
carboxymethylcellulose and hydroxypropyl methylcellulose, polyvinylpyrrolidone,
alginates, chitosan, dextrans, gelatin, polyethylene glycols, polyoxyethylene- and

* 25  polyoxypropylene ethers and the like; an acid, e.g. hydrochloric acid, and the like; a
base, e.g. sodium hydroxide, and the like; a buffer comprising a mixture of appropriate
amounts of an acid such as phosphoric, succinic, tartaric, lactic, acetic, maleic or citric
acid, and a base, in particular sodium hydroxide or disodium hydrogen phosphate; a
preservative, e.g. benzoic acid, benzyl alcohol, butylated hydroxyanisole, butylated

30  hydroxytoluene, chlorbutol, a gallate, a hydroxybenzoate, EDTA, phenol, chlorocresol,
metacresol, benzothonium chloride, myristyl-y-piccolinium chloride, phenylmercuri

i

acetate, thimerosal and the like; a tonicity adjusting agent, e.g. sodium chloride,

dextrose, mannitol, sorbitol, lactose, sodium sulfate, and the like

Alternatively, the subject compounds may be formulated in an oil. Appropriate oils for
35 this purpose are fixed oils, for example; peanut oil, sesame oil, cottonseed oil, corn oil,

safflower oil, castor oil, ethyloleate, soy bean oil, synthetic glycerol esters of long chain
fatty or medium chain acids and mixtures of these and other oils.
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eves. compounds in admixture with a pharmaceutical carrier. In a further aspect, the present
invention relates to the use of the subject compounds as a medicine, particularly as an

10  antipsychotic. In general it is contemplated that an effective amount would be from 0.05
mg/kg to 50 mg/kg body weight, more pmfcrably from 0.5 mg/kg to 10 mg/kg body

” ' weight.

The following examples are intended to illustrate and not to limit the scope of the present

15 invention.

Example 1
A solution of 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)-1-piperidinyl]ethyl]-6,7,8,9-
tetrahydro-2-methyl-4H-pyrido{ 1,2-a]pyrimidin-4-one (0.048mol) in ethanol (600ml)
20 ° was added to a solution of pamoic acid (0.048mol) in N,N-dimethylformamide (400ml).
The mixture was stirred for 3 hours. The resulting precipitate was filtered off by
suction, washed with ethanol and dried, yielding 31g (81%) of 3-[2-[4-(6-fluoro-1,2-
benzisoxazol-3-yl)-1-piperidinyl]ethyl]-6,7,8,9-tetrahydro-2-methyl-4H-pyrido[1,2- *
a]pyrimidin-4-one 4,4'-methylenebis[3-hydroxy-2-naphthalenecarboxylate] (1:1); mp.
® 5 02c |

Example 2

F1 : aqueous suspension

risperidone monopamoate 25 mg
30 polysorbate 20 1 mg

benzyl alcohol 10 mg

purified water q.s. 1 mi

The risperidone monopamoate, polysorbate 20, benzyl alcohol and purified water were
35  intimately mixed and homogenized, thus yielding an aqueous suspension.

In a similar way there were prepared : \
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Example 3

The prolonged action of the risperidone monopamoate salt over the risperidone free base
was established by the following procedure

The apomorphine test in dogs
The method used is described by P.A.J. Janssen and C.J.E. Niemegeers in Arzneim.-

Forsch. (Drug Res.), 9, 765-767 (1959). A suspension of the risperidone free base in
sesame oil and the risperidone monopamoate compositions F1, F2 and F3 were
administered to 3 beagle dogs at a dose between 2 and 2.5 mg/kg. The risperidone free
base formula as well as F1 and F3 were administered intramusculary, whereas F2 was
administered subcutaneously. At several time intervals thereafter, the animals were
challenged with a standard dose of 0.31 mg/kg (subcutaneous) of apomorphine, which -
is a potent dopamine agonist and induces emesis. The antiemetic effect of the test g
compound was used as an indication of its activity.

The table hereinbelow summarizes the mean period of activity (days) that was obtained in
the 3 test animals.

in treating

aner.g w t hdr awal
and al so to reduce tﬂes'iln%‘}dence of extrapyram dal
q de-effects (EPS) during nmaintenance therapy with classical neuroleptics,
[ '_,p,e ant ag)oni Sbt'ls' Combi ned dopam ne-serotonin antagoni sts are
? 6 4's they offer relief of both the positive and neg-
gt i ve synpispesidont mervpawpitceni a with | ow EPSSQingbility. The subject
Qx &re advant age of being Iongl.@qtljnpg dopam ne ant agoni sts by

Mean period of activity (days)
Risperidone in sesame oil 3
F1 22
F2 18
F3 12

risperidone free base.

——

30  From the table it is clear that the administration of risperidone pamoate resulted in a
significantly longer period of activity when compared to the administration of the

l
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1. A compound which is a pamoate acid addition salt of risperidone.

2. A compound according to claim 1 having the formula

o
1

C—OH

OO

!

3. A composition comprising a pharmaceutically acceptable carrier and as active
ingredient a pharmaceutically effective amount of a compound as claimed in claim 1.

4. A composition according to claim 3 in an injectable dosage form.
5. A composition according to claim 4 which takes the form of an aqueous suspension.

6. A composition according to claim 5 further comén‘sing benzyl alcohol, a sorbitan

ester and water.
7. A composition according to claim 6 further comprising a cellulose derivative.

8. A process for preparing a composition as claimed in claim 3, characterized in thata
pharmaceutically effective amount of a compound as claimed in claim 1 is intimately
mixed with a pharmaceutically acceptable carrier.

9. A compound as claimed in claim 1 for use as a medicine.

10. A process for preparing a compound as claimed in claim 1 characterized by
the treatment of 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)- 1-piperidinyljethyl])-6,7,8,9-
tetrahydro-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one with pamoic acid in a reaction-

inert solvent.
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'RISPERIDONE PAMOATE

4
15 A compound which is a pamoate acid addition salt of risperidone, compositions
comprising the same and processes for preparing said compound and compositions.

\
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acet ate, t htheretddglof some particular phenothiazine neuroleptics by the use of poorly water-
+ soluble salts such as the pamoates proved to be little successful (e.g. Florence et al.,
1976, J. Pharm. Sci., 65(11), 1665-1668). Unexpecfédly; the use of the pamoate salt of
risperidone in dogs significantly prolonged the release of risperidone, yielding plasma
levels of risperidone and its active metabolite that were effective against apomorphine
induced emesis during several weeks.

. Accordingly, the present invention is concerned with the pamoate acid addition salts of
risperidone. In particular, the invention is concerned with the compound having the
formula
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Risperidone, its preparation and the pharmacological activity thereof are described in
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In a particular aspect, the invention relates to the mixed pamoate addition salts of
risperidone, ¢.g. the monosodium pamoate salt of risperidone.

The subject compounds are potent antagonists of neurotransmitters and in particular of
dopamine. Antagonizing said neurotransmitter suppresses a variety of phenomena
induced by the release, in particular the excessive release, of dopamine. Central
dopamine receptor blockers are known to have neuroleptic properties, for example, they
counteract the positive symptoms of schizophrenia, e.g. hallucinations, delusional
thinking, severe excitement and unusual behaviour. 'I'hc;apeutic indications for using the
present compound therefore are mainly in the CNS area, particularly as potent
antipsychotic agents and especially as agents useful in treating chronic psychoses. The
present compounds also show central serotonin antagonism. Central acting serotonin
antagonists appear to improve the negative symptoms of schizophrenia, e.g. anergy,
apathy, social withdrawal and depressive mood, and also to reduce the incidence of
- extrapyramidal side-effects (EPS) during maintenance therapy with classical
neuroleptics, i.e. dopamine antagonists. Combined dopamine-serotonin antagonists are
especially interesting as they offer relief of both the positive and negative symptoms of
schizophrenia with low EPS liability.
The subject compounds show the advantage of being long acting dopamine antagonists
by the sustained release of risperidone from the poorly water-soluble pamoate salts. This
can be evidenced, for example, by measuring the plasma levels after intramuscular or
subcutaneous administration to dogs and by the long acting anucmcuc effect exerted by
the present compoutids on dogs challenged with the dopamme agom.#t‘apomorphme
Hence, the subject compounds allow administration at relatively largc intervals, e.g. at
several weeks, the actual time of administration depending on the physical nature of the
compound used and the condition of the subject to be weated. Consequently, the present
compounds allow for a more efficient therapy : the sustained release facilitates
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269. 2[ err] le 2 F1 aqueous
suspensi on Unlike most of the currently available long-acting neuroleptics which are usually

formulated in an oil for intramuscular administration, the subject compounds show the
advantage that they can be formulated in both lipophilic (e.g. an oil) and lipophobic
solvents (e.g. aqueous environment) and may be administered in various ways, e.g.

intramusculary or subcutaneously.

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 invention, an effective amount of the subject
compounds as the active ingredient is combined in intimate admixture with a
pharmaceutically acceptable carrier, which carrier may take a wide variety of forms
depending on the form of preparation desired for administration. These pharmaceutical
compositions are desirably in unitary dosage form suitable, preferably, for
administration subcutaneously or intramusculary. For the latter administration routes, the
subject compounds preferably are suspended in an aqueous solvent, which may further
comprise a wetting agent, such as the polyoxyethylene derivatives of sorbitan esters,
e.g. polysorbate 80 (= Tween 80®) and polysorbate 20 (= Tween 20®), lecithin,
polyoxyethylene- and polyoxypropylene ethers, sodium deoxycholate, and the like; a
suspending agent such as a cellulose derivate, e.g. methylcellulose, sodium
carboxymethylcellulose and hydroxypropyl methylcellulose, polyvinylpyrrolidone,
alginates, chitosan, dextrans, gelatin, polyethylene glycols, polyoxyethylene- and
polyoxypropylene ethers and the like; an acid, e.g. hydrochldric acid, and the like; a
base, ¢.g. sodium hydroxide, and the like; a buffer comprising a mixture of appropriate
amounts of an acid such as phosphoric, succinic, tartaric, lactic, acetic, maleic or citric
acid, and a base, in particular sodium hydroxide or disodium hydrogen phosphate; a
preservative, e.g. benzoic acid, benzyl alcohol, butylated hydroxyanisole, butylated
hydroxytoluene, chlorbutol, a gallate, a hydroxybenzoate, EDTA, phenol, chlorocresol,
metacresol, benzothonium chloride, myristyl-y-piccolinium chloride, phenylmercuri

/

acetate, thimerosal and the like; a tonicity adjusting agent, e.g. sodium chlondc
dextrose, mannitol, sorbitol, lactose, sodium sulfate, and the like

Alternatively, the subject compounds may be formulated in an oil. Appropriate oils for
this purpose are fixed oils, for example; peanut oil, sesame oil, cottonseed oil, com oil,
safflower oil, castor oil, ethyloleate, soy bean oil, synthetic glycerol esters of long chain

fatty or medium chain acids and mixtures of these and other oils.
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Also thickening agents may be added to the composition, €.g. aluminurk-me garate,
ethylcellulose, triglycerides, hydrogenated castor oil, and the like.

In view of the usefulness of the subjcﬁt compounds in the treatment of psychotic

"~ diseases it is evident that the present invention provides a method of treating warm-
blooded animals, in particular humans, suffering from psychotic diseases, said method
comprising the administration of a pharmaceutically effective amount of the subject
compounds in admixture with a pharmaceutical carrier. In a further aspect, the present
invention relates to the use of the subject compounds as a medicine, particularly as an
antipsychotic. In general it is contemplated that an effective amount would be from 0.05
mg/kg to 50 mg/kg body weight, more preferably from 0.5 mg/kg to 10 mg/kg body
weight.

The following examples are intended to illustrate and not to limit the scope of the present

invention.

Example 1
A solution of 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)- 1-piperidinyl]ethyl]-6,7,8,9-

tetrahydro-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one (0.048mol) in ethanol (600ml)
was added to a solution of pamoic acid (0.048mol) in N,N-dimethylformamide (400ml).
The mixture was stirred for 3 hours. The resulting precipitate was filtered off by
suction, washed with ethanol and dried, yielding 31g (81%) of 3-[2-[4-(6-fluoro-1,2-
benzisoxazol-3-yl)-1-piperidinyljethyl}-6,7,8,9-tetrahydro-2-methyl-4H-pyrido[1,2- '’
aJpyrimidin-4-one 4,4'-methylenebis{3-hydroxy-2-naphthalenecarboxylate] (1:1); mp.

269.2°C.

Example 2

F1 : aqueous suspension

risperidone monopamoate 25 mg
polysorbate 20 1 mg
benzyl alcohol 10 mg
pui’iﬁcd water . q.s. 1 ml

The risperidone monopamoate, polysorbate 20, benzy! alcohol and purified water were
intimately mixed and homogenized, thus yielding an aqueous suspension.

In a similar way there were prepared :
Y prep ThlS Sheet Has Been Rep
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(conti nued)

benzyl al cohol
purified water

pol ysorbate 20, benzyl
ho- nogeni zed, thus yielding an aqueoug suspen5|on
there were prepared:

SHPE0S! %2 aqaous susperson
2 ny risperidone monopamoate : benz§0 mg cohol
g polysorbate 20 ' 2 mg

benzyl alcohol 15 mg

sodium carboxymethylcellulose 20 mg

purified water | g.s. 1 ml

F3 : suspension in oil

risperidone monopamoate 50mg
sesame oil ' q.s. 1 ml
Example 3

The prolonged action of the risperidone monopamoate salt over the risperidone free base
was established by the following procedure

The apomorphine test in dogs

The method used is described by P.A.J. Janssen and C.J.E. Niemegeers in Arzneim.-
Forsch. (Drug Res.), 9, 765-767 (1959). A suspension of the risperidone free base in
sesame oil and the risperidone monopamoate compositions F1, F2 and F3 were
administered to 3 beagle dogs at a dose between 2 and 2.5 mg/kg. The risperidone free
base formula as well as F1 and F3 were administered intramusculary, whereas F2 was
administered subcutaneously. At several time intervals thereafter, the animals were
challenged with a standard dose of 0.31 mg/kg (subcutaneous) of apomorphine, which
is a potent dopamine agonist and induces emesis. The antiemetic effect of the test

i

compound was used as an indication of its activity.

The table hereinbelow summarizes the mean period of activity (days) that was obtained in
the 3 test animals.

Mean period of activity (days)
Risperidone in sesame 0il 3
F1 22
F2 , 18
F3 12

From the table it is clear that the administration of risperidone pamoate resulted in a
significantly longer period of activity when compared to the administration of the

Sheet Has Been Replaced
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1. A compound which is a pamoate acid addition salt of risperidone. \

L mn

2. A compound according to claim 1 having the formula

N_ _CHs
N N
CH,~CHp—N >0 - CHa @
i o9
C—OH
F o)

!

3. A composition comprising a pharmaceutically acceptable carrier and as active
ingredient a pharmaceutically effective amount of a compound as claimed in claim 1.

4. A composition according to claim 3 in an injectable dosage form.
5. A composition according to claim 4 which takes the form of an aqueous suspension.

6. A composition according to claim 5 further combrising benzyl alcohol, a sorbitan

ester and water.
7. A composition according to claim 6 further comprising a cellulose derivative.

8. A process for preparing a composition as claimed in claim 3, characterized in thata
pharmaceutically effective amount of a compound as claimed in claim 1 is intimately
mixed with a pharmaceutically acceptable carrier.

9. A compound as claimed in claim 1 for use as a medicine.

10. A process for preparing a compound as claimed in claim 1 Mr&d_bx
the treatment of 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)- 1-piperidinyl]ethyl])-6,7,8,9-
tetrahydro-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one with pamoic acid in a reaction-

inert solvent.

This Sheet Has Been Replaced.
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'RISPERIDONE PAMOATE
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A compound which is a pamoate acid addition salt of risperidone, compositions
comprising the same and processes for preparing said compound and compositioris.
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Risperidone Pamoate

Description

EP-0,196,132 discloses the compound 3-{2-{4-(6-flucro-1,2-benzisoxazol-3-yl)-1-piparidinyllethyl]-6,7.8,9-tat-
rahydro-2-mathyl-4H-pyrido( 1,2-a|pyrimidin-4-ane, that is known generically as risperidone and is a potant antipsy-
chotic. Unfortunataly, the current formulations of risperidone only yield effective plasma levels during a limited time
interval. Long-acting injectable risperidone dosage forms would be valuable in maintsnance therapy and would en-
hance patient compliance.

Currently available long-acting neuroleptics include solutions in ails, 8.g. sesame oil, of peorly water-soluble ester
derivativas of the neuroleptic compounds. Trials o proleng the activity of sama particuiar phencthiazine neuraleptics
by the use of poorly water-soluble salts such as the pamoates proved to be little succasstul (a.g. Florence et al., 1976,
J. Pharm. Sci., 65(11), 1665-1668). Unexpectedly, the use of the pamoate salt of risperidone in dogs significantly

_ prolonged the release of risperidone, yielding plasma levels of risperidone and its active metabolite that were effective
against apomarphine induced emasis during several waeks.

Accordingly, the present inventicn is concerned with the pamoate acid addition salts of risperidone. In particula,

o the invention is concamed with the compound having the formuia
0 .
i1
C—~CH

e

OH

e TVE o

The period during which effective plasma levels are obtained depends on the physical characteristics of the risp-
eridone parmoate powder sample, such as particle size and crystal form. .
Risperidone, its preparation and the pharmacological activity thereof are descnbed in EP-0,196,132. The pamoate
salt of risperidone can ba preparad by the treatment of risperidone with pamoic acid or a sait derivative thareof, e.g.
the disodium pamoate, in a reaction-inen solvent. In particular, risperidone pamocate. can be prepared by adding a
solution of risperidone in an appropriate scivent, e.g. sthanal, to a solution of pamoic acid in an appropriate solvent,
e.g. N.N-dimethyiformamide, and stirring the mixture until precipitation of the risperidone pamoate salt. The reaction
product may be isolated from the medium and, it necessary, further purified according to methodologies generally
known in the art such as, for example, extraction, crystaflization and chromatography. Micronized forms of the subject
compounds ¢an be prepared by micronization techmques known in the art, e.g. by milling in appropriate mills and
sieving through appropriate sieves.
In a particular aspect, the invention relates to the mixed pamoate addition saits of risperidone, e.g. the monosodium
pamoate sait of risperidona.
The subject compounds are potent antagonists of neurotransmitters and in pamcular of dopamine. Antagonizing
said neurotransmitter suppresses a variety of phenomena induced by the release, in particular the excessive release,
. of dopamine. Central dopamine receptor blockers are known to have neurolaptic proparties, for exampis, they coun-
. teract the positive symptoms of schizophrenia, e.g. hallucinations, delusional thinking, severe axcitement and unusual
behaviour. Therapeutic indications for using the present compound therafore are mainly in the CNS area, particularly
as potent antipsychotic-agents and especially as agents useful'in treating chronic psychoses. Tha present compounds
also show cantral serotonin antagonism. Central acting serotonin antagonists appear to improve the nagative symptoms
of schizophrenia, e.g. anergy, apathy, social withdrawal and deprassive mood, and also to reduce the incidence of
extrapyramidal side-eifects (EPS) during maintenanca therapy with classical neurcleptics, i.e. dopamine antagonists.
Combined dopamine-serotonin antagonists ara especially interesting as thay offer relief of both the positive and neg-
ative symptoms of schizophrenia with low EPS liability.
The subject compounds show the advantage of being long acting dopamine antagonists by the sustained release of
risparidone from the poorly water-solubls pamoate salts. This can be svidenced. for example, by measuring tha plasma
levels after intramuscular or subcutaneous administration to dogs and by the long acting antiematic effect exerted by
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the present compounds on dogs chailengad with the dopamina agonist apomorphine. Hanca, the subject compounds
allow administration at relatively large intarvals, a.g. at saveral weeks, tha actual lime of administration depending on
the physical nature of the compound used and the condition of the subject to be treated. Consaquently, the presant
compounds allow for a more efficient therapy : the sustained reiease facilitates maintaining a stable plasma concen-
tration at a non-toxic, effective lavel and the route of admmuslrauon anhancas ccmphance of the subject to be treated
with the prescribed medication.
Unlike mast of the currently available long-acting neurcleptics Wthh are usually formuiated in an oil for intramuscular
administration, the subject compounds show the advantage that thay can be formulated in bath lipophilic (e.g. an ail)
and lipophobic solvents {a.g. aguecus environment) and may be administered in various ways, e.g. intramusculary or
subcutaneously. o
In view of their useful pharmacologicat properties, the subject compounds may be formulated into various phar-
maceutical forms for administration purposes. To prepare the phammaceutical compasitions of this invention, an effective
amount of the subject compounds as the active ingredient is combined in intimate admixture with a pharmaceuticaily
acceptabie carrier, which carrier may take a wide variety of forms depending on the form of preparation desired tor
administration. These pharmacautical compositions are desirably in unitary dosage form suitable, prafaerably, for ad-
ministration subcutaneously or intramusculary. For the latter administration routes, the subject compounds preferably
\_ are suspended in an aqueous solvent, which may further comprise a wetting agent, such as the polyoxyethylene de-
rivatives of sorbitan esters, 8.g. polysorbate 80 (= Tween 80®) and polysorbate 20 (= Tween 20®), lecithin. polyox-
yethylene- and polyoxypropylene ethers, sodium deoxycholate, and the like; a suspending agent such as a cellulose
derivate, e.g. methylcellulose, sodium carboxymethyiceilulose and hydroxypropyl methyiceliuiose, polyvinyipyrre-
lidone, alginates, chitosan, dextrans, gelatin, polyethylene glycols, polyoxysthylene- and polyoxypropylene ethers and
the like; an acid, e.g. hydrochleric acid, and the like; a base, e.g. sodium hydroxide, and the like: a buffer comprising
a mixture of appropriate amounts of an acid such as phosphonc succinic, tartaric, lactie, acetic, maleic or citric acid,
and a base, in particular sodium hydroxide or disodium hydrogen phosphate; a preservative, e.g. benzoic acid, benzyl
aicchol, butylated hydroxyanisole, butylated hydroxytoluene, chiorbutol, a gallate, a hydroxybenzoate, EDTA, phenal,
chiorocresol, metacresol, benzothonium chioride, myristyl-y-piccolinium chloride, phenyimercuri acetate, thimerosal
and the like; a tonicity adjusting agent, e.g. sodium chloride, dextrose mannitol, sorbitol, lactose. scdium sulfate, and
the like :
Alternatively, the subject compounds may be formulated in an oil. Appropriate oils for this purpose are fixed oils, for
example, peanut oil, sesame oil, cottonseed oil, com oil, safflower oil, castor oil, ethyloleate, soy bean oil, synthetic
glycerol esters of long chain fatty or medium chain acids and mixtures of these and other oils. .
Also thickening agents may be added to the composition, e.g. aluminum monostearate, ethylcellulose, triglycerides,
. hydrogenated castor oil, and the like.

In view of the usefulness 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, in particular humans, sulfering from psychotic
diseases, said method comprising the administration of a pharmaceutically effective amount of the subject compounds

\_ in admixture with a pharmacautical carrier. In a further aspect, the present invention relates to the use of the subject
compounds as a medicine, particularly as an antipsychotic. In general it is contemplated that an effective amount would
be from 0.05 mg/kg to 50 mg/kg body weight, mare preferably trom 0.5 mg/kg to 10 mg/kg body weight.

The following examples are intanded to illustrate and not to limit the scope of the prasent invention.

Example 1

A solution of 3-[2-{4-(6-flucro-1,2-benzisoxazol-3-yl)-1-piperidinyl]ethyl]-6,7.8,9-tetrahydro-2-methyl-4H-pyrido
[1.2-a]lpyrimidin-4-one (0.048mol) in ethanol (600mi) was added to a solution of pafnoic acid (0.048mol) in N.N-dimeth-
ylformamide (400ml). The mixture was stirred for 3 hours. The resulting precipitate was filtered of by suction, washed

. with ethanol and dried, yielding 31g (81%) of 3-{2-{4-(6-flucro-1,2-benzisoxazol-3-yl)- 1 -piperidinyljethyl]-6.7.8,9-tet-
. rahydro-2-methyl-4H-pyrido( 1,2-a]pyrimidin-4-one 4,4'-methylenebis[3-hydroxy-2-naphthalenacarboxylate](1:1); mp.
269.2°C.

Example 2

F1: aquaous suspension

risperidone monopamoate 25 mg
polysorbate 20 1mg
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F1: aqusous suspension

benzy! alcohol
purified water

10mg
q.s. 1 mi

The risperidone mongpamaate, polysarbate 20, benzyl alcohol and purified water were intimately mixed and ho-
megenized, thus yisiding an aqueous suspension. :
in a similar way there wers prepared :

Example 3

F2: aqueous suspension
risperidone monopamoate 50 mg
polysorbate 20 2mg
benzy! alcohol 15mg
sodium carboxymethylcsliulose 20 mg
purified water q.s. 1mi
£3: suspension in oil
risperidone monopamoate ' 50 mg
sasame qil qs. 1mi

The prolonged action of the risperidene monopamoate salt over the risperidone free base was established by the

following procedure

The apomorphine test in dogs

The method usaed.is described by P.A.J. Janssen and C.J.E. Niemegeers in Arzneim.-Forsch. (Drug Res.), 8,

765-767 (1959). A suspension of the fisperidone free base in sesame oil and the risperidone monopamoate compo-

sitions F1, F2 and F3 were administered to 3 beagle dogs at a dose between 2 and 2.5 mg/kg. The risperidone free

base formula as well as Ft and F3 were administered intramusculary, whereas F2 was administered subcutaneously.

At several time intervals thareatter, the animals were challenged with a standard dose of 0.31 mg/kg (subcutansous)

. of apomorphine, which is a potent dopamine agonist and induces emesis. The antiemetic effect of the test compound
was used as an indication of its activity. )

The table hersinbelow summarizes the mean period of activity (days) that was obtained in the 3 test animals.

Mean period of actvity (days)
Risperidone in sesame oil 3
F1 22
F2 18
F3 12

From the table it is clear that the administration of risperidone pamoate resulted in a significantly longer period of
activity when compared to the administration of the risperidone frea base. :
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2. A composition comprising a pharmaceutiéally acceptable carrier and as active ingredient a2 pharmaceutically ef-
fective amount of a compound as claimed in claim 1.

3. A composition according to claim 2 in an injectable dosage form.

4. A composition according to claim 3 which takes the form of an aqueous suspension.

5. A composition according to claim 4 further comprising benzyl alcohel, a sorbitan ester and water.

6. A composition according to claim § further comprising a cellulose derivative.

7. Aprocess for praparing a compaosition as claimed in aﬁy one of claims 2 to 5, characterized in that a pharmaceu-
tically effective amount of a compound as claimed in claim 1 is intimately mixed with a pharmacautically acceptable
carrier.

8. Acompoundas cla:med in claim 1 for use as a medlcme

9. A process for prepaﬁng a oompound as clalmed in claim 1 characterizad by the treatment of 3-{2-{4-(8-fluoro-

L 1,2-benzisoxazol-3-yi)-1-piperidinyllethyl]-6,7,8 9-tatrahydrc-2-methyl-4H-pyndo[1 2-a]pynmudin-4-one with pam-

oic acid in a reaction-inert solvent, _
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comprising the same and processes for preparing said compound and compositions.




