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PHARMACEUTICAL DOSAGE FORMS AND COMPOSITIONS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to provisional application serial number
60/554,622 filed on March 19, 2004 and co-pending U.S. Application entitled Pharmaceutical
Dosage Forms and Compositions, Attorney Docket Number AM101649/WYNC-1611, filed
March 17, 2005, each of which is incorporated herein by reference in its entirety.

FIELD
[0002] This invention relates, for example, to novel formulations and methods for the
delivery of 4-cyano-N-{(2R)-2-{4-(2,3-dihydro-benzo[1,4)dioxin-5yl)-piperazin-1-yl]-propyl}-
N-pyridin-2-yl-benzamide, pharmaceutically acceptable salts thereof, structurally related
compounds, and/or metabolites; as well as to use of these forrnulations and methods for treating
disease.

SUMMARY
[0003] The present invention provides, infer alia, formulations comprising 4-cyano-N-
{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide, pharmaceutically acceptable salts thereof, structurally related compounds,
metabolites, and combinations thereof.
{0004] Compounds provided by the present invention include 4-cyano-N-{(2R)-2-[4-
(2,3-dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt form thereof (e.g., 4-{(2R)-2-[4-(2,3-dihydro-benzof{1,4]dioxin-
Syl)-piperazin-1-yi}-propyl}-N-pyridin-2-yl-benzamide hydrochloride salt); and structurally .
related compounds and metabolites thereof, including, but not limited to, {(2R)-2-[4-(2,3-
dihydro-benzo[1,4]dioxin-S-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-amine or a
pharmaceutically acceptable salt thereof;, 4-cyano-N- {(2S)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-
5-yl)-piperazin- 1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt
thereof; 4-cyano-N-(2-piperazin-1-yl-propyl)-N-pyridin-2-yl-benzamide or a pharmaceutically
acceptable salt thereof; N-(5-chloro-pyridin-2-yl)-4-cyano-N-[2(4-hydroxy-piperazin-1-yl)-

-1-
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propyl]-benzamide or a pharmaceutically acceptable salt thereof, N-(5-chloro-pyridin-2-yl)-4-
cyano-N-{2-[4-(2,3- dihydro -benzo[1,4]dioxin-5-yl}-piperazin-1-yl]}-propyl}-benzamide or a
pharmaceutically acceptable salt thereof, 4-cyano-N-{(2R)-2-[4-(8-hydroxy-2,3-dihydro-
benzo[1,4)dioxin-5-yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically
acceptable salt thereof; 4-cyano-N- {(2R)-2-[4-(3-hydroxy-2,3-dihydro-benzo[ 1 ,4]dioxin-5-yl)-
piperazin-1-y{]}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof:
4-Cyano-N- {(2R)-2-[4-(2-hydroxy-2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl} -
N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof; 4-cyano-N-(2R-2-
piperazin-1-yl-propyl)-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof;
4-cyano-N- {(2R)-2-[4-(8- {1-[8-(4- {(1S)-2-[(4<cyanobenzoyl)pyridine-2-yl)amino]-1-
methylethyl} piperazin- 1-y1)-2,3-dilydro-1,4-benzodioxin-5-yl}-2-methylpropyl}-2,3-dihydro-1,
4-benzodioxin-5-yl)piperazin-1-yl]propyl}-N-pyridin-2-yibenzamide or a pharmaceutically
acceptable salt thereof, 4-cyano-N-{(2R)-2-[4-(8- {1-[8-(4-{(1S)-2-{(4-cyanobenzoyl)pyridine-
2-ylamino]-1-methylethyl} piperazin- 1-yl)-2,3-dihydro- 1 ,4-benzodioxin-5-yl]butyl} -2,3-
dihydro-1,4-benzodioxin-5-yl)piperazin-1-yljpropyl}-N-pyridin-2-ylbenzamide or a
pharmaceutically acceptable salt thereof; 4-cyano-N-{(2R)-2-[4-(8-{1-[8-(4-{(1S)-2-[(4-
cyanobenzoyl)(pyridine-2-yl)amino]-1-methylethyl} piperazin-1-yl)-2,3-dihydro-1,4-
benzodioxin-5-yl}hexyl}-2,3-dihydro-1, 4-benzodioxin-5-yl)piperazin-1-yl]propyl} -N-pyridin-2-
ylbenzamide or a pharmaceutically acceptable salt thereof; 4-cyano-N-{(2R)-2-[4-(8- {[8-(4- -
{(1S)-2-[(4-cyanobenzoyl)(pyridine-2-yl)amino]-1-methylethyl} piperazin-1-y1)-2,3-dihydro-1,4-
benzodioxin-5-yl]methyl}-2,3-dihydro-1, 4-benzodioxin-5-yl)piperazin-1-yl]propyl}-N-pyridin-
2-ylbenzamide or a pharmaceutically acceptable salt thereof;, 4-cyano-N-{(2R)-2-[4-(8-{1-[8-(4-
{(18)-2-[(4-cyanobenzoyl)(pyridine-2-yl)amino]-1-methylethyl} piperazin-1-yl)-2,3-dihydro-1,4-
benzodioxin-5-yl}ethyl}-2,3-dihydro-1,4-benzodioxin-5-yl)piperazin-1-ylJpropyl} -N-pyridin-2-
ylbenzamide or a pharmaceutically acceptable salt thereof; and 4-cyano-N-{2(R)-(4-cyano-
benzamido)-propyl]-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.
[0005) In one embodiment, the compounds are in the form of particles. In one aspect, the
particles will have a mean diameter of no more than about 20 microns. In another aspect, the
particles will have a mean diameter of from about 0.75 to about 10 microns. In another aspect,
the particles will have a mean diameter of from about 2 to about 8 microns.
[0006] Compositions of the present invention comprise 4-cyano-N- {(2R)-2-[4-(2,3-
dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yl]}-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt form thereof (e.g.. 4-{(2R)-[4-(2,3-dihydro-benzo[1,4]dioxin-
5yD)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide hydrochloride salt), structurally related
-2-
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compounds or metabolites thereof as described herein. In some embodiments, compositions of
the present invention will comprise 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-Syl)-
piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt form
thereof and one or more structurally related compounds and/or metabolites. In some
embodiments, 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-
propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt form thereof and its
structurally related compounds and/or metabolites will be present in the composition in the form
of particles. In one aspect, the particles will have a mean diameter of no more than about 20
microns. In another aspect, the particles will have a mean diameter of from 0.75 to about 10
microns. In another aspect, the particles will have a mean diameter of from about 2 to about 8
microns. In some embodiments, the structurally related compounds and/or metabolites when
provided in a composition with 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-Syl)-
piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt form
thereof (e.g., 4-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide hydrochloride salt) will be in an amount of less than about 0.1 weight
percent each. In some embodiments, compositions of the present invention will further
comprise a pharmaceutically acceptable carrier.

X

[0007) In some embodiments, compositions and dosage forms of the present invention
comprising 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[ 1 ,4]dioxin-5yl)-piperazin-1-yl]-propy}} -
N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt form thereof will be
substantially free of one or more dimers of 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide. Substantially free, as
used in this context, means that the dimers will be present in the compogitions in an amount of
less than about 0.5 weight percent each, preferably in an amount of less than about 0.3 weight
percent each, more preferably in an amount of less than about 0.2 weight percent each, and even
more preferably in an amount of less than about 0.1 weight percent each, based on the total
weight of the composition, and in the dosage forms in an amount of less than about 0.5 weight
percent each, preferably in an amount of less than about 0.3 weight percent each, more
preferably in an amount of less than about 0.2 weight percent each, and even more preferably in
an amount of less than about 0.1 weight percent each, based on the weight of the active
ingredient in the dosage form. Accordingly, the present invention provides formulations
comprising 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4}dioxin-5yl)-piperazin-1-yl}-propyl} -
N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt form thereof that are
substantially free of dimers of 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-

-3-
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pipérazin-l-yl]-propyl}-N—pyri din-2-yl-benzamide and/or other structurally related compounds
of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo{1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide. Representative dimers of 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide are as shown in
formuilas 7 and 8.
[0008] Dosage forms of the present invention comprise 4-cyano-N-{(2R)-2-[4-(2,3-
dihydro-benzo[1,4]dioxin-Syl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt form thereof (e.g., 4-{(2R)-2-[4(2,3-dihydro-benzo[1,4]dioxin-
Syl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide hydrochloride salt), structurally related
compounds or metabolites as described herein. In some embodiments, dosage forms of the
present invention will comprise 4-cyano-N- {(2R)-2-{4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-
piperazin- 1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt form
thereof and one or more structurally related compounds and/or metabolites. In some
embodiments, 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl}-
propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt form thereof and its
structurally related compounds and/or metabolites will be present in the dosage form in the form
of particles, In one aspect, the particles will have a mean diameter of no more than about 20
microns. In another aspect, the particles will have a mean diameter of from 0.75 to about 10
microns. In another aspect, the particles will have a mean diameter of from about 2 to about 8
microns. In some embodiments, the structurally related compounds and/or metabolites when
provided in a dosage form with 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4}dioxin-5yI)-
piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt form
thereof (e.g., 4-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl}-propyl}-N-
pyridin-2-yl-benzamide hydrochloride salt) will be in an amount of less than about 0.1 weight
percent each.
[0009] In some embodiments, the active ingredient(s) in a dosage form of the present
invention is effective to achieve a maximal plasma concentration about 1 to about 12 hours
following administration. In one aspect, the active ingredient(s) in a dosage form of the present
invention will be effective to achieve a maximal plasma concentration about 1 to about 4 hours
following administration.
10010} In some embodiments, the active ingredient is released at a rate that is effective
to achieve a plasma concentration that is about 50% of the maximal plasma concentration at
about 15 hours following administration, preferably the active ingredient will be released at a

-4-
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rate that is effective to achieve a plasma concentration that is about 50%,of the maximal plasma
concentration at about 1 to about 10 hours following administration.
[o011) The term active ingredient refers to 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-
benzof1,4]dioxin-5yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically
acceptable salt form thereof (e.g.. 4-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-
yl1]-propyl}-N-pyridin-2-yl-benzamide hydrochloride salt), structurally related compounds or
metabolites (as shown herein) and their pharmaceutically acceptable salts.
[0012] In some embodiments, pharmaceutical compositions and/or dosage forms
comprise in addition to the active ingredient (e.g., 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically
acceptable salt form thereof) at least one rate controlling polymer and at least one organic acid.
In some embodiments, the organic acid is citric acid anyhydrate, citric acid monohydrate,
ascorbic acid, aspartic acid, glutamic acid, fumaric acid, malic acid or tartaric acid. In some
embodiments, the organic acid is citric acid or a polyfunctional organic acid. In some
embodiments, the at least one release rate controlling polymer is a methylcellulose. In some
embodiments, the polymer is a hydroxypropyl methyicellulose, hydroxypropyl cellulose,
hydroxyethyl cellulose or hydroxypropyl methylcellulose phthalate. In some embodiments, the
hydroxypropyl methylcellulose is hypromellose 2208 or 2910 (e.g., Methocel” K4M, Methocel™
K15M, Methocel” KIOOM, Methocel™ E10M, Mecthocel” E4M , Methocel” K100LV,
Methocel” ESOLV, Methocel” ES, Methocel” E6, or Methocel” E15LV. In some
embodiments, the organic acid is citric acid and the rate controlling polymer is hypromellose
2208, (e.g., Methocel” K4M premium CR and/or Methocel” K100M Premium CR).
[0013]) In some embodiments, pharmaceutical compositions and/or dosage forms further
comprise at least one filler. In some embodiments, the filler is microcrystalline cellulose,
lactose, calcium carbonate, calcium phosphate, maltodextrin, dextrose, fructose, maltose,
mannitol, starch, or sucrose. In some embodiments, the microcrystalline cellulose is silicified
microcrystalline cellulose and the lactose is lactose monohydrate. In some embodiments,
pharmaceutical compositions and/or dosage forms further comprise at least one lubricant. In
some embodiments, the lubricant is magnesium stearate, talc, stearic acid, or colloidal silicon
dioxide. Accordingly in some embodiments, pharmaceutical compositions and/or dosage forms
of the present invention comprise, in addition to the active ingredient or ingredients, at least one
rate controlling polymer, at least one organic acid, at least one filler, and at least one lubricant.
{0014} In some embodiments, pharmaceutical compositions and/or dosage forms of the

present invention comprise about 2 to about 45 or 46 parts of a release rate controlling polymer
-5-
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and about 1 to about 5 parts of an organic acid per part of active ingredient. In some
embodiments, the pharmaceutical compositions and/or dosage forms comprise about 0.4 to about
10 mg of active ingredient. In some embodiments, the pharmaceutical compositions and/or
dosage forms of the present invention comprise about 50 to about 150 mg of rate

controlling polymer(s), about 5 to about 50 mg of organic acid(s), about 85 to about 179 mg of
filler(s) and about 1 mg of lubricant. In some embodiments, there will be from about 2 to about
50 mg of organic acid(s).

[0015] In some embodiments, pharmaceutical compositions and/or dosage forms of the
present invention comprise in addition to the active ingredient (e.g., 4-cyano-N-{(2R)-[4-(2,3-
dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yl]-propyl} -N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt form thereof), at least one filler and at least one lubricant. In
some embodiments, the filler is microcrystalline cellulose, lactose, calcium carbonate, calcium
phosphate, maltodextrin, dextrose, fructose, maltose, mannitol, starch, sucrose or a blend thereof.
In some embodiments, the filler is microcrystalline cellulose, lactose, or a blend thereof. In
some embodiments, pharmaceutical compositions and/or dosage forms further comprise at least
one lubricant. In some embodiments, the lubricant is magnesium stearate, talc, stearic acid, or
colloidal silicon dioxide. In some embodiments, the lubricant is magnesium stearate.

[0016] In some embodiments, pharmaceutical compositions and/or dosage forms
comprise about 15 to about 300 parts of filler and about 0.1 to about 3 parts of lubricant per part
of active ingredient. In some embodiments, the pharmaceutical compositions and/or dosage
forms comprise about 0.1 to about 5 mg of 4-cyano-N- {(2R)-2-{4-(2,3-dihydro-
benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl} -N-pyridin-2-yl-benzamide or a pharmacentically
acceptable salt form thereof. In some embodiments, the pharmaceutical compositions and/or
dosage forms comprise about 80 to about 150 mg of one or more filler(s) and at least about 0.75
mg of one or more lubricant(s).

(0017} In some embodiments, the dosage forms of the present invention are in the form
of tablets. In one aspect, the tablets are film coated.

[0018]) In some embodiments, the compositions or dosage forms of the present invention
are in the form of a dry blend.
[0019] The present invention provides processes of providing the compositions and

dosage forms of the present invention. In some embodiments, the compositions are compressed
for a time and under conditions effective to form a tablet thereof. In some embodiments, the
tablets are further film coated.
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[0020] The present invention also provides processes comprising mixing the active
ingredient, at least one rate controlling polymer and at least one organic acid thereby forming a
blend thereof. In some embodiments, the process further comprises compressing the blend for a
time and under conditions effective to form a tablet thereof. In some embodiments, the tablets
are further film coated. _
[0021) The present invention also provides processes comprising mixing the active
ingredient, at least one filler and at least lubricant thereby forming a blend thereof. In some
embodiments, the process further comprises compressing the blend for a time and under
conditions effective to form a tablet thereof. In some embodiments, the tablets are further film
coated.
[0022] In some embodiments, the dosage forms of the present invention are free of base.
[0023] In some embodiments, the present invention provides methods and processes of
administering a dosage form, compound or composition of the present invention to a mammal,
e.g., to a human. In some embodiments, the dosage forms, compounds or compositions are
orally administered. In one aspect, they are orally administered once every 12 or 24 hours. In
another aspect, they are orally administered once every 48 hours. In some particularly preferred
embodiments, the dosage forms, compounds or compositions are administered to treat
Alzheimer's Disease.

DETAILED DESCRIPTION
[0024] The present invention provides, inter alia, formulations comprising 4-cyano-N-
{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4)dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide, pharmaceutically acceptable salts thereof, structurally related compounds, and/or
metabolites. As used herein, the term “formulations” refers to compounds, compositions, and
dosage forms, such as, for example, immediate release and sustained release dosage forms.
[0025] The present invention also provides processes for making the formulations and
methods of administering them to a mammal.
[0026] Preferred formulations for use in the present invention are those that act as
serotonergic agents and have 5-HT, binding activity. In particular, preferred compounds act as
5-HT) antagonists. See, for example, U.S. Patent Nos. 6,784,294, 6,713, 626, 6,469,007,
6,586,436, 5,710,149, and 6,127,357, and WO 97/03982, the disclosures of which are
incorporated herein by reference in their entirety for all purposes. Compounds of the present
invention, as well as compositions comprising more than one compound of the present invention,

can be prepared by those skilled in the art of organic synthesis employing known methods that
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utilize readily available reagents and starting materials, see, for example, EP0512755 B1, WO
97/03982, U.S. Patent Nos. 6,127,357, 6,469,007, 6,713,626, and 6,784,294, and U.S. Published
Application No. 20030208075A1, the disclosures of which are incorporated herein by reference
in their entirety for all purposes.

[0027] Such methods include alkylating 1-(2,3-dihydro-1,4-benzodioxin-5-yl)piperazine
hydrochloride with sulfamate 4,5-dihydro-5S-methyl-3-(2-pyridinyl)-3H[1.2.3]oxathiazole-2,2-
dioxide to give a sulfamic acid intermediate which is hydrolyzed to {(2R)-2-[4-(2,3-dihydro-
benzof1,4]dioxin-5yl)-piperazin- 1-yl]-propyl} pyridin-2-yl-amine and then treating {(2R)-2-[4-
(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl} pyridin-2-yl-amine with 4-
cyanobenzoy! chloride to give 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yI)-
piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide base. Treatment of 4-cyano-N-{(2R)-2-[4-
(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide base with
hydrochloric acid gives its hydrochloride salt.

[0028] In some embodiments of the present invention, preparations compﬁsing 4
cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide and its pharmaceutically acceptable salts are further processed and purified. For
example, in one embodiment, a preparation comprising 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide prepared by methods
disclosed herein is dissolved in organic solvent, treated with silica gel, and filtered in order to
remove structurally related compounds, e.g., dimers represented by Formulas 7 and 8. The
remaining product can then be concentrated and re~crystallized in order to provide, e.g., 4-
cyano-N-{(2R)-2-[4(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-
benzamide hydrochloride salt.

[0029] Preferred formulations of the present invention can be used to modulate, e.g.,
antagonize or agonize, 5-HT ) receptor activity and are useful in the treatment of diseases such
as CNS disorders, including, but not limited to, schizophrenia, (and other psychotic disorders
such as paranoia and mano-depressive illness), Parkinson's disease and other motor disorders,
anxiety (e.g., generalized anxiety disorders, panic attacks, and obscssive compulsive disorders),
depression (such as by the potentiation of serotonin reuptake inhibitors and serotonin
norepinephrine reuptake inhibitors), Alzheimer’s disease, Tourette's syndrome, migraine, autism,
attention deficit disorders and hyperactivity disorders. Preferred formulations are useful for the
treatment of sleep disorders, social phobias, pain, thermoregulatory disorders, endocrine
disorders, urinary incontinence, vasospasm, stroke, eating disorders such as for example obesity,
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anorexia and bulimia, sexual dysfunction, and the treatment of alcohol, drug and nicotine
withdrawal.
[0030] Preferred formulations of the present invention are also useful for the treatment of
cognitive dysfunction including but not limited to cognitive dysfunction associated with mild
cognitive impairment (MCI), Alzheimer’s disease and other dementias including Lewy Body,
vascular, and post stroke dementias. Cognitive dysfunction associated with surgical procedures,
traumnatic brain injury or stroke can also be treated in accordance with the present invention.
Further, preferred formulations are useful for the treatment of diseases in which cognitive
dysfunction is a co-morbidity such as, for example, Parkinson's disease, autism and attention
deficit disorders.
[0031]) Despite its high solubility in water (about 51 mg/ml at 25°C), 4-cyano-N-{(2R)-2-
[4-(2,3-dihydro-benzol 1,4]dioxin-5yl)-piperazin-1-y1}-propyl}-N-pyridin-2-yl-benzamide and its
salts are preferably provided in micronized form. As such, the present invention provides
formulations comprising 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-Syl)-piperazin-1-
yl}-propyl}-N-pyridin-2-yl-benzamide, pharmaceutically acceptable salts thereof, structurally
related compounds, or metabolites in micronized and in non-micronized form. For purposes of
the present invention, a compound in micronized form is in the form of particles having a mean
diameter of no more than about 20 microns. It will be understood that compounds of the present
invention can be in the form of particles having a mean diameter of greater than about 20
microns, for example in the form of particles having a2 mean diameter from about 20 microns to
about 300 or about 500 microns. Preferably, the particles have a mean diameter of about 10
microns, more preferably a mean diameter from about 0.75 to about 10 microns, even preferably
from about 2 to about 8 microns. Methods of micronization or particle size reduction are known
and are thus not described herein in detail.
[0032] As will be recognized, 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-
piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide is represented by the following formula:
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Formula 1
{0033]) Within the present invention, the compounds of formuia 1 can be prepared in the

form of pharmaceutically acceptable salts. As used herein, the term “pharmaceutically
acceptable salts” refers to salts prepared from pharmaceutically acceptable non-toxic acids,
including inorganic salts, and organic salts. Suitable non-organic salts include, for example,
inorganic and organic acids such as acetic, benzenesulfonic, benzoic, camphorsulfonic, citric,
ethenesulfonic, fumaric, gluconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, malic,
maleic, mandelic, methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic,
sulfuric, tartaric acid, p-toluenesulfonic and the like. Pa:ticulai'ly preferred are hydrochloric,
hydrobromic, phosphoric, and sulfuric acids, and most preferably is the hydrochloride salt.
[0034] In certain embodiments, formulations comprising 4-cyano-N-{(2R)-2-{4-(2,3-
dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl} -N-pyridin-2-yl-benzamide or
pharmaceutically acceptable salts thereof will also comprise one or more structurally related
compounds that can be detected and quantified using known methods. Examples of such
structurally related compounds include, but are not limited to, those compounds represented by
Formulas 2-9 and pharmaceutically acceptable salts thereof, including, for example, {(2R)-2-[4-
(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin- 1-yl]-propyl}-N-pyridin-2-yl-amine or a
pharmaceutically acceptable salt thereof; 4-cyano-N-{(2S)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-
5-yl)-piperazin-1-yl]-propy!}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt
thereof, 4-cyano-N-(2-piperazin-1-yl-propyl)-N-pyridin-2-yl-benzamide or a pharmaceutically
acceptable salt thereof;, 4-cyano-N-[(2R)-2-piperazin-1-yl-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof; N-(5-chloro-pyridin-2-yl)-4-cyano-N-[2(4-hydroxy-
piperazin-1-yl)-propyl]-benzamide or a pharmaceutically acceptable salt thereof; N«(5-chloro-
pyridin-2-yl)-4-cyano-N-[(2R)-2-(4-hydroxy-piperazin-1-yl)-propyl]-benzamide or a
pharmaceutically acceptable salt thereof; N-(5-chloro-pyridin-2-yl)-4-cyano-N- {2-[4-(2,3-
dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl } -benzamide or a pharmaceutically
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acceptable salt thereof, N-(5-chloro-pyridin-2-yl)-4-cyano-N-{(2R)-2-[4-(2,3-dihydro-1,4-
benzodioxin-5-yl)-piperazin-1-yl]-propyl} benzamide or a pharmaceutically acceptable salt
thereof; 4-cyano-N-{(2R)-2-[4-(8- {1-[8-(4- {(1S)-2-[(4-cyanobenzoyl)pyridine-2-yl)amino]-1-
methylethyl} piperazin-1-yl)-2,3-dihydro-1,4-benzodioxin-5-yl]-2-methylpropyl}-2,3-dihydro-1,
4-benzodioxin-5-yl)piperazin-1-yl]propyl}-N-pyridin-2-ylbenzamide or a pharmaceutically
acceptable salt thereof; 4-cyano-N- {(2R)-2-[4-(8-{1-[8-(4-{(18)-2-[(4-cyanobenzoy!)(pyridine-
2-yl)amino]-1-methylethyl} piperazin-1-yl)-2,3-dihydro-1,4-benzodioxin-5-yiJbutyl}-2,3-
dihydro-1,4-benzodioxin-5-yl)piperazin-1-yl]propyl} -N-pyridin-2-ylbenzamide or a
pharmaceutically acceptable salt thereof; 4-cyano-N-{(2R)-2-[4-(8-{1-[8-(4- {(1S)-2-[(4-
cyanobenzoyl)(pyridine-2-yl)amino]- 1-methylethyl} piperazin-1-yl)-2,3-dihydro-1,4-
benzodioxin-5-ylJhexyl}-2,3-dihydro-1, 4-benzodioxin-5-yl)piperazin-1-yljpropy!} -N-pyridin-2-
ylbenzamide or a pharmaceutically acceptable salt thereof; 4-cyano-N-{(2R)-2-[4-(8- {[8-(4-
{(18)-2-[(4-cyanobenzoyl)(pyridine-2-yl)amino]-1-methylethyl} piperazin- 1-yl)-2,3-dihydro-1,4-
benzodioxin-5-yljmethyl}-2,3-dihydro-1, 4-benzodioxin-5-yl)piperazin-1-yljpropyl}-N-pyridin-
2-ylbenzamide or a pharmaceutically acceptable salt thereof; 4-cyano-N- {(2R)-2-[4-(8-{1-[8(4-
{(1S)-2-[(4-cyanobenzoyl)(pyridine-2-yl)amino]-1-methylethyl} piperazin-1-yl)-2,3-dihydro-1,4-
benzodioxin-5-yl]ethyl}-2,3-dihydro-1,4-benzodioxin-5-yl)piperazin-1-yl}propy!}-N-pyridin-2-
ylbenzamide or a pharmaceutically acceptable salt thereof; and 4-cyano-N-[2(R)-(4-cyano-
benzamido)-propyl]-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

-11-
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wherein R, is -CHj, -CH(CH;), -CH;CH,CH3, CH,CH;CH,CHj; or -CH,CH,CH,CH,CHj.
[0035] In some embodiments, the present invention provides formulations comprising
one or more compounds represented by Formulas 2, 3, 4, 5, 6, 7, 8 or 9 or a pharmaceutically
acceptable salt thereof. In some aspects of the present invention, the formulations will comprise
4-cyano-N- {(2ZR)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yl)-propyl}-N-pyridin-2-
yl-benzamide or a pharmaceutically acceptable salt thereof and one or more compounds of
Formula 2, 3, 4, 5, 6, 7, 8 or 9 or a pharmaceutically acceptable salt thereof. In some
embodiments, for example, formulations of the present invention can comprise 4-cyano-N-
{(2R)-2-[42 3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide or a pharmaceutically acceptable salt thereof, {(2R)-2-[4-(2,3-dihydro-

benzo[ 1,4]dioxin-5-yl)-piperazin-1-yi]-propyl}-N-pyridin-2-yl-amine or a pharmaceutically

-13-



0G0

WO 2005092307 PCT/US: 142 9
acceptable salt thereof, and 4-cyano-N- {(25)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yI)-
piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.
Accordingly, the present invention provides formulations comprising 4-cyano-N-{(2R)-2-[4-
(2,3-dihydro-benzo[1,4)dioxin-Syl)-piperzin-1-yl]-propyl}-N-pyridin-2-yl-benzamide
hydrochloride salt, {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyi}-N-
pyridin-2-yl-amine, and 4-cyano-N-{(2S)-2-[4+(2,3-dihydro-benzof[1,4]dioxin-5-yl)-piperazin-1-
yl]-propy]}-N-pyridin-2-yl-benzamide hydrochloride salt. When the structuraily related
compounds described above are present in combination with 4-cyano-N-{(2R)-2-[4-(2,3-
dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yi]-propyl} -N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof, the former preferably predominates and the latter
preferably are present in the composition in amount of less than about 10%, more preferably
present in amount of less than about 5% and even more preferably in amounts of less than about
1% or 0.1%, for example, in amounts from between about 0.08% and about 0.27%.
[0036] 4-Cyano-N- {2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide contains one chiral ceater and is used predominately as the R-isomer.
The formulations, e.g., compounds, compositions, or dosage forms, of the present invention can
include both R and S isomers, and are not limited to a single enantiomer or particular enantiomeric
mixhure.
[0037] The present invention also provides formulations comprising metabolites of 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl}-propyl} -N-pyridin-2-yl-
benzamide. Metabolites include, but are not limited to, 4-cyano-N- {(2R)-2-[4-(8-hydroxy-2,3-
dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof, 4-cyano-N-{(2R)-2-[4-(3-hydroxy-2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin- 1-yl]-propyl}-N-pyridin-2-y!-benzamide or a pharmaceutically
acceptable salt thereof, 4-Cyano-N- {(2R)-2-[4-(2-hydroxy-2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof,
and 4-cyano-N-(2R-2-piperazin-1-yl-propyl)-N-pyridin-2-yl-benzamide or a pharmaceutically
acceptable salt thereof. As will be recognized, these metabolites are represented by Formulas
10-13. It will be recognized that these metabolites can be employed as pharmaceutically active
compounds and in pharmaceutical dosage forms in their own right, alone or in combination with

other pharmaceutically active compounds.
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|00§8] The present invention provides immediate release and sustained release dosage
forms comprising one or more active ingredients, e.g., 4-cyano-N-{(2R)-2-{4-(2,3-dihydro-
benzo[ 1,4]dioxin-5yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide, pharmaceutically
acceptable salts thereof, structurally related compounds and metabolites thereof that have 5-HT, o
binding activity.

[0039] A drug “release rate” refers to the quantity of drug released from a dosage form
per unit time, e.g., milligrams of drug released per hour (mg/hr). Drug release rates can be
calculated, for example, under in vitro dosage form dissolution testing conditions known in the
art. As used herein, a drug release rate obtained at a specified time “following administration”
refers to the in vitro drug release rate obtained at the specified time following implementation of
an appropriate dissolution test. Methods of performing dissolution tests or release rate assays are
known in the art. The time at which a specified percentage of the drug within a dosage form has
been released can be referenced as the “T,” value, where “x” is the percent of drug that has been
released. A commonly-used reference measurement for evaluating drug release from oral dosage
forms is the time at which 70% or 90% of drug within a dosage form has been released. This
measurement is referred to as “Tx” or “Tee” for the dosage form.

[0040] For purposes of this invention, the terms “immediate release formulation” refer
to formulations that provide a relatively rapid and non-gradual release of active compound from
the formulation; e.g., formulations that contain active compound and a rapidly dissolving
carrier that does not retard the release of the active compound from the formulation. Such
immediate release formulation are either devoid of release rate controlling polymers or other
species that retard the release of the active compound from the formulation, or contain such
polymers or species in amounts that are sufficiently small such that the release of the active
compound from the formulation is not retarded relative to an otherwise identical formulation
lacking such polymers or species. One example of such an immediate release formulation is the
active ingredient, e.g., 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-
yl]-propyl}-N-pyridin-2-yl-benzamide, pharmaceutically acceptable salt thereof, structurally
related compounds, or metabolites, blended in microcrystalline cellulose, such as Avicel®brand
from FMC corporation, which results in greater than 75% dissolution of the active ingredient in
less than 0.25 hours ina 0.1 N HCI1 solution.

[0041] As used herein, the terms “sustained release™, “sustained release formulation™,
“sustained release dosage formulation” and the like refer to formulations that contain materials
that retard the release of active compound from the formulation relative 1o an “immediate

release” formulation as described above, e.g., relative to an otherwise identical formulation
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lacking the release rate controlling pol—ymcr or other release-retarding materials. Thus, the term
“sustained release™ can apply to any number of extended release forms and will be considered
substantially synonymous with delayed release, time release, prolonged release, time programmed
release, time released, time coated release, sustained release, slow acting, long acting, delayed
acting, spaced release, time spaced release, extended acting, extended action, and the like.

[0042] The terms “slow release”, “medium release’™ and “fast release” are intended to
refer to sustained release formulations as described herein that release active compound at a rate that
is slow, mediumn or fast rate relative to each other.

[0043] 1t will be appreciated that sustained release formulations can result in a release of
active compound from the dosage form at a rate effective to increase the time it takes to reach
maximum therapeutic concentration as compared to an immediate release formulation, for example
and not limitation, by a period of 50% or more, 100% or more, 150% or more, or 200% ¢r more as
compared to an immediate release formulation; e.g., as compared to an otherwise identical
formulation lacking the release rate controlling polymer or other release-retarding materials.
Sustained release formulations can also result in release of active compound from the dosage form
at a rate effective to decrease the maximal therapeutic concentration of said compound compared to
an immediate release formulation, for example and not Limitation, by at least 10%, at least 20%, at
least 25%, at least 30%, at least 40%, or at least 50% compared to an immediate release
formulation. Sustained release formulations can aiso result in release of active compound from the
dosage form at a rate effective to increase the amount of titne a pharmaceutically effective
concentration of the active compound is maintained relative to an immediate release formulation,
for example and not limitation, by at least 25%, at least 50%, at least 75%, at least 100%, or at least
125% the amount of time a pharmaceutically effective concentration of active compound is
maintained relative to an immediate release formulation. Satisfaction of any of the preceding
criteria is sufficient to make a formulation a " sustained release” formulation.

[0044] The present invention provides methods for sustained release of the active
ingredient comprising administering to a subject the disclosed dosage forms. In one aspect, the
release rate of the active compound from the dosage forms is zero order. In another aspect, the
release rate of the active ingredient from the dosage forms is ascending.

[0045] As used herein, the term “release rate controlling polymer™ is intended to denote any
polymer material suitable for pharmaceutical dosage forms that retards the release of drug
substances from such dosage forms. The release rate controlling polymer will preferably inhibit
the release of the drug in the stomach. Preferably, the release rate controlling polymer will be a

hydrogel that imbibes and/or absorbs fluid thereby preventing the release of the drug in the
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stomach. Examples of suitable release rate controlling polymers can be found in Remington's
Pharmaceutical Sciences, 18th Ed., Gennaro, ed., Mack Publishing Co., Easton, PA, 1990,
[0046) Some preferred release rate controlling polymers suitable for use in the present
invention include, without limitation, hydroxypropyl celluloses, methylcelluloses,
polymethacrylates, methacrylic acid-methacrylic acid ester copolymers, cellulose acetate
phthalate, ethyl celluloses, hydroxyethyl celluloses, hydroxymethyl celluloses,
hydroxypropylethyl celluloses, polyvinyl acetate-phthalate, hydroxypropylmethylcellulose
phthalate, poly(ethylene) oxides, hydroxypropyl methyl celluloses such as, for example,
hypromellose 2208 and 2910 and combinations of two or more thereof. Suitable release rate
controlling polymers are available from commercial sources, such as Methocel” K4M, Methocel”™
K15M, Methocel™ K100M, Methocel™ E4M, Methocel” K100LV, Methocel” ESOLV,
Methocel” ES, Methocel” EG, Methocel” E15LV , and Surelease™ available from Colorcon
and Eudragit", RS Eudragit™ RL available from R6hm GmbH & Co. In some embodiments, the
formulations of the present invention will comprise high density matrix-forming hydroxypropyl
methylcellulose, low density matrix-forming hydroxypropyl methyicellulose, or combinations
thereof.
[0047] It will be appreciated that the different release rate controlling polymers confer
different release rate properties to the formulation. By varying the type and amount of such
polymers in the formulation, a wide variety of release profiles of active compound can be
achieved. Those skilled in the art are able to select appropriate polymers in appropriate amounts to
achieve desired release rates of active compound.
[0048] The sustained release formulations of the present invention comprise at least one
release rate controlling polymer. The range of release rate controlling polymer in the formulation
is preferably from about 10% to about 75% by weight, more preferably from about 20% to about
60% by weight. In one embodiment of the present invention, the amount of release rate controlling
polymer in a 250 mg dosage form is from about 50 to about 150 mg. In some embodiments, the
release rate controlling polymer is a cellulose ether, such as, for example, matrix-forming
hydroxypropyl methylcellulose, hydoxypropyl cellulose, or hydroxyethyl cellulose, e.g.,
Methocel” K4M Premium CR or Methocel” K100M Premium CR.
[0049] In addition to comprising at least one release rate controlling polymer, sustained
release dosage forms of the present mvention generally comprise at least one organic acid, For uses
herein, the term “organic acid” encompasses any acid that can be safely ingested by a mammal.
While not wishing to be bound by any particular theory, the acid is believed to improve the release

of the drug product in the intestine. Examples of organic acids suitable for use in the present
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invention include, but are not limited to, tartaric acid, malic acid, fumaric acid, aspartic acid,
glutamic acid, glycine hydrochloride, adipic acid, succinic acid, ascorbic acid, oleic acid or citric
acid. Preferred organic acids are citric acid or ;iolyfunctioml organic acid. The range of organic
acid in the formulation is preferably from about 1% to about 30%, more preferably from about
2% to about 10% by weight. In one embodiment of the present invention, the amount of arganic
acid in a 250 mg dosage form is from about § to about 50 mg, preferably from about 5 to about 25
mg. In some embodiments, the amount of organic acid is from about 2 to about 50 mg,

[0050) Preferably, the sustained release formulations will be substantially free of base.
For use herein, a formulation, dosage form, or composition that is substantially of base refers to a
formulation, dosage form, or composition that hag less than about 10% base, preferably less than
about 5% base, and more preferably less than about 1% or 0.1% base. As used herein, the term
“base” refers to a chemical compound that functions as a proton acceptor.
[0051] In addition to the active compound and release rate controlling polymer, the
formulations of the invention can comprise any of a variety of additional materials that confer
beneficial properties to the formulation. Such materials include, for example, solubility
modifiers such as surfactants such as, for example, sodium lauryl sulfate, acidic compounds,
antioxidants, pH modifiers, chelating agents, fillers, disentegrants, binders, lubricants,
stabilizers, excipients including water soluble excipients such as sugars and water dispersing
excipients such as, for example, microcrystalline cellulose, colloidal silicone dioxide, silicified
microcrystalline cellujose and starch. In some embodiments, the fonmulation is provided at a pH of
about 6 or Jower, for example at a pH of from about 1 to about 6.
[0052] Nonlimiting examples of water soluble excipients or water dispersing excipients
include lactose, mannitol, sucrose, and the like. The water soluble excipients can be present ina
range on weight percentages depending upon the particular therapeutic objective required. For use
in the present invention, percentages and parts are expressed as part by weight or percentage by
weight, unless otherwise noted. In general, the range of water soluble excipients can be, for
example, from about 0% to about 50% or to about 99%, or from about 2% to about 25%.
Examples of water dispersible excipients include microcrystalline cellulose, colloidal silicone
dioxide, silicified microcrystalline cellulose (Prosolv” ), starches, croscarmelose sodium and the
like.
{0053] Nonlimiting examples of stabilizers include antioxidants such as BHA, BHT,
ascorbic acids, tocopherols, and the like. Nonlimiting examples of suitable metal chelators include
EDTA, citric acid and the like. Nonlimiting examples of pH modifiers include citric acid,
fumaric acid, and the like. Nonlimiting examples of binders include starches, PVP
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(polyvinylpyrrolidone), HPMC (hydroxypropyl methyl celluloses), HPC (hydroxypropyl
cellulose) and the like. Nonlimiting examples of flow aids include magnesium stearate and the
like. Nonlimiting exampies of solubility mod.i:ﬁe_.rs include surfactants like sodium lauryl sulfate or
polysorbate (g, Tween™ 80), and the like,
[0054] In a preferred embodiment, the sustained release formulations of the present
invention comprise the active ingredient, at least one release rate controlling polymer, an organic
acid, at least one filler and at least one lubricant.
[0055] Examples of lubricants include, but are not limited to, stearic acid, magnesium
stearate, glyceryl behenate, talc, mineral oil (in PEG), colloidal silicon dioxide and the like. It
will be appreciated however that any lubricant known in the art can be used in the formulations
described herein. The range of lubricant can be, for example, from about 0.2% to about 5%, by
weight. In one embodiment of the present invention, the amount of lubricant in a 250 mg dosage
form is about 1 mg.
[0056) Examples of fillers include, but are not limited to, silicified microcrystalline
cellulose, microcrystalline cellulose, cellulose acetate, cellulose diacetate, cellulose triacetate,
lactose monohydrate, lactose anhydrous, calcium carbonate, calcium phosphate (e.g., dibasic
anhydrous), maltodextrin, dextrose, fructose, maltose, mannitol, starch, starch (e.g.,
preeglatinized), sucrose, and lactose. It will be appreciated however that any filler known in the
art can be used in the formulations described herein. The range of filler can be, for example, from
about 25% to about 75%, or to about 99% by weight. In one embodiment of the present invention
(e.g., for exemplary sustained release formulations), the amoumt of filler present in a 250 mg dosage
form is from about 85 to about 179 mg.
[0057] The sustained release dosage forms of the present invention can comprise the
active compound in any convenient percentage and part in relation to the other ingredients.
Typically, the formulation comprises active ingredient in percentage of from about 0.3% to about
25%, preferably from about 0.3% to about 15%. In some embodiments, the formulation will
comprise active ingredient in percentage of from about 1% to about 25%, preferably from about
2% to about 15%.
[0058] For example, in one embodiment, fast sustained release formulations comprise
about 10 parts of release rate controlling polymer, and about 5 parts of organic acid per part of
active ingredient, e.g., 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-Syl)-piperazin-1-
ylI]-propyl}-N-pyridin-2-yl-benzamide or pharmaceuticaily acceptable salt thereof.
|0059] In another embodiment, medium sustained release formulations comprise about

25 parts of release rate controlling polymer, and about 5 parts of organic acid per part of active
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ingredient, e.g., 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4}dioxin-Syl)-piperazin-1-yi}-
propyl}-N-pyridin-2-yl-benzamide or pharmaceutically acceptable salt thereof.
[0060] In another embodiment, slow sustained release formulations comprise about 30
parts of release rate controlling polymer, and about 1 part of organic acid per part of active
ingredient, e.g., 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1 4]dioxin-5yl)-piperazin-1-yl}-
propyl}-N-pyridin-2-yl-benzamide or pharmaceutically acceptable salt thereof.
[0061] In another embodiment, sustained release formulations comprise about 18 parts of
release rate controlling polymer, and about 1 part of organic acid per part of active ingredient,
e.g., 4-cyano-N-{(2R)-2-[4(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl} -N-
pyridin-2-yl-benzamide or pharmaceutically acceptable salt thereof.
[0062] In another embodiment, sustained release formulations comprise about 46 parts of
release rate controlling polymer, and about 1 part of organic acid per part of active ingredient,
e.g., 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide or pharmaceutically acceptable salt thereof.
[0063] In ﬁe embodiments, sustained release formulations comprise about 5 mg of
active ingredient, from about 50 to 150 mg of release rate controlling polymer, from about 5 1o
about 50 mg of organic acid, from about 85 to about 179 mg of filler and about 1 mg of
lubricant.
[0064] In some embodiments, sustained release formulations comprise about 2 mg of
active ingredient, from about 50 to 150 mg of release rate controlling polymer, from about 2 to
about 50 mg of organic acid, from about 85 to about 179 mg of filler and about 1 mg of
lubricant.
[0065] In some embodiments, exemplary sustained release formulations comprise, in a
250 mg tablet, about 5 mg of active ingredient and about 50 mg of release rate controlling
polymer. Such an exemplary formulation can further comprise, for example, about 169 mg of
filler, about 25 mg of organic acid (or other agent to improve release rate in the intestine) and
about 1 mg of lubricant,
[0066] In some embodiments, exemplary sustained release formulations comprise, in a
250 mg tablet, about 5 mg of active ingredient and about 125 mg of release rate controlling
polymer. Such an exemplary formulation can further comprise, for example, about 94 mg of
filler, about 25 mg of organic acid (or other agent to improve release rate in the intestine) and
about 1 mg of lubricant.
[0067] In some embodiments, exemplary sustained release formulations comprise, in a
250 mg tablet, about 5 mg of active ingredient and about 150 mg of releas':e rate controlling
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polymer. Such an exemplary formulation can further comprise, for example, about 89 mg of
filler, about 5 mg of organic acid (or other agent to improve release rate in the intestine) and
about 1 mg of lubricant.

[0068] In some embodiments, exemplary sustained release forrulations comprise, in a
250 mg tablet, about 5 mg of active ingredient and about 92 mg of release rate controlling
polymer. Such an exemplary formulation can further comprise, for example, about 150 mg of
filler, about 5 mg of organic acid {(or other agent to improve release rate in the intestine) and
about 1 mg of lubricant.
[0069] In some embodiments, exemplary sustained release formulations comprise, in a
250 mg tablet, about 2 mg of active ingredient and about 92 mg of release rate controlling
polymer. Such an exemplary formulation can further comprise, for example, about 150 mg of

. filler, about 2 mg of organic acid (or other agent to improve release rate in the intestine) and
about 1 mg of lubricant.
[0070] The sustained release formulations contemplated by the present invention can be in
any form suitable for administration to a mammal and are not limited to the examples presented
herein.
[0071) In some embodiments, the formulations of the invention are in the form of coated
pellets or spheres. One nonlimiting example of such a formulation is a sphere containing a
core of active compound in an inerl mairix, coated with a release rate controlling polymer as
disclosed herein. Nonlimiting examples of suitable release rate controlling polymers are pH
dependent or independent polymers described herein, such as polymethacrylates, Eudragit”™ IVS,
Eudragit” RS/RL, cellulose acetate phthalate, ethyl celluloses, hydroxypropyl methyl celluloses,
hydroxypropyl celluloses, hydroxypropyl ethyl celluloses and the like.
[0072] In some embodiments, the formulations of the invention are in the form of pellets.
Examples of such formulations include those containing pellets that contain a layer of active
compound on top of an inert core, for example a sugar sphere, and a surface coating containing
one or more release rate controlling polymers. In other embodiments, the formulation are in the form
of capsules, e.g., hard or soft gelatin capsules and/or powder.
[0073] In some embodiments, the formulations of the invention are in the form of tablets.
The percentage by weight of active compound in the representative formulations of this type is from
about 0.3% to about 25%, preferably from about 0.3% to about 15%. In some embodiments, the
percentage by weight of active compound in the representative formulations of this type will be
about 1% to about 25%, preferably from about 2% to about 15%. Nonlimiting examples of such

tablets are co-compressed tablets , e.g., “tablet-in-tablet”” and matrix tablets..
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[0074] The co-compressed tablet can include a core and-an-outer compressed coat. Either
or both of the core and the outer compressed coat can contain active compound and/or one or more
release rate controlling polymers. In some embodiments, the dosage form is a co-compressed
tablet wherein both the core and the outer compressed coat contain active compound, and at least
one release rate controlling polymer, one of which is preferably a hydroxypropyl methyl cellulose.
Preferred matrix forming polymers include a hydroxypropyl methylcellulose selected from
Methocel™ K4M, Methocel™ K15M, Methocel” KI0OM, Methocel™ E10M, Methocel™ E10M,
Methocel” E4M, Methocel K4M, Methocel” K100LV, Methocel” ESOLV, Methocel ™ ES,
Methocel” E6, Methocel” E15LV or a combination of two or more thereof.
[0075] In some embodiments, the tablet is a matrix tablet. The matrix forming
composition can contain waxes, gums, polyethylene oxides, carbapols, hydroxypropyl
methylcelluloses, hydroxypropyl celluloses, hydroxyethyl celluloses, polymethacrylates or
other release rate controlling polymers as described herein. In some embodiments, such matrix
tablets are prepared by blending the active compound and the matrix forming polymer together,
and compressing the blend.
[0076] In some embodiments, the tablet is a matrix tablet that includes a wax matrix.
Such tablets can be prepared, for example, by melting a wax such as carnauba wax, cetostearyl
alcohol or fatty acids, or combinations thereof, and adding active compound along with a filler
such as microcrystalline cellulose as well as other excipients, fillers, lubricants and the like, and
allowing the mixture to cool. The formulations prepared can be optionally coated with or contain
one or more water soluble or release rate controlling control release polymers. The wax can be
present in the formulation in a total amount by weight of, for example, from about 10% to about
60%, preferably from about 20% to about 40%. A wide variety of suitable waxes are amenable to the
present invention. Nonlimiting examples of such waxes include carnauba wax, cetostearyl akeohol,
fatty acids, or a mixture or two or more thereof. The matrix tablet also can contain one or more release
rate-controlling polymers as described herein.
[0077] In some embodiments, the matrix tablet is a tablet that includes a polyethylene oxide
matrix, for example and not limitation, polyethylene oxide resins such as SENTRY POLYOX™ (Union
Carbide Corp.) or equivalents. Suitable POLYOX's include POLYOX™ WSR N-10, N-60 K, WSR-
1105N, or WSR 303. The POLYOX™ can have a molecular weight in the range of, for example,
100,000 to 7,000,000 or 900,000 to 5,000,000. The polyethylene oxide can be present in the
formulation in a total amount by weight of, for example, from about 5% or about 10% to about 40%,
or about 75% preferably from about 5% to about 40% or from about 10% to about 20% of the
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formulation. The matrix tablet also can contain one or more release rate-controlling polymers as
[0078) In some embodiments, the matrix tablet is a tablet that includes one or more release rate
controlling polymers as described herein as the matrix forming polymer. In some embodiments, such
tablets include one or more matrix forming hydroxypropyl methyl celluloses as described herein as
the matrix forming polymer. In some preferred embodiments, it is advantageous to use a high
viscosity hydroxypropyl methylceliulose such as Methocel” K4M at an amount by weight of], for
example, from about 15% to about 70%, preferably from about 18% to about 50%. Other high
viscosity polymers can alzo be used such as, for example, Methocel” K15M, Methocel™ K100M, or
Methocel” EAM and the like. In some embodiments, a low viscosity hydroxypropyl
methylcellulose can be used, such as Methocel” ESOLV, Methocel” E5, Methocel” ES, or
Methocel” E15LV or combinations thereof and the like. In certain embodiments, both a high
viscosity and a low viscosity hydroxypropyl methylcellulose can be used in the matrix. In some
embodiments, when the low density hydroxypropyl methylcelluloses is present in a range of from
about 15% to about 70%, preferably from about 25% to about 50%, the high density hydroxypropyl
methylcellulose is present in an amount by weight of from about 20% to about 50%.

[0079] In general, the active compound or ingredient can be contained within any layer of
a dosage form of the invention, and sustained release of the active compound can be achieved by
the use of a relcase rate controlling polymer either contained within the layer containing the active
compound, or in any layer encompassing the layer containing the active compound, for example
an enteric coating. Such an enteric coating can also be applied to pellets, beads or spheroids
containing active compound, or the active compound can be contained within the enteric coating
itself.
[0080] In some embodiments of the matrix tablet formulations of the invention, the active
compound is present in an amount by weight of from about 0.02% to about 16%, preferably from
about 0.02% to about 4%.
[0081) Tablets of the invention can be coated with water soluble film coat(s), coloring
agents, or coated with pH dependent or pH independent polymers to further control the rate of
release of active compound. In some embodiments, the tablets are coated with a subcoat, an
enteric coating or an overcoating, or any combination thereof. In some preferred embodiments, the
tablets of the formulations of the invention are coated with film.
[0082] The present inventions provides methods and/or processes for preparing
sustained-release formulations comprising 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-
Sylj-piperazin-l-yl]-propyl}-N-pyridin-z-yl-benzamide, pharmaceutically acceptable saits
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thereof, structurally related compounds, and/or metabolites. In one embodiment, a composition
comprising the active ingredient with at least one rate controlling polymer and at least one
organic acid is compressed for a time and under conditions effective f.or forming a tablet thereof.
In some embodiments, the tablet is further coated, e.g., with film.
[0083) In another embodiment, the active ingredient is mixed with at least one release
rate controlling polymer and a least one organic acid thereby forming 2 blend. The blend can be
further compressed for a time and under conditions to form a tablet. In some embodiments, the
tablet is further coated, e.g., with film. In a preferred embodiment, the blend is a dry blend.
[0084] In some embodiments, the formulations are prepared by roller compaction. For
example, tablets can be prepared by granulation followed by milling. In some embodiments, the
active ingredient, filler (e.g., microcrystalline cellulose) and polymer (e.g.,
hydroxypropyimethylcellulose) are granulated and then milled. The milled granules are then mixed
with additional excipients, such as, for example, citric acid and magnesium stearate.
]0085] Also included in accordance with the present invention are any of the numerous
technologies that exist for attaining sustsined release oral formulations including those described
above, as well as micro and macroencapsulation, fibers, matrices both polymeric (high density and
low density) and non-polymeric, foams, liposomes, micelles, gels, physically dispersed drug in
polymeric, porous, slightly porous or non-porous matrices, adsorption onto ion exchange resins,
mixing with or adsorption onto chemically or biologically degradable matrices and the like. The
active compound can be formulated in such a way that the drug achieves a single maximal
concentration or can be formulated so that the drug is pulsed in two or more peaks. Oral delivery
can be via way of liquid or solid dosage form. Liquid dosage forms include syrups, suspensions,
emulsions, elixirs and the like. The liquid carrier can include an organic or aqueous base and can
be further modified with suitable pharmaceutical additives such as solubilizers, emulsifiers,
buffers, preservatives, sweeteners, flavoring agents, suspending agents, thickening agents,
colorsviscosity regulators, stabilizers or osmoregulators, or combinations thereof. The aqueous
carrier can also contain, for example, polymeric substances or oils.
[0086] The present invention also provides immediate release dosage forms. Immediate
release dosage forms of the present invention can comprise the active ingredient, for example, 4-
cyano-N-{(2R)-2-{4-(2,3-dihydro-benzo[ 1 ,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide, pharmaceutically acceptable salts thereof, structurally related compounds, or
metabolites. As in the sustained release formulations, in some embodiments, the active

ingredient is micronized. Preferably the immediate release formulations will be substantially
free of base.
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[0087] In a preferred embodiment, the immediate release formulation comprises the

active ingredient, at least one filler and at least one lubricant. The formulations of the invention
additionally can include any of a variety of materials that confer beneficial properties to the
formulation. Such materials include, for example, solubility modifiers such as surfactants such
as, for example, sodium lauryl sulfate, acidic compounds, fillers, lubricants, antioxidants, pH
modifiers, chelating agents, disintegrants, binders, stabilizers, excipients including water soluble
excipients such as sugars, and water dispersing excipients such as microcrystalline cellulose,
colloidal silicone dioxide, silicified microcrystalline cellulose and starch. The range of lubricant is
typically from about, for example, 0.2% to about 5% by weight. In one embodiment of the present
invention, the amount of lubricant in a 150 mg dosage form is from about 0.5 to about 1 mg. The
range of filler can be, for example, from about 70% to about 99%, by weight. In one embodiment of
the present invention, the amount of filler in a 150 mg dosage form is from about 80 to about 149
mg.

[0088] The immediate release dosage forms of the present invention can contain the
active compound in any convenient percentage and part in relation to the other ingredients.
Typically, the formulation comprises active ingredient in percentage of from about 0.05% to
about 10%.

[0089] For example, in one embodiment, immediate release formulations comprise about
297 parts of filler, and about 1.5 parts of lubricant per part of active ingredient, e.g., 4-cyano-N-
{(2R)-2-[4-(2,3-dihydro-benzo[ 1 ,4]dioxin-Syl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-
benzamide or pharmaceutically acceptable salt thereof

[0090] In another embodiment, immediate release formulations comprise about 29 parts
of filler, and about 0.15 parts of lubricant per part of active ingredient, e.g., 4-cyano-N-{(2R)-2-
[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl} -N-pyridin-2-yl-benzamide or
pharmaceutically acceptable salt thereof

[0091] In another embodiment, immediate release formulations comprise about 148 parts
of filler, and about 0.75 parts of lubricant per part of active ingredient, e.g., 4-cyano-N-{(2R)-2-
[4-(2,3-dihydro-benzo[ 1,4]dioxin-Syl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or
pharmaceutically acceptable salt thereof.

[0092) In another embodiment, immediate release formulations comprise about 58 parts
of filler, and about 0.3 parts of lubricant per part of active ingredient, e.g., 4-cyano-N-{(2R)-2-
[4-(2,3-dihydro-benzo[ 1,4]dioxin-5y1)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or
pharmaceutically acceptable salt thereof.
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[0093] The immediate release formulations contemplated by the present invention can be
in any form suitable for administration to a mammal and are not limited to the examples
presented herein.
[0094] The present invention provides methods and/or processes for preparing immediate
release formulations comprising 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5yl)-
piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide, pharmaceutically acceptable salts thereof,
and/or metabolites thereof. In one embodiment, a composition comprising
the active ingredient with at least one filler and at least one lubricant is compressed for a time
and under conditions effective to form a tablet thereof. In some embodiments, the tablet is
further coated, e.g., with film.
[0095) In some embodiments, the active ingredient is mixed with at least filler and a least
one lubricant thereby forming a blend. The blend can be further compressed for a time and
under conditions to form a tablet. In some embodiments, the tablet is firther coated, e.g., with
film.

[0096] In some embodiments, the formulations are prepared by roller compaction.

[0097] The immediate release dosage forms like the sustained release dosage forms can
be, for example, in the form of coated pellets, spheres, capsules, powder, or tablets

[0098] Thus, in sccordance with the present invention there are provided sustained release

and immediate release dosage forms, including oral and non-oral sustained release dosage
formulations. Accordingly, the present invention includes each of the numerous technologies that
exist for immediate release non-oral dosage formulations. Delivery of active compound in
accordance with the present invention can be via mucosal, vaginal, rectal, ocular, transdermat,
intrauterine, routes and the like.
[0099] The present invention therefore provides, inter alia, dosage forms for 4-cyano-N-
{(2R)-2-[4(2,3-dihydro-benzo[ 1 ,4]dioxin-5yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-
benzamide, pharmaceutically acceptable salts thereof, structurally related compounds, and/or
metabolites, methods for immediate delivery of 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-Syl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide, pharmaceutically
acceptable salts thereof, structurally related compounds, and/or metabolites, and methods for
sustained delivery of 4-cyano-N- {(2R)-2-[4—(2.3-dihydro—benzo[i ,A]dioxin-5yl)-piperazin-1-yl]-
propyl}-N-pyridin-2-yl-benzamide, pharmaceutically acceptable salts thereof, structurally related
compounds, and/or metabolites over an extended period of time. In some embodiments,
administration of the dosage form will be once every 24 hours, once every 12 hours, or once
every 6 hours.
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[0100) In some embodiments, the active ingredient is released at a uniform release rate.
By “uniform release rate” is meant an average hourly release rate from the core that varies
positively or negatively by no more than about 30% and preferably no more than about 25% and
most preferably no more than 10% from cither the preceding or the subsequent average hourly
release rate.

[0101} In some embodiment, the active ingredient is released in a prolonged period of
time. By “prolonged period of time” is meant a continuous period of time of at least about 4
hours, preferably 6-8 hours or more and, more preferably, 10 hours, 15 hours or more. For
example, in some embodiments, the sustained release dosages forms described herein begin
releasing therapeutic agent at a uniform release rate within about 1 to about 6 hours, or about 2 1o
about 6 hours following administration and the uniform rate of release, s defined above,
continues for a prolonged period of time from about 25% to until at least about 75% and
preferably at least about 85% of the drug is released from the dosage forrn. Release of
therapeutic agent continues thereafter for several more hours although the rate of release is
generally slowed somewhat from the uniform release rate.
{0102] In some embodiments, the dosage form is formulated to release the active
ingredient at a rate that is effective to achieve 2 maximal plasma concentration at about 1 to
about 12 hours following administration. In some embodiments, the dosage form will be
formulated to release the active ingredient at a rate that is effective to achieve a maximal plasma
concentration at about 1 to about 4 hours following administration. In some embodiments, the
dosage form will be formulated to release the active ingredient at a rate that is effective to
achieve a plasma concentration this is about 50% of the maximal plasma concentration at about
15 hours following administration, preferably at about 1 to about 10 hours following
administration.
[0103] In other embodiments, dosage form is formulated to release the active ingredient
at a rate that is effective to achieve a maximal plasma concentration at about 6 or about 12 hours
following administration.
[0104} The “plasma drug concentration” or “plasma concentration™ refers to the
concentration of drug in the blood plasma of a subject, generally expressed as mass per unit
volume, typically nanograms per milliliter. The plasma drug concentration at any time following
drug administration is referenced 25 Cime, a8 in Con, o1 Ca4p,.
[0105) Persons of skill in the art appreciate that plasma drug concentrations obtained in
individual subjects will vary due to interpatient variability in the many parameters affecting drug
absorption, distribution, metabolism and excretion. For this reason, unless otherwise indicated,
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mean values obtained f-rom groups of subjects are used herein for purposes of comparing plasma
drug concentration data and for analyzing relationships between in vitro dosage form dissolution
rates and in vivo plasma drug concentrations.
[0106] The dosage formulations described herein facilitate the immediate or sustained
release of active compounds in a mammal through many routes, including oral administration. In
some preferred embodiments, the formulations include the compound 4-cyano-N-{(2R)-2-[4-(2,3-
dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yl}-propyl} -N-pyridin-2-yl-benzamide, preferably the
hydrochloride salt thereof.

Example 1: Identification of metabolites of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4}dioxin-Syl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide
[0107] Four metabolites referred to as M8, M11, M12, anxi M13 were isolated by solvent
(ethyl acetate containing 10% methano) extraction followed by semi-preparative HPLC. The
semi-preparative HPLC separation was conducted on a xTerra C18 column (7.8 x 300 mm, 10
pm), and a gradient of acetonitrile/water containing 10 mM ammonium acetate (pH=4.5) was
uscd as the mobile phase.
[0108] The structures of the metabolites were determined based on NMR and mass
spectra data. For NMR, all samples were dissolved in CD;CN. For sample M11, about 10%
D0 was added to increase solubility. Proton and COSY data were acquired on all samples. For
the samples containing M11 and M12, HSQC and HMBC date were also acquired to determine
the structures.
[0109] M11, M12 and M13 metabolites were formed through hydroxylation at the
dihydrobenzo-[1, 4]dioxin-piperazine moiety. The NMR studies were conducted to determine the
locations of the hydroxylation in these metabolites and to confirm the structure of M8.
{0110} M11: 1D proton spectrum of M11 showed two aromatic protons of the 2,3-
dihydro-benzo[1,4] dixon moiety instead of 3 as in the parent compound, indicating the
hydroxylation occurred on the benzene ring. The two proton signals are doublets suggesting the
hydroxylation occurred either on Cg or Cg positions. To distinguish the two regio isomers, a 1D
NOE experiment was carried out, since relatively strong NOE correlations between the benzene
proton Hy and the piperazine protons are expected for Cg hydroxylation, but not for Cg
hydroxylation. Such NOE correlations were indeed observed in the 1D NOE experiment.

-29.



e

S— rerobiibidhe B
Therefore the structure of M11 is as shown below where the hydroxyl group is on Cy of the 2,3-
dihydro-benzo[1,4] dixon moiety.

~ Q}\"\@
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[0111] M12: 1D proton spectrum of M12 was more complicated than expected for the
metabolite. A careful analysis of the spectrum however, suggested the sample contained
isomers. Comparison of the proton spectrum of the M12 metabolite with that of the parent
compound indicated that the aromatic moieties and the piperazin moiety are intact in M12. The
protons of the 1,4-dioxin ring however, are quite different. Three methine signals are observed at
5.5, 5.15 sand 5.1 ppm. These methine protons integrated into one equivalent proton for the
sample. The HSQC data showed that the carbon shifts of these methine groups are between 80
to 88 ppm, suggesting the hydroxylation on one of the dioxin methylenes. COSY spectrum
showed that the down-filed methine proton correlates to the methylene protons of the dioxane
ring, confirming the hydroxylation on the dioxane ring. The fact that more than two sets of
signals were observed indicates chiral isomers existed in the sample. Whether the chiral isomers
were generated by the enzymes or through racemization in the sample purification steps is not
clear. Based on the NMR results the structure of M12 is as shown below:
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[0112] M13: Comparison of the proton spectrum of M13 with that of M12 suggests
M12 and M13 are very similar. All aromatic protons observed in the parent compound were
observed in M13 suggesting that the aromatic mojeties are intact in the metabolite. It appeared
that in M13, the hydroxylation also occurred on the dioxin ring. Similar to M12, M13 contained
isomers as indicated by four methine protons observed at 5.5, 5.19, 5.10 and 4.86 ppm. It was
noted that over time the intensity of these four methine signals changed, suggesting the ratio of
the isomers have changed. Similar changes were observed in M12. Combined with the results
from M12 analysis, it appeared that the observed NMR spectra of M12 and M13 might not
represent the original components. The NMR analysis indicated that M12 and M13 were
produced by hydroxylation on the dioxane ring, corresponding to 2 and 3 positions, respectively.
M12 and M13 can rearrange, and both can be racemized.

[0113] MS8: Proton and COSY spectra of M8 were acquired for this sample. The data
are consistent with the proposed structure for M8 based on MS/MS analysis performed by DSM.
The pyridine moiety, the piperazin moiety and the cyano-propyl benzamide moieties are all

intact. Compared with the parent compound, the only group missing is the 2,3-dihydro-
benzo[1,4])dioxin moiety.
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Example 2 ; Identification of compounds structurally related to 4-cyano-N-{(2R)-2-[4-(2,3-
dibydro-benzo|1,4]dioxin-5yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide

[0114] Structurally related compounds represented by Formulas 2-9 were identified. The
structurally related compounds were isolated from a preparation comprising 4-cyano-N- {(2R)-2-
[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl} -N-pyridin-2-yl-benzamide by
preparative chromatography in the amounts of about 1 mg with the purity of about 90%. The
structures were established by nuclear magnetic resonance spectroscopy, electrospray ioniozation
mass spectrometry and determination of the number of exchangeable protons.

[0115] A preparation comprising 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-
Syl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide hydrochloride salt was further processed
as follows. The starting material was converted to base by treatment with aqueous sodium
hydroxide and ethy! acetate. The resulting ethyl acetate solution was dried azeotropically,
diluted with heptane to give a 3:1 ethy] acetate heptane mixture and treated with silica gel. The
resulting mixture was filtered and concentrated repeatedly to remove heptane. The basc was
treated in ethyl acetate solution with 1.0 equivalent of hydrogen chloride in ethyl acetate. The
product was dissolved in hot denatured ethanol. The mixture was filtered and concentrated. The
product was crystallized by cooling and isolated by filtration. The final wet cake was dried.

This process reduced the levels of dimeric impurities of 4-cyano-N-{(2R)-2-{4-(2,3-dihydro-
benzo[ 1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide.
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Example 3: Representative sustained release formulations of the present invention.

Ingredient

Function of
Ingredient

Amount per Tablet (mg)

Fast

|  Medium

Slow

Active Core:

4-cyano-N- {(2R)-
2-[4-(2,3-dihydro-
benzo[1,4]dioxin-
Syl)-piperazin-1-
yl)-propyl}-N-
pyridin-2-yl-
benzamide
hydrochloride®

Active

5.0

5.0

5.0

Silicified
microcrystalline
cellulose

(ProSolv® HD 90)

Filler

169.0

94.0

88.75

HPMC
(Methocel”™
K4M Premium
CR)

Polymer

500

125.0

37.5

HPMC
(Methoce!™
K100M Premim
CR)

Polymer

112.75

Mg Stearate NF

Lubricant

1.0

1.0

1.0

Citric Acid,
Anhydrous

To improve
release
Rate in intestine

25.0

25.0

5.0

Weight of Core
(mg)

250

250

250

Film Coating:

Opadry White
(YS-1-
18202A)

White Film

7.5

1.5

1.5

Opadry Clear
(YS-1-
19025A)

Clear Film

1.25

1.25

1.25

Total Tablet Wt.
(mg)

258.75

258.75

258.75

a: The amount of active ingredient may need to be adjusted according to its release potency.
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Example 4: Representative sustained release formulations of the present invention.

Ingredient Function of Amount per Tablet (mg)
Ingredient
4-cyano-N-{(2R)- Active 5.0 2.0
2-[4-(2,3-dihydro-
benzo[1,4]dioxin-
5yl)-piperazin-1-
yl}-propyl}-N-
pyridin-2-yl-
benzamide
hydrochloride®
Microcrystalline Filler 46.5 52.5
cellulose
(Avicel® PH112)
Fast-Flow Lactose Filler 100.00 100.00
HPMC Polymer 55.00 55.00

(Methocel™
K4M Premium
CR)

HPMC Polymer 37.50 37.50
(Methocel™
K100LV Premim
CRLH)

Mg Stearate NF Lubricant 1.0 1.0
Citric Acid, To improve 5.00 200
Anhydrous release

Rate in intestine
Weight of Core 250 250
_(mg)
Opadry White White Film 7.5 75
(YS-1-
18202A)

Opadry Clear Clear Film 1.25 1.25

(YS-1- :
19025A)
Total Tablet Wt. 258.75 258.75

(mg)

a: The amount of active ingredient may need to be adjusted according to its release potency.
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Example 5: Representative immediate release formulations of the present invention.

0.5 mg Tablets
Claim % Input
Ingredient {mg) Wt/Wt (mg/tablet)
Active ingred. micronized *® 0.5 0.33 0.50
Lactose Monohydrate, NF°® 79.17 118.75
Microcrystalline cellulose, NF 20.00 30.00
Magnesium stearate, NF .50 0.75
Total 100.0 150.00

The active ingredient is 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1 4}dioxin-5yl)-piperazin- 1-yl]-propyl}-N-

pyridin-2-yl-benzamide hydrochloride

a: The active moiety portion {free base) is theoretically 93% of 4-cyano-N-{(2R)-2-[4(2,3-dihydro-
benzof |,4]dioxin-5yl)-piperazin-1-yl}-propyl} -N-pyridin-2-yl-benzamide hydrochloride drug substance.
Actual amounts added are based on the potency of the hydrochloride drug substance. Inputs listed in the
table above are based on the weight of the active ingredient.

b: If the hydrochloride drug substance is not at 100% potency, adjustment to the drug substance input
must be made with comesponding adjustment to the lactose monohydrate input.

[ Includes an excess quantity. Theoretical quantity is 0.075 Kg.

1.0 mg Tablets,
Claim Y% Input

Inpredient (mg) Wt/Wt (mg/tablef)
Active ingred. micronized *® 1.0 0.67 1.0
Lactose Monohydrate, NF° 78.83 11825
Microcrystalline cellulose, NF 20.00 30.00
Magnesium stearate, NF 0.50 0.75

Total 100.0 150.00

‘The active ingredient is 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo1,4)dioxin-5yl)-piperazin- 1-yl]-propyl} -N-

pyridin-2-yl-benzamide hydrochloride

a The active moiety portion (free base) is theoretically 93% of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzof 1,4)dioxin-Syl)-piperszin-1-yl]-propyl}-N-pyridin-2-yl-benzamide hydrochloride drug substance.
Actual amounts added are based on the potency of the hydrochloride drug substance. Inputs listed in the
mble above are based on the weight of the active ingredient.

b: If the hydrochloride drug substance is not at 100% potency, adjustment to the drug substance input
must be made with carresponding adjustment to the lactose monohydrate input.

c Includes an excess quantity. Theoretical quantity is 0.075 Kg
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2.5 mg Tablets
Claim % Input
Ingredient (mg) W/Wt _(mgp/tablet)
Active ingred. micronized * 2.5 1.67 2.50
Lactose Monohydrate, NF® 77.83 116.75
Microcrystalline cellulose, NF 20.00 30.00
Magnesium stearate, NF .50 0.75
Total 100.0 150.00

The active ingredient is 4-cynno-N- {(2R)-2-{4(2,3-dihydro-benzo[ 1,4)dioxin-Syl)-piperazin-1-yl]-propyl}-N-

pyridin-2-yl-benzamide hydrochloride

a ‘The active moiety portion (free base) is theoretically 93% of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide hydrochloride drug substance.
Actual amounts added are based on the potency of the hydrochloride drug substance. Inputs listed in the
table above are based on the weight of the active ingredient.

b: If the hydrochloride drug substance is not at 100% potency, adjustment to the drug substance input
must be made with corresponding adjustment to the Iactose monohydrate input.

c: Includes an excess quantity. Theoretical quantity is 0.075 Kg
5.0 mg Tablets
Claim Y% Input

Ingredient (mg) Wit/Wt (mg/tablet)
Active ingred. micronized *° 5.0 3.33 5.0
Lactose Monohydrate, NF° 76.17 114.25
Microcrystalline cellulose, NF 20.00 30.00
Magnesium stearate, NF 50 0.75

Total 100.0 150.00

The active ingredient is 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4)}dioxin-5yl)-piperazin- 1 -yl]-propyl}-N-

pyridin-2-yl-benzamide hydrochloride

a: The active moiety portion (free base) is theoretically 93% of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5yl)-piperazin-1-yl])-propyl}-N-pyridin-2-yl-benzamide hydrochloride drug substance.
Actual amounts added arc based on the potency of the hydrochloride drug substance. Inputs listed in the
tabie above are based on the weight of the active ingredient.

b: If the hydrochloride drug substance is not at 100% potency, adjustment to the drug substance input
must be made with corresponding adjustment to the lactose monohydrate input.
c: Includes an excess quantity. Theoretical quantity is 0.075Kg
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Example 6: Representative manufacturing directions for representative immediate release
tablets .

1.Dispense the lactose monohydrate and microcrystalline cellulose into suitable
containers.

2. Dispense the 4-cyano-N- {(2R)-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-
propyl}-N-pyridin-2-yl-benzamide hydrochloride into a sujtably sized tumbler mixing bowl.
Add a small portion of the dispensed lactose monohydrate and mix into a tumbling mixer.

3. Pass the pre-blend from step 2, followed by the microcrystalline cellulose, through a
500 um screen into a suitably sized tumbler mixer bowl. Mix

4. Transfer the pre-blend from step 3 into a suitably sized tumbler mixer bowl. Pass the
remaining lactose monohydrate through a 500 pm screen into the mixing bowl. Mix.

5. Weigh the blend and calculate the amount of magnesium stearate required for the
batch. Dispense the magnesium stearate into a suitable container, and mix with a portion of the
blend from step 4.

6. Pass this pre-mix through a 500 um screen and into the remaining blend in the mixing
bowl. Mix the final blend.

7. Compress the blend from step 6 using a suitable compression machine fitted with
appropriate tooling, to produce tablets with the required weight and hardness.

8. De-dust, weight check and visually inspect the finished tablets.
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What is Claimed:
CLAIMS:

1. A compound that is 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt
thereof in the form of particles having a mean diameter of no more than sbout 20

microns.

2, The compound of claim 1 in the form of particles having a mean diameter of about
0.75 to about 10 microns.

3 The compound of claim 1 in the form of particles having a mean diameter of about 2
to about 8 microns.

4. A composition comprising 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-
yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide that is substantially free of dimers
of 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzof 1,4]dioxin-5-y1)-piperazin-1-yl}-propyl } -N-
pyridin-2-yl-benzamide.

5. The composition of claim 4 comprising less than about 0.1 weight percent each of
dimers of 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[ 1 ,4]dioxin-5yl)-piperazin-1-yl}-
propyl}-N-pyridin-2-y)-benzamide.

6. The composition of any one of claims 4 or 5 wherein said dimers are selected from

the group consisting of Formula 7 and Formula 8:

Formula 7
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Formula 8
wherein R, is -CH3, ~-CH(CH3);, -CH2CH2CH;, CH2CH,CH,CH;3 or -CHCH2CH2CH;CH,.

7. A composition comprising {(2R)-2-[4«(2,3-dihydro-benzof 1,4]dioxin-5-yl)-piperazin-
1-yi]-propyl}-N-pyridin-2-yl-amine or a pharmaceutically acceptable salt thereof.

8. The composition of claim 7 further comprising 4-cyano-N-{(2R)-2-[4«(2,3-dihydro-
benzof 1,4]dioxin-5-yl)-piperazin-1-yl}-propyl} -N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof.

9. A composition comprising 4-cyano-N-{(2S)-2-{4-(2,3-dihydro-benzo[1,4]dioxin-5-
yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable
salt thereof. '

10.  The composition of claim 9 further comprising 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-
benzo( 1,4]dioxin-5-yl)-piperazin-1-yl]-propyl} -N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof.

11. A composition comprising:
4-cyano-N-{(2R)-2-[4(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin- 1-yl]}-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof;
{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin- 1-yl]-propyl}-N-pyridin-2-yl-
amine or a pharmaceutically acceptable salt thereof;, and
4-cyano-N-{(28)-2-[4«(2,3-dihydro-benzo[ 1 4}dioxin-5-yl)-piperazin-1-y1]-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

12.  The composition of claim 11 comprising:
4-cyano-N-{(2R)-2-{4-(2,3-dihydro-benzo{1,4]dioxin-5-yl)-piperazin-1-yl}-propyl}-N-
pyridin-2-yl-benzamide hydrochloride salt;
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{(2R)-2-[42,3-dihydro-benzo[1,4)dioxin-5-yl)-piperazin-1-yl}-propyl} -N-pyridin-2-yl-
amine; and
4-cyano-N-{(2S)-2-[4-(2,3-dihydro-benzo[ 1 4]dioxin-5-yI)-piperazin-1-yl}-propyl}-N-
pyridin-2-yl-benzamide hydrochloride salt.

13,  The composition of claim 11 comprising:

about 0.1 weight percent of said {(2K)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazin-1-yli]-propyl}-N-pyridin-2-yl-amine;

about 0.1 weight percent of said 4-cyano-N- {(2S)-2-[4-(2,3-dihydro-benzo{1,4])dioxin-5-
yl)-piperazin- 1-yl]-propyl}-N-pyridin-2-yl-benzamide hydrochloride salt; and

a remainder of said 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yI)-
piperazin- 1-yl}-propyl}-N-pyridin-2-yl-benzamide hydrochloride salt.

14.  The composition of anyone of claims 11 to 13 further comprising at least one release
rate controlling polymer and at icast one organic acid.

15. A dosage form comprising 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-
yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable
salt thereof, wherein said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yI)-
piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt
thereof is released at rate that is effective to achieve a maximal plasma concentration at
about 1 to about 12 hours following administration.

16.  The dosage form of claim 15 wherein said 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-
benzo[ 1,4]dioxin-5-yI)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof is released at rate that is effective to achieve a
plasma concentration that is about 50% of said maximal plasma concentration at about 1
to about 10 hours following administration.

17. A dosage form comprising 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-
yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable
salt thereof, wherein said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt
thereof is released at rate that is effective to achieve a plasma concentration that is about
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50% of a maximal plasma concentration at about 1 to about 10 hours following
administration,

18.  The dosage form of claim 17 wherein said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof is released at rate that is effective to achieve a
maximal plasma concentration at about 1 to about 12 hours following administration.

19. A dosage form comprising:
4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl}-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof;,
at least one release rate controlling polymer; and
at least one organic acid.

20. The dosage form of claim 19 that is substantially free of dimers of 4-cyano-N-{(ZR)-
2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5-y!)-piperazin-1-ylj-propyl} -N-pyridin-2-yl-
benzamide.

21.  The dosage form of claim 20 comprising less than about 0.1 weight percent each of
dimers of 4-cyano-N- {(2R)-2-[4~(2,3-dihydro-benzo[1,4)dioxin-Syl)-piperazin-1-yl}-
propyl}-N-pyridin-2-yl-benzamide.

22.  The dosage form of anyone of claims 20 or 21 wherein said dimers are selected from
the group consisting of Formula 7 and Formula 8:

Formula 7
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Formula 8

wherein R, is -CH3, -CH(CHs);, -CH2CH;CH;, CH2CH,CH,CH,; or -CH;CH,CH,CH,CH,.

23.  The dosage form of claim 19 wherein said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or
pharmaceutically acceptable salt thereof,, said at least one release rate controlling
polymer, and said at least one organic acid are in admixture with one another.

24.  The dosage form of any one of claims 19 to 23 that comprises about 2 to about 46
parts of said release rate controlling polymer and about 0.4 to about 10 parts of said
organic acid per part of said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt

thereof.

25. The dosage form of any one of claims 19 to 23 that comprises about 10 parts of said
release rate controlling polymer and about 5 parts of said organic acid per part of said 4-
cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-y1]-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

26.  The dosage form of any one of claims 19 to 23 that comprises about 25 parts of said
release rate controlling polymer and about 5 parts of said organic acid per part of said 4-
cyano-N- {(2R)-2-{4-(2,3-dihydro-benzo{ 1,4]dioxin-5-yl)-piperazin-1-yl}-propyl } -N-
pyridin-2-yl-benzamide or & pharmaceutically acceptable salt thereof.

27.  The dosage form of any one of claims 19 to 23 that comprises about 30 parts of said
release rate controlling polymer and about 1 part of said organic acid per part of said 4-
cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo{ 1,4]dioxin-5-yl)-piperazin-1-yi]-propyl}-N-
pyridin-2-yl-benzamide or 2 pharmaceutically acceptable salt thereof.

28.  The dosage form of any one of claims 19 to 23 that comprises about 18 parts of said
release rate controlling polymer and about 1 part of said organic acid per part of said 4-
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cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl}-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceuticaily acceptable salt thereof.

29.  The dosage form of any one of claims 19 to 23 that comprises about 46 parts of said
release rate controlling potymer and about 1 part of said organic acid per part of said 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1 ,4]dioxin-5-yl)-piperazin-1-yl}-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptabie salt thereof.

30. The dosage form of any one of claims 19 to 23 that comprises about 5 mg of said 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1 ,4]dioxin-5-y1)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

31. The dosage form of any one of claims 19 to 23 that comprises about 2 mg of said 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1 ,4]dioxin-5-y!)-piperazin-1-yl}-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

32. The dosage form of claim 30 that comprises about 50 to about 150 mg of said at 1cast
one release rate controlling polymer and about 5 to about 50 mg of said at least one
organic acid.

33. The dosage form of claim 31 that comprises about 50 to about 150 mg of said at least
one release rate controlling polymer and about 2 to about 50 mg of said at least one
organic acid.

34.  The dosage form of any one of claims 19 to 33 wherein said 4-cyano-N- {(2R)-2-[4-
(2,3-dihydro-benzo] 1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide
or a pharmaceutically acceptable salt thereof is micronized .

35. The dosage form of any one of claims 19 to 34 wherein said 4-cyano-N- {(2R)-2-[4-
(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide
or a pharmaceutically acceptable salt thereof is in the form of particles having a mean
diameter of no more than about 20 microns.
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36. The dosage form of any one of claims 19 to 35 wherein said 4-cyano-N- {(2R)-2-[4-
(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide
or a pharmacentically acceptable salt thereof is in the form of particles having a mean
diameter of about 0.75 to about 10 microns.

37.  The dosage form of any one of claims 19 1o 37 wherein said 4-cyano-N-{(2R)-2-[4-
(2,3-dihydro-benzol 1,4]dioxin-5-yl)-piperazin-1-yl}-propyl} -N-pyridin-2-yl-benzamide
or a pharmaceutically acceptable salt thereof is in the form of particles having a mean
diameter of about 2 to about 8 microns.

38. The dosage form of any one of claims 19 to 37 wherein said 4-cyano-N- {(2R)-2-[4-
(2,3-dihydro-benzo[ 1,4]dioxin-5-yI)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide
is present in the form of its hydrochloride salt.

39. The dosage form of any one of claims 19 to 38 that is substantially free of base.

40, The dosage form of any one of claims 19 to 39 wherein said organic acid is citric

acid.

41. The dosage form of any one of claims 19 to 40 wherein said at least one release rate
controlling polymer is a methylcellulose.

42. The dosage form of any one of claims 19 to 40 wherein said at least one release rate
controlling polymer is a hydroxypropyl methylcellulose or hydroxypropyl

methylcellulose phthalate.

43. The dosage form of claim 42 wherein said at least one release rate controlling
polymer is a hydroxypropyl methylcellulose.

44, The dosage form of any one of claims 19 to 43 further comprising at least one filler.

45. The dosage form of claim 44 wherein said at least one filler is microcrystalline

cellulose
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46. The dosage form of any one of claims 19 to 45 further comprising at least one
lubricant.

47.  The dosage form of claim 46 wherein said at least one Iubricant is magnesium
stearate.

48.  The dosage form of claim 19 that comprises about 5 mg of said 4-cyano-N- {(2R)-2-
[4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide or a pharmaceutically acceptable salt thereof: about 50 mg of said release rate
polymer, about 25 mg of said citric acid, and further comprises about 169 mg of filler,
and about 1 mg of lubricant.

49. The dosage form of claim 19 that comprises about 5 mg of said 4-cyano-N- {(2R)-2-
[4-(2,3-dihydro-benzo{1,4]dioxin-5-yl)-piperazin-1-yl]-propyl} -N-pyridin-2-yl-
benzamide or a pharmaceutically acceptable salt thereof; about 125 mg of said release
rate polymer, about 25 mg of said citric acid, and further comprises about 94 mg of filler,
and about 1 mg of lubricant.

50.  The dosage form of claim 19 that compriges about 5 mg of said 4-cyano-N-{(2R)-2-
[4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide or a pharmaceutically acceptable salt thereof; about 150 mg of said release
rate polymer, about 5 mg of said citric acid, and further comprises about 89 mg of filler,
and about I mg of lubricant.

51.  The dosage form of claim 19 that comprises about 5 mg of said 4-cyano-N-{(2R)-2-
[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide or a pharmaceutically acceptable salt thereof;, about 92 mg of said release rate

polymer, about 5 mg of said citric acid, and further comprises about 146 mg of filler, and
about 1 mg of lubricant.

52, The dosage form of claim 19 that comprises about 2 mg of said 4-cyano-N- {(2R)-2-
[4-(2,3-dihydro-benzo[1,4]dioxin-S-yl)-piperazin- 1-yl]-propyl}-N-pyridin-2-y}-
benzamide or a pharmaceutically acceptable salt thereof; about 92 mg of said release rate

-45.-



Dee: 60'

WO 2005/092307 PCT/US 142

polymer, about 2 mg of said citric acid, and further comprises about 152 mg of filler, and
about 1 mg of lubricant.

53.  The dosage form of any one of claims 19 to 52 that is in the form of a tablet.

54.  The dosage form of any one of claims 19 to 53 that is in the form of a film-coated
tablet.

55.  The dosage form of ciaim 19 wherein said compound is released at rate that is
effective to achieve a maximal plasma concentration at about 1 to about 12 hours
following administration.

56. The dosage form of claim 19 wherein said compound is released at rate that is
effective to achieve a plasma concentration that is about 50% of 2 maximal plasma
concentration at about 1 to about 10 hours following administration.

57. A process comprising administering a dosage form according to any one of claims 19
to 56 to a mammal.

58.  The process of claim 57 wherein said dosage form is administered to said mammal
approximately once every 24 hours.

59.  The process of claim 57 wherein said dosage form is administered to said mammal
approximately twice every 24 hours.

60. A composition comprising:
4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof’
at least one release rate controlling polymer; and

at least one organic acid.
61.  The composition of claim 60 that is substantially free of base.

62.  The composition of claim 60 or claim 61 that is in the form of a dry blend.
-46 -
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63. A process comprising providing a composition according to any one of claims 60 to
62 and compressing said composition for a time and under conditions effective for form a
tablet thereof.

64. The process of claim 63 further comprising applying coating to the tablet.
65.  The product of the process of claim 63 or claim 64.

66. A process comprising mixing 4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-
5-yl)-piperazin-1-yli]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable
salt thereof; at least one release rate controiling polymer; and at least one organic acid,
thereby forming a mixture blend thereof.

67.  The process of claim 66 further comprising compressing said blend for a time and
under conditions effective to form a tablet thereof.

68.  The process of claim 67 further comprising film coating said tablet.

69. A dosage form comprising:

4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4)dioxin-5-yl)-piperazin-1-yi]-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof;

at least one filler; and

at least one lubricant.

70.  The dosage form of claim 69 wherein said 4-cyano-N-{(2R)-2-{4-(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin-1-yl}-propyl} -N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof is micronized.

71.  The dosage form of claim 69 wherein said 4-cyano-N- {(2R)-2-[4+(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof is in the form of particles having a mean
diameter of no more than about 10 microns.
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72.  The dosage form of claim 69 wherein said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof is in the form of particles having a mean
diameter of about 20 microns.

73.  The dosage form of claim 69 wherein said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof is in the form of particles having a mean
diameter of about 0.75 to about 10 microns.

74.  The dosage form of any one of claims 69 to 73 wherein said 4-cyano-N- {(2R)-2-[4-
(2,3dihydro-benzo[1,4]dioxin-5-yl}-piperazin- 1-yl]-propyl} -N-pyridin-2-yl-benzamide
is present in the form of its hydrochloride salt.

75.  The dosage form of any one of claims 69 to 74 that is substantially free of base.

76.  The dosage form of any one of claims 69 to 75 wherein said at least one filler is a
blend of microcrystalline cellulose and lactose.

71.  The dosage form of claims 69 to 76 wherein said at least one lubricant is magnesium

stearate,

78.  The dosage form of any one of claims 69 to 77 wherein said 4-cyano-N-{(2R)-2-[4-
(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide
or a pharmaceutically acceptable salt thereof, said at least one filler, and said at least one

lubricant are in admixture with one another.

79.  The dosage form of any one of claims 69 to 78 that comprises about 15 to about 300
parts of said filler and about 0.1 to about 3 parts of said lubricant per part of said 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4])dioxin-5-yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

80. The dosage form of any one of claims 69 to 78 that comprises about 297 parts of said
filler and about 1.5 parts of said lubricant per part of said 3-cyano-N-{(2R)-2-[4-(2,3-
-48 -
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dihydro-benzof 1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-y}-benzamide or a
pharmaceutically acceptable salt thereof.

81.  The dosage form of any one of claims 69 to 78 that comprises about 29 parts of said
filler and about 0.15 parts of said lubricant per part of said 4-cyano-N-{(2R)-2-[4-(2,3-
dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof.

82.  The dosage form of any one of claims 69 to 78 that comprises about 148 parts of said
filler and about 0.75 parts of said lubricant per part of said 4-cyano-N-{(2R)-2-[4-(2,3-
dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl} -N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof.

83.  The dosage form of any one of claims 69 to 78 that comprises about 58 parts of said
filler and about 0.3 parts of said Jubricant per part of said 4-cyano-N-{(2R)-2-[4-(2,3-
dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin-1-yl]}-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof.

84. The dosage form of any one of claims 69 to 78 that comprises about 0.1 to about 2.5
mg of said 4-cyano-N- {(2R)-2-{4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-
propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

85. The dosage form of claim 84 that comprises about 80 to about 150 mg of said at least
one filler.

86. The dosage form of claim 84 or 85 that comprises about 0.75 mg of said at least one
lubricant.

87.  The dosage form of any one of claims 69 to 78 that comprises about 0.1 mg of said 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4 ]dioxin-5-yl)-piperazin-1-yl}-propyl} -N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof; about 149 mg of
said at least one filler, and about 0.75 mg of said at least one lubricant,
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88.  The dosage form of any one of claims 69 to 78 that comprises about 0.5 mg of said 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yI)-piperazin-1-yl]-propyl} -N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof; about 148 mg of
said at least one filler, and about 0.75 mg of said at least one lubricant.

89. The dosage form of any one of claims 69 to 78 that comprises about 1.0 mg of said 4- -
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1 ,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof; about 148 mg of
said at least one filler, and about 0.75 mg of said at least one lubricant.

90. The dosage form of any one of claims 69 to 78 that comprises about 2.5 mg of said 4-
cyano-N-{(2R)-2-]4«(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin-1-yl}-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof;, about 146 mg of
said at least one filler, and about 0.75 mg of said at least one lubricant.

91. The dosage form of any one of claims 69 to 78 that comprises about 5.0 mg of said 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzof 1,4]dioxin-5-yI)-piperazin-1-y1}-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof; about 144 mg of
said at least one filler, and about 0.75 mg of said at least one lubricant.

92.  The dosage form of any one of claims 69 to 91 that is in the form of a tablet.

93.  The dosage form of any one of claims 69 to 92 that is in the form of a film-coated
tablet.

94. A process comprising administering a dosage form according to any one of claims 69
to 93 to a mammal.

95.  The process of claim 94 wherein said dosage form is administered to said mammal
approximately twice every 24 hours.

96.  The process of claim 94 wherein said dosage form is administered to said mammal
approximately four times every 24 hours.
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97. A composition comprising:

4-cyano-N- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof;

at least one filler; and

at least one lubricant.

98. A composition comprising:

from about 0.5 to about 5 mg of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-
yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable sait
thereof;

from about 140 to about 150 mg of at least one filler; and
from about 0.5 to about 1.0 mg of at least one lubricant.

99.  The composition of claim 97 or claim 98 that is substantially free of base.
100. The composition of any one of claims 97 to 99 that is in the form of a dry blend.
101. A process comprising providing a composition according to any one of claims 97 to

100 and compressing said composition for a time and under conditions effective for form
a tablet thereof.

102. The process of claim 101 further comprising applying a coating to said tablet.

103. The product of the process of claim 101 or claim 102.

104. A process comprising mixing 4-cyano-N- {(2R)-2-[4~(2,3-dihydro-benzo[1,4]dioxin-
5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable
salt thereof: at least one filler; and at least one lubricant, thereby forming a mixture blend
thereof.

105. The process of claim 104 further comprising compressing said blend for a time and
under conditions effective to form a tablet thereof.

106. The process of claim 105 further comprising film coating said tablet.
-51-
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107. A compound that is 4-cyano-N-{(2R)-2-[4-(8-hydroxy-2,3-dihydro-benzo[1,4]dioxin-
5-yI)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable
salt thereof.

108. A compound that is 4-cyano-N-{(2R)-2-[4-(3-hydroxy-2,3-dihydro-benzo[1,4]dioxin- “
5-yl)-piperazin-1-yli]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable
salt thereof.

109. A compound that 4-cyano-N- {(2R)-2-[4(2-hydroxy-2,3-dihydro-benzo[1,4]dioxin-5-
yl)-piperazin- 1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable
salt thereof.

110. A compound that is 4-cyano-N-(2R-2-piperazin-1-yl-propyl)-N-pyridin-2-yl-
benzamide or a pharmaceutically acceptable salt thereof.

111. A process comprising administering a compound according to any one of claims 107

to 110 to a mammal.

112. A composition comprising a compound according to any one of claims 107 1o 110, at
Jeast one release rate controlling polymer, and at least one organic acid.

113. A dosage form comprising a compound according to any one of claims 107 to 110, at
least one release rate controlling polymer, and at least one organic acid.
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FORMAS DE DOSIFICACION Y COMPOSICIONES FARMACEUTICAS
REFERENCIA A LAS SOLICITUDES RELACIONADAS

Esta solicitud reivindica prioridad en base a la Solicitud Provisoria N°
60/554.622 presentada el 19 de marzo de 2004 y la Solicitud Estadounidense co-
pendiente titulada “Formas de dosificacidn y composiciones farmacéuticas”,
Numero de Referencia del Agente N° AM101849/WYNC-1611, presentada el 17
de marzo de 2005; los documentos mencionados se incorporan en su totalidad
como referencia.

AMBITO DE LA INVENCION

Esta invencién se refiere, por ejemplo, a nuevas formulaciones y
métodos para la liberacion de 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzol1,4]dioxin-
5il)-piperazin-1-il}-propil}-N-piridin-2-il-benzamida, sales farmacéuticamente
aceptables de la misma, compuestos estructuraimente relacionados, y/o
metabolitos; asi como al uso de estas formulaciones y métodos para tratar
enfermedades.

RESUMEN

La presents invencién proporciona, entre otras cosas, formulaciones que
comprenden 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1 .4]dioxin-5i|)—pfperazln—1-
ill-propil)-N-piridin-2-i-benzamida, sales farmacéuticamente aceptables de la
misma, compuestos estructuralmente relacionados, metabolitos, y
combinaciones de los mismos.

Los compuestos proporcionados por la presente invencidon incluyen 4-
ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il]-propil}-N-piridin-
2-i-benzamida o una forma de sal farmacéuticamente aceptable de la misma (por
ejemplo, sal clorhidrato de 4-{(2R)-2-[42,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-
1-il}-propil}-N-piridin-2-il-benzamida); y compuestos estructuralmente relacionados
y metabolitos de los mismos, incluyendo, pero sin limitarse a ello, {{2R)-2-[4-(2,3-
dihidro-benzo(1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-ilkamina o una sal
farmacéuticamente aceptable de la misma; 4-ciano-N- {(2S)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma; 4-ciano-N-(2-piperazin-1-il-propil)-N-
piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma; N-(5-
cloro-piridin-2-il}-4-ciano-N-[2-(4-hidroxd-piperazin-1-il}-propil}-benzamida o una sal
farmacéuticamente aceptable de la misma; N-(5-cloro-piridin-2-il}-4-ciano-N-{2-[4-
(2,3- dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-ill-propil}-benzamida o una sal
farmacéuticamente aceptable de la misma; 4-ciano-N-{(2R)-2-{4-(8-hidroxi-2,3-
dihidrobenzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-i-benzamida o una
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sal farmacéuticamente aceptable de la misma; 4-ciano-N-{(2R)-2-[4~(3-hidroxi-2,3-
dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una
sal farmacéuticamente aceptable de la misma;
4-1-ciano-N-{(2R)-2-[4-(2-hidroxi-2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il}-
propil}-N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la
misma; 4-ciano-N-(2R-2-piperazin-1-il-propil)-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma; 4-ciano-N-{(2R)-2-[4-(8- {1-[8-(4- {(1S)-
2-[(4-cianobenzoil)(piridina-2-il)Jamino]-1metiletil}-piperazin-1-il}-2,3-dIhidro-1,4-
benzodioxin-5-il]-2-metilpropil}-2,3-dihidro-1,4-benzodioxin-5-il)piperazin-1-
iMpropil}-N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la
misma;  4-ciano-N-{(2R)-2-[4-(8-{1-[8{4-{(1S)-2-[(4-cianobenzoil)  (piridina-2-
ilJamino]-1-metiletil}piperazin-1-il}-2,3-dihidro-1,4-benzodioxin-5-iljbutil}-2,3-dihidro-
1,4-benzodioxin-5-il)piperazin-1-iljpropil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma; 4-ciano-N- {(2R)-2-[4-(8- {1-[8-(4{(1S)-
2-[(4-cianobenzoil)(piridina-2-il)amino]-1-metiletil}  piperazin-1-il}-2,3-dihidro-1,4-
benzodioxin-5-iljhexil}-2,3-dihidro-1,4-benzodioxin-5-il)piperazin-1-il|propil}-N-
piridin-2-il-benzamida o0 una sal farmacéuticamente aceptable de la misma; 4-
ciano-N-{(2R)-2-[4-(8{]8-(4-{(1S)-2-|(4-ciano-benzoil){piridina-2-iljamino]-1-
metiletil}piperazin-1-il}-2,3-dihidro-1 ,4-benzodio-xin-5-iljmetil}-2,3-dihidro-1,4-
benzodioxin-5-il )piperazin-1-iljpropil}-N-piridin-2-i-benzamida o una sal
farmacéuticamente aceptable de la misma; 4-cilano-N-{(2R)-2-[4-(8-{1-[8-(4-{(1S)-
2-[(4-clanobenzoil)(piridina-2-ilJamino]-1-metiletil}piperazin-1-il}-2,3-dihidro-1,4-
benzodioxin-5-il]etil}-2,3-dihidro-1,4-benzo-dioxin-5-il)piperazin-1-iljpropil}-N-
piridin-2-ll-benzamida o una sal farmacéuticamente aceptable de la misma; y 4-
ciano-N-[2(R){4-ciano-benzamido)-propil]-N-piridin-2-l-benzamida o wuna sal
farmacéuticamente aceptable de la misma.

En una realizacién, los compuestos estan en forma de particulas. En un
aspecto, las particulas tendran un diGmetro medio de no mas de aproximadamente
20 micras. En otro aspecto, las particulas tendran un diametro medio de
aproximadamente 0,75 a aproximadamente 10 micras. En otro aspecto, ias
particulas tendran un didmetro medio de aproximadamente 2 a aproximadamente
8 micras.

Las composiciones de la presente invenciébn comprenden 4-ciano-N-
{(2R)-2-[4-(2,3-dIhidro-benzo[1,4]dioxin-5il}-piperazin-1-il]-propil}-N-piridin-2-il-
benzamida o una forma de sal farmacéuticamente aceptable de la misma (por
ejemplo, sal clorhidrato de 4-{(2R)-{4-(2,3-dihidro-benzo[1,4]dioxin-5il)-piperazin-
14i}-propil}-N-piridin-2-il-benzamida), compuestos estructuraimente relacionados o
metabolitos de la misma como aqul se describe. En algunas realizaciones, las
composiciones de la presente invencibn comprenden 4-ciano-N-{(2R)-2-[4-(2,3-
dihidro-benzof1,4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una
forma de sal farmacéuticamente aceptable de la misma y uno o méas compuestos
estructuraimente relacionados y/o metabolitos. En algunas realizaciones, 4-ciano-
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N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)}-piperazin-1-il]-propil}-N-piridin-2-il-
benzamida o una forma de sal farmacéuticamente aceptable de la misma y sus
compuestos estructuraimente relacionados y/o-metabolitos- estaran presentes en
la composicién en forma de particulas. En un aspecto, las particulas tendran un
didmetro medio de no méas de aproximadamente 20 micras. En otro aspecto, las
particulas tendrén un diametro medio de 0,75 a aproximadamente 10 micras. En
otro aspecto, las particulas tendran un diametro medio de aproximadamente 2 a
aproximadamente 8 micras. En algunas realizaciones, los compuestos
estructuraimente relacionados y/o metabolitos incluidos en una composicién con
4-ciano-N-{{2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il}-propil}-N-
piridin-2-il-benzamida o una forma de sal farmacéuticamente aceptable de la
misma (por ejemplo, sal clorhidrato de 4-((2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-
5il)-piperazin-1-il]-propil}-N-piridin-2-il-benzamida) aparecen en una cantidad
inferior a aproximadamente 0,1 por cienic en peso cada uno. En algunas
realizaciones, las composiciones de la presente invencion comprenderan ademas
un vehiculo farmacéuticamente aceptable.

En algunas realizaciones, las composiciones y formas de dosificacion de
la presente invencibn comprenden  4-ciano-N{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5il)-piperazin-1-il]-propil}-N-piridin-2-il-benzamida o las formas de
sal farmacéuticamente aceptables de las mismas, libres de uno oméas dimeros de
4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-
piridin-2-il-benzamida. La frase “sustancialmente libre", como se utiliza en este
contexto, se refiere a que los dimeros estaran presentes en las composiciones en
una cantidad inferior a alrededor del 0,5 por ciento en peso cada uno,
preferentemente en una cantidad inferior a 0,3 por ciento en peso cada uno, mas
preferentemente, en una cantidad inferior a alrededor de 0,2 por ciento en peso
cada uno e incluso, més preferentemente en una cantidad inferior a alrededor del
0,1 por ciento en peso cada uno, en base al peso total de la composicion y, en las
formas de dosificacion, en una cantidad inferior a alrededor del 0,5 por ciento en
peso cada uno, preferentemente en una cantidad inferior a 0,3 por ciento en peso
cada uno, mas preferentemente, en una cantidad inferior a alrededor de 0,2 por
ciento en peso cada uno e incluso, méas preferentemente en una cantidad inferior
a alrededor del 0,1 por ciento en peso cada uno, en base al peso total del
ingrediente activo en la forma de dosificacion. De esta forma, la presente
invencién provee formulaciones que comprenden 4-ciano-N-{(2R)-2-[4-(2,3-
dihidro-benzo[1,4]dioxin-5il}-piperazin-1-if}-propil}-N-piridin-2-il-benzamida o una
sal farmacéuticamente aceptable del mismo que estéd sustanciaimente libre de
dimeros de 4-ciano-N-{(2R)-2[4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il]-
propil}-N-piridin-2-il-benzamida y/o otros compuestos estructural mente
relacionados con 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-
1-il}-propil}-N-piridin-2-il-benzamida. Los dimeros representativos de 4-ciano-N-
{(2R)-2-[4{2,3-dihidro-benzo[1,4]dioxin-5il }-piperazin-1-il}-propil}-N-piridin-2-il-
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benzamida son como se ilustran en las férmulas 7 y 8.

Las formas de dosificacién de la presente invenciébn comprenden 4-ciano-
N-{(2R)-2-{4-(2,3-dihidro-benzo[1,4]dioxin-5il)-piperazin-1-il]-propil}-N-piridin-2-il-
benzamida o una forma de sal farmacéuticamente aceptable de la misma (por
sjemplo, sal clorhidrato de 4-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-
1-il]-propil}-N-piridin-2-il-benzamida), compuestos estructuralmente relacionados o
metabolitos como los aqul descritos. En algunas realizaciones, formas de
dosificacion de la presente invenciébn comprenderan 4-ciano-N-{(2R)-2-[4-(2,3-
dihidro-benzo[1,4]dioxin-5il)-piperazin-1-il]-propil}-N-piridin-2-il-benzamida o una
forma de sal farmacéuticamente aceptable de la misma y uno o méas compuestos
estructuraimente relacionados y/o metabolitos. En algunas realizaclones, 4-ciano-
N-{(2R)-2-[4-(2,3-dihidro-benzo[1.4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-il-
benzamida o una forma de sal farmacéuticamente aceptable de la misma y sus
compuestos estructuralmente relacionados y/o metabolitos estaran presentes in la
forma de dosificacion en forma de particulas. En un aspecto, las particulas tendran
un didmetro medio de no mas de aproximadamente 20 micras. En otro aspecto,
las particulas tendran un didmetro medio de 0,75 a aproximadamente 10 micras.
En otro aspecto, las particulas tendrdn un didmetro medio de aproximadamente 2
a aproximadamente 8 micras. En algunas realizaciones, los compuestos
estructuraimente relacionados y/o metabolitos incluidos en una forma de
dosificacion con 4-ciano-N-{{2R}-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)-piperazin-1-
il}-propil}-N-piridin-2-il-benzamida o una forma de sal farmacéuticamente aceptable
de la misma (por ejemplo, sal clorhidrato de 4-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5il)-piperazin-1-il]-propil}-N-piridin-2-i-benzamida) aparecerd en
una cantidad inferior a aproximadamente 0,1 por ciento en peso cada uno.

En algunas realizaciones, el ingrediente o ingredientes activos en una
forma de dosificacion de la presente invencién es efectivo para conseguir una
concentraci6n méxima de plasma al cabo de aproximadamente 1 a
aproximadamente 12 horas después de la administracién. En un aspecto, el (los)
ingrediente(s) activo(s) en una forma de dosificacién de la presente invencion
gera efectiva para conseguir una concentraci6n maxima de plasma al cabo de
aproximadamente 1 a aproximadamente 4 horas después de la administracién.

En algunas realizaciones, el ingrediente activo es liberado a una tasa
que es efectiva para conseguir una concentracidbn de plasma que es
aproximadamente un 50% de la concentracién maxima de plasma al cabo de
aproximadamente 15 después de la administracién, preferiblemente el
ingrediente activo seré liberado a una tasa que es efectiva para conseguir una
concentracion de plasma que es aproximadamente un 50% de la concentracién
méaxima de plasma al cabo de aproximadamente 1 a aproximadamente 10 horas
después de la administracién.

El término ingrediente activo se refiere a 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-i-benzamida o una forma de
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sal farmacéuticamente aceptable de la misma (por ejemplo, sal clorhidrato de 4-
{(2R)-2-[4-(2,3-dihidro-banzo{1 .4 ))dioxin-5if)}-piperazin-1-il]-propil}-N-piridin-2-il-
benzamida), compuestos estructuralmente relacionados o metabolitos (como se
muestra aqul) y sus sales farmacéuticamente aceptables.

En algunas realizaciones, las composiciones farmacéuticas y/o formas de
dosificacién comprenden ademas del ingrediente activo (por ejemplo, 4-ciano-N-
((2R)-2-[4-(2,3-dihidrobenzo[1,4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-il-
benzamida o una forma de sal farmacéuticamente aceptable de la misma) al
menos un polimero para controlar la tasa y al menos un Acido organico. En
algunas realizaciones, el acido orgéanico es acido citrico anihidrato, &cido citrico
monohidrato, acido ascorbico, 4cido aspartico, acido glutamico, acido fumarico,
écido malico o écido tartérico. En algunas realizaciones, el acido organico es acido
cltrico o un acido organico polifuncional. En algunas realizaciones, al menos un
polimero para controlar 1a tasa de liberacién es una metilcelulosa. En algunas
realizaciones, el polimero es una hidroxiproplimetilcelulosa, hidroxipropilcelulosa,
hidroxietilcelulosa o hidroxipropilmetilcelulosa fialato. En algunas realizaciones, la
hidroxietilcelulosa es hipromelosa 2208 o 2910 (por ejemplo, Methocel™ K4M,
Methocel™ K15M, Methocel™ KIOOM, Methocel™ E100M, Methocel™ E4M,
Methocel™ X100LV, Methocel™ ESO0LV, Methocel™ E5, Methocel™ E6, o
Methocel™ E15LV. En algunas realizaciones, el 4cido organico es acido citrico y
el polimero para controlar la tasa es hipromelosa 2208, {por ejemplo, Methocel™
K4M premium CR y/o Methocel™ K100M Premium CR).

En algunas realizaciones, las composiciones farmacéuticas y/o formas de
dosificacién comprenden ademéas al menos un relleno. En algunas realizaciones,
el relleno es celulosa microcristalina, lactosa, carbonato de caicio, fosfato de
calcio, maltodextrina, dextrosa, fructosa, maltosa, manitol, aimidén o sucrosa. En
algunas realizaciones, la celulosa microcristalina es celulosa silicificada
microcristalina y la lactosa es lactosa monohidrato. En algunas realizaciones, las
composiciones farmacéuticas y/o formas de dosificacién comprenden ademas al
menos un lubricante. En algunas realizaciones, el lubricante es estearato de
magnesio, talco, acldo estearico, o dibxido de silicona coloidal. Por consiguiente
en algunas realizaciones, las composiciones farmacéuticas y/o formas de
dosificacién de la presente invencion comprenden, ademas del ingrediente o
ingredientes activos, al menos un polimero para controlar la tasa, al menos un
acido organico, al menos un relleno, y al menos un lubricante.

En algunas realizaciones, las composiciones farmacéuticas y/o formas de
dosificacion de la presente invencibn comprenden aproximadamente 2 a
aproximadamente 45 o 46 partes de un polimero para controlar la tasa de
liberacién y aproximadamente 1 a aproximadamente 5 partes de un acido orgénico
por parte de ingrediente activo. En algunas realizaciones, las composiciones
farmacéuticas y/o formas de dosificacion comprenden aproximadamente 0,4 a
aproximadamente 10 mg de ingrediente activo. En algunas realizaciones, las
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composiciones farmacéuticas y/o formas de dosificacién de la presente invencioén
comprenden aproximadamente 50 a aproximadamente 150 mg de polimero(s) de
control de la tasa, aproximadamente 5 a aproximadamente 50 mg de éacido
organico o acidos organicos, aproximadamente 85 a aproximadamente 179 mg de
relleno(s) y aproximadamente 1 mg de lubricante. En algunas realizaciones, habra
entre aproximadamente 2 y aproximadamente 50 mg de acido orgénico o acidos
organicos.

En algunas realizaciones, las composiciones farmacéuticas y/o formas de
dosificacién de la presente invencion comprenden ademas del ingrediente activo
(por ejemplo, 4-ciano-N-{(2R)-[4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il}-
propil}-N-piridin-2-il-benzamida o una forma de sal farmacéuticamente aceptable
de la misma), al menos un relleno y al menos un lubricante. En algunas
realizaciones, el relleno es celulosa microcristalina, lactosa, carbonato de calcio,
fosfato de calcio, maltodextrina, dextrosa, fructosa, maltosa, manitol, almidon,
sucrosa 0 una mezcla de la misma. En algunas realizaciones, el relleno es
celulosa microcristalina, lactosa, o una mezcla de las mismas. En algunas
realizaciones, las composiciones farmacéuticas y/o formas de dosificacion
comprenden ademés al menos un lubricante. En algunas realizaciones, el
lubricante es estearato de magnesio, talco, acido esteérico, o dibxido de silicona
coloidal. En algunas realizaciones, el lubricante es estearato de magnesio.

En algunas realizaciones, las composiciones farmacéuticas y/o formas de
dosificacion comprenden aproximadamente 15 a aproximadamente 300 partes de
relleno y aproximadamente 0,1 a aproximadamente 3 partes de lubricante por
parte de ingredlente activo. En algunas realizaciones, las composiciones
farmacduticas y/o formas de dosificacién comprenden aproximadamente 0,1 a
aproximadamente 5 mg de 4-ciano-N-{(2R)-2-[4-(2,3-dihidrobenzo[1,4]dioxin-5il)-
piperazin-1-il]-propil}-N-piridin-2-i-benzamida o una forma de  sal
farmacéuticamente aceptable de la misma. En algunas realizaciones, las
composiciones farmacéuticas y/o formas de dosificacion comprenden
aproximadamente de 80 a aproximadamente 150 mg de uno o maés relleno(s) y al
menos aproximadamente 0,75 mg de uno o més lubricante(s).

En algunas realizaciones, la formas de dosificacion de la presente
invencién se presentan en forma de comprimidos. En un aspecto, los comprimidos
tienen una cubierta pelicular.

En algunas realizaciones, las composiciones o formas de dosificacion de
la presente invencién se presentan en forma de una mezcla seca.

La presente invencién proporciona procesos para poner a disposicién las
composiciones y formas de dosificaciéon de la presente invencién En algunas
realizaciones, las composiciones se comprimen durante un tiempo y bajo
condiciones efectivas para formar un comprimido de la misma. En algunas
realizaciones, los comprimidos tienen ademas una cubierta pelicular.

La presente invencion también proporciona procesos que comprenden
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mezclar el ingrediente activo, al menos un polimero para controlar la tasa y al
menos un Acido organico formando de ese modo una mezcla de la misma. En
algunas realizaciones, el proceso comprende ademas comprimir la mezcla durante
un tiempo y bajo condiciones efectivas para formar un comprimido de la misma.
En algunas realizaciones, los comprimidos tienen ademds una cubierta pelicular.

La presente invencién también proporciona procesos que comprenden
mezclar el ingrediente activo, al menos un relleno y al menos un lubricante
formando de ese modo una mezcla de la misma. En algunas realizaciones, el
proceso comprende ademés comprimir la mezcla durante un tiempo y bajo
condiciones efectivas para formar un comprimido de la misma. En algunas
realizaciones, los comprimidos tienen ademas una cubierta pelicular.

En algunas realizaciones, la formas de dosificacion de la presente
invencién no contienen una base.

En algunas realizaciones, la presente invencién proporciona métodos y
procesos para administrar una forma de dosificacién, compuesto o composicion de
la presente invencién a un mamifero, por ejemplo, a un ser humano. En algunas
realizaciones, la formas de dosificacibn, compuestos o composiciones se
administran por via oral. En un aspecto, se administran por via oral una vez cada
12 0 24 horas. En otro aspecto, se administran por via oral una vez cada 48 horas.
En algunas realizaciones particularmente preferidas, la formas de dosificacion,
compuestos o composiciones se administran para tratar la enfermedad de
Alzheimer.

DESCRIPCION DETALLADA

La presente invencién proporciona, entre otras cosas, formulaciones que
comprenden 4-ciano-N-[(2R)-2-{4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il}-
propil}-N-piridin-2-il-benzamida, sales farmacéuticamente aceptables de la misma,
compuestos estructuraimente relacionados, y/o metabolitos. Tal y como aqui se
utiliza, el tdrmino "formulaciones” se refiere a compuestos, composiciones, Y
formas de dosificacién, como, por ejemplo, formas de dosificacién de liberacion
inmediata y de liberacién sostenida.

La presente invencién también proporciona procesos para preparar las
formulaciones y métodos para administrarlas a un mamifero.

Los compuestos preferidos para uso en la presente invencién son los que
actian como agentes serotoninérgicos y tienen una actividad de unién 5-HT4a. En
particular, los compuestos preferidos actian como antagonistas de 5-HTia.
Véanse, por ejemplo, las patentes norteamericanas nims. 6.784.284, 6.713.626,
6.469.007, 6.586.436, 5.710.149, y 6.127.357, y WO 97/03982, cuyas
descripciones se incorporan aqul como referencia en su totalidad a todos los
efectos. Los compuestos de la presente invencién, asl como las composiciones
que comprenden més de un compuesto de la presente invencién, pueden
prepararse por los expertos en la materia de sintesis organica utilizando métodos
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conocidos que emplean reactivos disponibles ya preparados y materiales de
partida, véanse por ejempio EP0512755B1, WO 97/03982, Patente U.S.A. No.
6.127.357, Patente U.S.A. No. 6.469.007, 6.713.626 y 6.784.264 y solicitud de
patente U.S.A. Publicada No. 20030208075 A1 cuyas descripciones se incorporan
aqui a titulo de referencia en su totalidad a todos los efectos.

Dichos métodos incluyen la alquilacion de clorhidrato de 1-{2,3-dihidro-1,4-
benzodioxina-5-il) piperazina con sulfamato 4,5-dihidro-5S-metil-3-(2-piridinil)-
3H[1.2.3]oxatiazol-2,2-diéxido para obtener un intermediario de Acido sulfamico
que se hidroliza en {(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)-piperazin-1-il]-
propil}piridin-2-il-amina y luego tratar {(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)-
piperazin-1-il}-propil}piridin-2-il-amina con una base de cloruro de 4-cianobenzoilo
para obtener 4-clano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)-piperazin-1-il}-
propil}-N-piridin-2-il-benzamida. El tretamiento de una base de 4-ciano-N-{(2R)-2-
[4-(2,3-dihidro-benzo[1,4]dioxin-5il)}-piperazin-1-iljpropil}-N-piridin-2-il-benzamida
con acido hidroclérico da su sal de clorhidrato.

En algunas realizaciones de la presente invencién, las preparaciones que
comprenden 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzof1,4]dioxin-5-il)-piperazin-1-il}-
propil}-N-iridin-2-il benzamida y las sales farmacéuticamente aceptables del mismo
luego se procesan y purifican. Por ejemplo, en una realizacién, una preparacién
que comprende 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-
ill-propil}-N-piridin-2-il-benzamida preparada mediante los métodos descriptos
aqul, se disuelve en un solvente orgénico, se trata con gel de sllice y se filira para
poder remover astructuraimente los compuestos relacionados, por ejemplo,
dimeros representados por las Formulas 7 y 8. El producto restante luego se
puede concentrar y recristalizar para poder proporcionar, por ejemplo sal de
clorhidrato de 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-
ill-propil}-N-piridin-2-il-benzamida.

Las formulaciones preferidas de la presente invencién pueden utilizarse
para modular, por ejemplo, antagonizar o agonizar la actividad receptora 5-HTsa ¥
son utiles en el tratamiento de enfermedades como trastomos del sistema
nervioso central, incluyendo, pero sin limitarse a ello, la esquizofrenia (y otros
trastomos psicéticos como la paranoia y la enfermedad maniaco-depresiva), la
enfermedad de Parkinson y otros trastomos motores, la ansiedad (por ejemplo,
trastomnos de ansiedad generalizada, ataques de panico, y trastomos obsesivo
compulsivos), la depresién (como debido a la potenciacion de inhibidores de
recaptacion de serotonina e inhibidorea de recaptacion de serotonina
norepinefrina), la enfermedad de Alzheimer, el sindrome de Tourette, migrafia,
autismo, trastomos de déficit de atencidbn e hiperactividad. Las formulaciones
preferidas son Utiles para el tratamiento de trastoros del suefio, fobias sociales,
dolor, trastomos termoregulatorios, trastomos endocrinos, incontinencia urinaria,
vasoespasmo, ictus, trastomos de la alimentacién como por ejemplo la obesidad,
la anorexia y la bulimia, disfuncién sexual, y el tratamiento para dejar el alcohol,
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las drogas y la nicotina.

Las formulaciones preferidas de la presente invencion también son dtiles
para el tratamiento de disfunciones cognitivas, incluyendo, pero sin limitarse a ello,
disfuncién cognitiva asociada a un discapacidad cognitiva leve (MCI), la
enfermedad de Alzheimer y otras demencias incluida la demencia de cuerpos de
Lewy, demencias vasculares y demencias post-ictal. La disfuncién cognitiva
asociada con procesos quinirgicos, dafios cerebrales traumaticos o ictus también
pueden tratarse de acuerdo con la presente invencién. Ademaés, las formulaciones
preferidas son (tiles en el tratamiento de enfermedades en las que la disfuncién
cognifica es un factor co-patolégico, por ejemplo, la enfermedad de Parkinson, el
autismo y los trastornos de déficit de atencion.

A pesar de su elevada solubilidad en agua (aproximadamente 51 mg/ml a
25°C), el 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1.4]dioxin-5il}-piperazin-1-il}-
propil}-N-piridin-2-il-benzamida y sus sales se presentan preferentemente en
forma micronizada. Como tal, la presente invencién proporciona formulaciones que
comprenden 4-ciano-N-{(2R)-2-[4(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-i]-
propil}-N-piridin-2-il-benzamida, sales farmacéuticamente aceptables de la misma,
compuestos estructuraimente relacionados, o metabolitos en forma micronizada y
en forma no micronizada. Para los propésitos de la presente invencién, un
compuesto en forma micronizada se presenta en forma de particulas con un
didmetro medio de no més de aproximadamente 20 micras. Debe entenderse que
los compeustos de la presents invencion, pueden tener la forma de particulas que
tienen un didmetro medio superior que alrededor de 20 micrones, por ejemplo, en
la forma de particulas que tienen un didmetro medio de entre alrededor de 20
micrones y alrededor de 300 o 500 micrones. Preferentemente, las particulas
tienen un didmetro medio de aproximadamente 10 micras, mas preferentemente
un didmetro medio de aproximadamente 0,75 a aproximadamente 10 micras,
todavia méas preferentemente de aproximadamente 2 a aproximadamente 8
micras. Los métodos de micronizacién o reduccion del tamafio de las particulas
son conocidos y por lo tanto no se describen aquf en detalle.

Como se reconocerd, 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4] dioxin-
5il)-piperazin-1-il]-propil}-N-piridin-2-il-benzamida est4 representada por Ia
siguiente formula:

Férmula 1
En la presente invencion, los compuestos de férmula 1 pueden prepararse
en forma de sales farmacéuticamente aceptables. Tal y como aqul se utiliza, el
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término “"sales farmacéuticamente aceptables™ se refiere a sales preparadas a
partir de &cidos no tdxicos farmacéuticamente aceptables, incluyendo sales
inorganicas y sales organicas. Las sales no organicas adecuadas incluyen, por
ajemplo, A4cidos inorganicos y orgénicos como los acidos acético,
bencenosulfénico, benzodico, camforsulfénico, citrico, etenosulfénico, fumaérico,
glucdnico, glutdmico, hidrobrémico, clorhidrico, isetiénico, lactico, malico, maléico,
mandélico, metanosulfénico, mucico, nitrico, paméico, pantoténico, fosférico,
succlnico, sulfirico, tartarico, bencenosulfénico y similares. Se prefieren, en
particular, los acidos clorhidrico, hidrobrémico, fosférico y sulfirico y més
preferentemente la sal clorhidrato.

En algunas realizaciones, las formulaciones que comprenden 4-ciano-N-
{(2R)-2-[4-(2,3dihidro-benzo[1,4]dioxin-5il]}-piperazin-1-il}-propil}-N-piridin-2-il-
benzamida o sales farmacéuticamente aceptables de la misma también
comprenderdn uno o mas compuestos estructuralmente relacionados que pueden
detectarse y cuantificarse utilizando métodos conocidos. Ejemplos de tales
compuestos estructuraimente relacionados incluyen, pero no estan limitados a, los
compuestos representados por las formulas 29 y sales farmacéuticamente
aceptables de los mismos, incluyendo, por ejemplo, {(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il]-propil}-N-piridin-2-il-amina o una  sal
farmacéuticamente aceptable de la misma; 4-ciano-N-{(2S)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-i-benzamida o wuna sal
farmacéuticaments aceptable de la misma; 4-ciano-N-(2-piperazin-1-il-propil}-N-
piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma; 4-
ciano-N-[(2R)-2-piperazin-1-il-propil]-N-piridin-2-il-benzamida (+] una sal
farmacéuticamente aceptable de la misma; N-{5-cloro-piridin-2-il}-4-ciano-N-[2(4-
hidroxi-piperazin-1-il)-propil}-benzamida o una sal farmacéuticamente aceptable de
la misma; N-(5-cloropiridin-2-il}4-ciano-N-[(2-R)-2-(4-hidroxi-piperazin-1-il}-propil]-
benzamida o una sal farmacéuticamentse aceptable de la misma; N-(5-cloro-piridin-
2-il}-4-ciano-N-{2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il]-propil}-
benzamida o una sal farmacéuticamente aceptable de la misma; N-(5-cloro-piridin-
2-il)-4-ciano-N-{(2R)-2-[4-(2,3-dihidro-1,4-benzodioxin-5-il)-pipera-zin-1-il}-
propiljbenzamida o una sal farmacéuticamente aceptable de la misma; 4-ciano-N-
{(2R)-2-[4-(8-{1-[8-(4{(1S)-2-[(4-cianobenzoil)(piridina-2-ilyamino)-1-
metiletil}piperazin-1-il)-2,3-dihidro-1,4-benzodioxin-5-il}-2-metilpropil}-2,3-dihidro-
1.4-benzodioxin-5-l)piperazin-1-ipropil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma; 4-ciano-N-{(2R)-2-[4-(8-{1-[8<(4-{(1S)-
2-[(4-cianobenzoil)(piridina-2-il)amina}-1-metiletil}  piperazin-1-il)-2,3-dihidro-1,4-
benzodioxin-5-il butil}-2,3-dihidro-1,4-benzodioxin-5-il)piperazin-1-il]propil}-N-
piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma; 4-
ciano-N-{(2R)-2-[4-({8-{1-]8-(4-{(1S)-2-[(4-cianobenzoil)(piridina-2-il)amino}-1-
metiletil}piperazin-1-il}-2,3-dihidro-1,4-benzodioxin-5-iljhexil}-2,3-dihidro-1,4-
benzodioxin-5-il)piperazin-1-iljpropil}-N-piridin-2-il-benzamida (o] una sal

\)b
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farmacéuticamente aceptable de la misma; 4-ciano-N-{(2R)-2-[4-(8-{[8-(4-((1S)-2-
[(4-cianobenzoil)(piridina-2-il)aminc]-1-metiletil}  piperazin-1-il}-2,3 -dihidro-1,4-
benzodioxin-5-iljmetil}-2,3-dihidro-1,4-benzodioxin-5-il)piperazin-1-il]propil}-N-
piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma; 4-
ciano-N-{(2R)-2-[4-(8-{1-[8-(4-{(1 S)-2-[{4-cianobenzoil)(piridina-2-ilJamino]-1-
metiletil}piperazin-1-il)-2,3-dihidro-1,4-benzodioxin-5-il] etil} -2,3-dihidro-1,4-
benzodioxin-5-il)piperazin-1-ilpropil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma;, y 4-ciano-N-[2(R)-(4-ciano-
benzamido)-propil]-N-piridin-2-i-benzamida o una sal famacéuticamente
aceptable de la misma

r

Férmula 2
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donde R; es -CHi, -CH(CHa), -CHzCHZ2CH;, CH;CH2CH2CH3 o -CHaCH;
CH2CH2CHs.

En algunas realizaciones, la presente invencién proporciona formulaciones
que comprenden uno o0 mas compuestos representados por las formulas 2, 3, 4, 5,
8, 7. 8 0 9 o0 una sal farmacéuticamente aceptable de los mismos. En algunos
aspectos de la presente invencion, las formulaciones comprenderén 4-ciano-N-
{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)-piperazin-1-il}-propil}-N-piridin-2-il-
benzamida o una sal farmacéuticamente aceptable de la misma y uno o mas
compuestos de formula 2, 3, 4, 5, 6, 7, 8 0 9 0 una sal famacéuticamente
aceptable de los mismos. En algunas realizaciones, por ejemplo, las formulaciones
de la presente invencion pueden comprender 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma, {(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-l-amina o una  sal
farmacéuticamente aceptable de la misma, y 4-ciano-N-{(2S)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il]-propil}-N-piridin-2-i-benzamida o una sal
farmacéuticamente aceptable de la misma. Por consiguiente, la presente invencién
proporciona formulaciones que comprenden sal clorhidrato de 4-ciano-N- {(2R)-2-
[4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida,
{(2R)-2-[4«2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-
amina, y sal clorhidrato de 4-ciano-N-{{2S)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-S-il)-
piperazin-1-il]-propil}-N-piridin-2-il-benzamida. Cuando los compuestos
estructuraimente relacionados més armiba descritos estdn presantes en
combinaciéon con 4-ciano-N-{(2R)-2-{4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-
1-ill-propil}-N-piridin-2-il-benzamida ¢ una sal farmacéuticamente aceptable de la
misma, predominan preferentemente los primeros y los Glitmos estan
preferentemente presentes en la composicion en una cantidad inferior a
aproximadamente el 10%, méas preferentemente presente en una cantidad inferior
a aproximadamente el 5% y todavia mas preferentemente en cantidades inferiores
a aproximadamente el 1% o el 0,1%, por ejemplo, en cantidades comprendidas
entre aproximadamente el 0,08% y aproximadamente el 0,27%.

4-ciano-N-{2-[4-(2,3-dihidro-banzo[1,4]dioxin-5il)-piperazin-1-il}-propil}-N-
piridin-2-il-benzamida contiene un centro quiral y se utiliza predominantemente
como el isémero R. Las formulaciones, por ejemplo, compuestos, composiciones,
o formas de dosificacion, de la presente invencién pueden incluir tanto isbmeros R
como S, y no estan limitados a un Gnico enantidmero o a una mezcla
enantiomérica en particular.

La presente invencibn también proporciona formulaciones que
comprenden metabolitos de 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)-
piperazin-1-il]-propil}-N-piridin-2-il-benzamida. Los metabolitos incluyen, pero no
estan limitados a, 4-ciano-N-{(2R)-2-[4-(8-hidroxi-2,3-dihidro-benzo[1,4]dioxin-5-il)-
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piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal famacéuticamente
aceptable de la misma, 4-ciano-N-{(2R)-2-[4(3-hidroxi-2,3-dihidro-
benzo[1,4]dioxin-5-il)-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma, 4-ciano-N-{(2R)-2-[4-(2-hidroxi-2,3-
dihidro-benzo[1,4]dioxin-5-il)-piperazin-1-ill-propil}-N-piridin-2-il-benzamida o una
sal farmacéuticamente aceptable de la misma, y 4-ciano-N-(2R-2-piperazin-1-il-
propil)-N-piridin-2-i-benzamida o una sal farmacéuticamente aceptable de la
misma. Como se reconocerd, estos metabolitos estan representados por las
férmulas 10-13. Como puede reconocerse estos metabolitos pueden emplearse
como compuestos farmacéuticamente activos y en formas de dosificacion
farmacéutica por derecha propio, solos o en combinacion con otros compuestos
farmacéuticamente activos.

Fanmuls 13
La presente invencidon proporciona formas de dosificacion de liberacion

inmediata y de liberacién sostenida que comprenden uno o mas ingredientes
activos, por ejemplo, 4-ciano N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)-
piperazin-1-il]-propil}-N-piridin-2-i-benzamida, sales farmacéuticamente
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aceptables de la misma, compuestos estructuralmente relacionados y metabolitos
de los mismos que tienen actividad de unién de 5-HT4a.

La "tasa de liberacién" de un farmaco se refiere a la cantidad de farmaco
liberada de una forma de dosificacion por unidad de tiempo, por ejemplo,
miligramos de farmaco liberados por hora (mg/hr). La tasa de liberacion del
farmaco puede calcularse, por ejemplo, bajo condiciones de prueba de disolucién
de formas de dosificacién in vitro conocidas en la técnica. Tal y como aqui se
utiliza, la tasa de liberacion del farmaco obtenida en un momento especificado
"después de la administracion" se refiere a la tasa de liberacién del farmaco in
vitro obtenida en el momento especificado después de la implementacion de una
prueba de disoluciéon apropiada. Se conocen en la técnica métodos para realizar
pruebas de disolucién o ensayos de |a tasa de liberacion. El tiempo en el que un
porcentaje especificado de fdrmaco dentro de una forma de dosificacién ha sido
liberado puede aparecer referido como el valor "T,", donde "x" es el porcentaje de
fArmaco que se ha liberado. Una medida de referencia cominmente utilizada para
evaluar la liberacién de farmaco de formas de dosificacién orales es el tiempo en
el que se ha liberado un 70% o un 90% del farmaco dentro de una forma de
dosificacién. Esta medida viene referida como Tz 0 "Tg" para la forma de
dosificacion.

Para los fines de esta invencién, el término “formulacién de liberacién
inmediata” se refiere a formulaciones que ofrecen una liberacién relativamente
rapida y no gradual del compuesto activo de de la formulacién; por ejemplo,
formulaciones que contienen compuesto activo y un vehiculo de disolucién rapida
que no retarda la liberacibn del compuesto activo de la formulacién. Tales
formulaciones de liberacién inmediata estan o bien desprovistas de polimeros para
controlar la tasa de liberacién u otras especies que retardan la liberacién del
compuesto activo de la formulacion, o contienen tales polimeros o especies en
cantidades que son suficientemente pequefias para que la liberacion del
compuesio activo de la formulacibn no sufra retraso en relacibn con otra
formulacion idéntica carente de tales polimeros o especies. Un ejemplo de una
formulacién de liberacion inmediata de este tipo es el ingrediente activo, por
ejemplo, 4-ciano-N-{(2R)-2-{4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il}-
propil}-N-piridin-2-il-benzamida, una sal farmacéuticamente aceptable de Ia
misma, compuestos estructuraimente relacionados, o metabolitos, mezclados en
celulosa microcristalina, como por ejemplo la marca Avicel® de la empresa FMC,
que ofrece como resultado una disolucién superior al 75% del ingrediente activo
en menos de 0,25 horas en una solucién de HCI al 0,1 N.

Tal y como aqul se utilizan, los términos “liberaciébn sostenida®,
"formulacién de liberacién sostenida”, "formulacién de dosificacién de liberacién
sostenida® y similares se refieren a formulaciones que contienen materiales que
retardan la liberacién del compuesto activo de la formulacién en relacién con una
formulacion de "liberacion inmediata® como la descrita mas arriba, por ajemplo, en
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relacidn con una formulacién idéntica carente del polimero para controlar la tasa
de liberacién u otros materiales que retrasan la liberacion. De este modo, el
término "liberacién sostenida” puede aplicarse a un nimero cualquiera de formas
de liberacién extendida y se considerard sustancialmente sinénimo de liberacién
retardada, liberacién en el tiempo, liberacién prolongada, liberaciébn programada
on el tiempo, liberada en el tiempo, liberacién recubierta en el tiempo, liberacion
sostenida, accién lenta, accién rdpida, accion demorada, liberacidn espaciada,
liberacién espaciada en el tiempo, accién prolongada y similares.

El témino "liberacién lenta®, “liberacion media® y “liberacidn rapida® se
emplean para referirse a formulaciones de liberacion sostenida como las aqul
descritas que liberan compuesto activo a una tasa que es lenta, media o répida en
relacion de una con otra.

Se observarad que la formulaciones de liberacién sostenida pueden dar
como resultado una liberacién del compuesto activo a partir de la forma de
dosificacion a una tasa efectiva para aumentar el tiempo necesario para alcanzar
la la méxima concentracién terapéutica en comparacion con una formulacién de
liberacién inmediata, por ejemplo y no de forma limitativa, en un periodo del 50% o
més, 100% o méas, 150% o més, o 200% o méas en comparaciébn con una
formulacién de liberacién inmediata; por ejemplo, en comparaciéon con cualquier
otra formulacién idéntica carente del polimero para controlar la tasa de liberacién u
otros materiales que retrasan la liberacion. Las formulaciones de liberacion
sostenida también pueden ofrecer como resultado la liberacién de compuesto
activo a partir de la forma de dosificacién a una tasa efectiva para reducir la
méxima concentracion terapéutica de dicho compuesto en comparacién con una
formulacion de liberacién inmediata, por ejemplo y no de forma limitativa, en al
menos 10%, al menos 20%, al menos 25%, al menos 30%, al menos 40%, o al
menos 50% en comparacién con una formulacién de liberacién inmediata. Las
formulaciones de liberacion sostenida también pueden ofrecer como resultado la
liberacién de compuesto activo a partir de la forma de dosificacién a una tasa
efectiva para aumentar la cantidad de tiempo que una concentracion
farmacéuticamente efectiva del compuesto activo se mantiene en relacién con una
formulacion de liberacion inmediata, por ejemplo y no de forma limitativa, en al
menos 25%, al menos 50%, al menos 75%, al menos 100%, o al menos 125% la
cantidad de tiempo que una concentracibn farmacéuticamente efectiva de
compuesto activo se mantiene en relacién con una formulacién de liberacién
inmediata. El cumplimiento de cualquiera de los criterios anteriores es suficiente
para que una formulacion sea una formulacién de "liberacién sostenida”.

La presente invencién proporciona métodos para la liberacion sostenida
del ingrediente activo que comprenden administrar a un sujeto las formas de
dosificacion aqul divulgadas. En un aspecto, la tasa de liberacién del compuesto
activo a partir de las formas de dosificacién es de orden cero. En otro aspecto, la
tasa de liberacion del ingrediente activo a partir de las formas de dosificacion es
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ascendente.

Tal y como aqul se utiliza, el término "polimero para controlar la tasa de
liberacibn" se emplea para designar cualquier material polimero adecuado para
formas de dosificacién farmacéuticas que retardan la liberacién de sustancias del
farmaco a partir de dichas formas de dosificacién. El polimero para controlar la
tasa de liberacidn inhibird preferentemente la liberacién del farmaco en el
estdbmago. Preferentemente, el polimero para controlar la tasa de liberacién sera
un hidrogel que se empapa y/o absorbe fluido evitando de ese modo la liberacién
del farmaco en el estdbmago. Pueden encontrarse en Remingfon's Pharmacetutical
Sciences, 18th Ed., Gennaro, ed., Mack Publishing Co., Easton, PA, 1990
ejemplos de polimeros apropiados para controlar la tasa de liberacién.

Algunos polimeros apropiados para controlar la tasa de liberacién y
preferidos para su utilizacion en la presente invencién incluyen, de forma no
limitativa, hidroxipropilcelulosas, metilcelulosas, polimetacrilatos, acido metacrilico-
copolimeros estéres del éacido metacrilico, acetato de celulosa ftalato,
etilcelulosas, hidroxietilcelulosas, hidroxipropiletilcelulosas, polivinil acetato-ftalato,
hidroxipropilmetilcelulosa ftalato, 6xidos de poli(etileno), hidroxipropilmetilcelulosas
como por ejemplo, hipromelosa 2208 y 2910 y combinaciones de dos o més de los
mismos. Se pueden obtener polimeros apropiados para controlar la tasa de
liberacion de fuentes comerciales, como Methocel™ K4M, Methocel™ K15M,
Methocel™ K100M, Methocel™ E4M, Methoce™ K100LV, Methocel™ E5O0LV,
Methocel™ E5, Methocel™ ES8, Methocel™ E15LV y Surelease™ que se pueden
adquirir de Colorcon y Eudragit™, RS Eudragit™ RL que se pueden adquirir de
Rohm GmbH & Co. En algunas realizaciones, las formulaciones de la presente
invencién comprenderén hidroxipropiimetilcelulosa que forman matrices de alta
densidad, hidroxipropilmetilcelulosa que forman matrices de baja densidad o
combinaciones de las mismas.

Se observard que los diferentes polimeros para controlar la tasa de
liberacién confieren diferentes propiedades de tasa de liberacién a la formulacién.
Variando el tipo y la cantidad de tales polimeros en la formulacién, puede
conseguirse una amplia variedad de perfiles de liberacién del compuesto activo.
Los expertos en la técnica estan en condiciones de seleccionar los polimeros
apropiados en las cantidades apropiadas para conseguir la tasa de liberacién de
compuesto activo deseada.

Las formulaciones de liberacion sostenida de la presente invencion
comprenden al menos un polimero para controlar la tasa de liberacién. El rango de
polimero para controlar la tasa de liberacion en la formulaciéon estd comprendido
preferentemente entre aproximadamente el 10% y aproximadamente el 75% en
peso, méas preferentemente entre aproximadamente el 20% y aproximadamente el
80% en peso. En una realizacién de la presente invencion, la cantidad de polimero
para controlar la tasa de liberacion en una forma de dosificacién de 250 mg esta
comprendida entre aproximadamente 50 y aproximadamente 150 mg. En algunas
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realizaciones, el polimero para controlar la tasa de liberacién es una celulosa éter,
como, por ejemplo, hidroxipropilmetilcelulosa que forma  matrices,
hidroxipropilcelulosa o hidroxietilcelulosa, por ejemplo, Methocel™ K4M Premium
CR o Methocel™ K100M Premium CR.

Ademas de comprender al menos un polimero para controlar la tasa de
liberacion, las formas de dosificacion de liberacion sostenida de la presente
invencién por 1o general comprenden al menos un acido orgénico. Tal y como aqul
se ufiliza, el término "acido orgénico™ engloba cualquier acido que pueda ser
ingerido sin peligro por un mamifero. Sin &nimo de quedar sujeto a ninguna teorla
en particular, se cree que el acido mejora la liberacién del farmaco an el intestino,
Ejemplos de acidos organicos adecuados para su utilizacion en la presente
invencion incluyen, pero no estan limitedos a, acido tartarico, dcido malico, acido
fumaérico, &cido aspértico, acido glutamico, glicina clorhidrato, acido adlpico, acido
succlnico, acido ascorbico, acido oléico o &cido cltrico. Son acidos organicos
preferidos el écido citrico o el acido organico polifuncional. El rango de &cido
orgénico en la formulacién es preferentemente de aproximadamente el 1% a
aproximadamente el 30%, mas preferentemente de aproximadamente el 2% a
aproximadamente el 10% en peso. En una realizacién de la presente invencion, la
cantidad de &cido organico en una forma de dosificacién de 250 mg es de
aproximadamente 5 a aproximadamente 50 mg, preferentements de
aproximadamente 5 a aproximadamente 25 mg. En algunas realizaciones, la
cantidad de &cido organico es de aproximadamente 2 a aproximadamente 50 mg.

Preferentemente, las formulaciones de liberacibn sostenida
sustancialmente no contienen una base. Tal y como aqul se utiliza, una
formulacién, forma de dosificacién, o composicion que sustancialmente no
contiene una base se refiere a una formulacién, foorma de dosificacion o
composicion que tiene menos de aproximadamente un 10% base,
preferentemente menos de aproximadamente un 5% base, y méas preferentemente
menos de aproximadamente un 1% o un 0,1% base. Tal y como aqul se utiliza, el
término "base™ se refiere a un compuesto quimico que funciona como un aceptor
de protones.

Ademés del compuesto activo y del polimero para controlar la tasa de
liberacion, las formulaciones de la invencion pueden comprender cualquier otra
variedad de materiales adicionales que confieren propiedades beneficiosas a la
formulacién. Tales materiales incluyen, por ejemplo, modificadores de la
solubilidad como surfactantes, como por ejemplo, sodio lauril sulfato, compuestos
acldicos, antioxidantes, modificadores de pH, agentes quelantes, rellenos,
desintegrantes, aglutinantes, lubricantes, estabilizantes, excipientes incluyendo
excipientes solubles en agua como az(cares y excipientes que dispersan el agua
como por ejemplo, celulosa microcristalina, diéxido de silicona cololdal, celulosa
silicificada microcristalina y almidén. En algunas realizaciones, la formulacién se
presenta con un pH de aproximadamente 6 o inferior, por ejemplo con un pH
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comprendido entre aproximadamente 1 y aproximadamente 6.

Como ejemplos no limitativos de excipientes solubles en agua o de
excipientes que dispersan el agua se incluyen la lactosa, manitol, sucrosa y
similares. Los excipientes solubles en agua pueden estar presentes en una gama
en por ciento en peso en funcién del objetivo terapéutico especifico requerido. Tal
y como se utilizan en la presente invencion, los porcentajes y las partes se
expresan como partes en peso o porcentajes en peso, a no ser que se indique lo
contrario. Por lo general, el rango de los excipientes solubles en agua puede ser,
por ejemplo, de aproximadamente un 0% a aproximadamente un 50% o a
aproximadamente un 99%, o de aproximadamente un 2% a aproximadamente un
25%. Como ejemplos de excipientes que dispersan el agua se incluyen la celulosa
microcristalina, diéxido de silicona coloidal, celulosa silicificada microcristalina
(Prosoly™), almidones, croscarmelosa sodio y similares.

Como ejemplos no limitativos de estabilizantes se incluyen antioxidantes
como BHA, BHT, 4cidos ascorbicos, tocoferoles, y similares. Como ejemplos no
limitativos de metales quelantes adecuados se incluyen EDTA, acido citrico y
similares. Como ejemplos no limitativos de modificadores de pH se incluyen el
écido cltrico, el acido fumarico y similares. Como ejemplos no limitativos de
aglutinantes se incluyen almidones, PVP (polivinilpirolidona), HPMGC
(hidroxipropilmetilcelulosa), HPC (hidroxipropilcelulosa) y similares. Como
ejemplos no limitativos de facilitadores del flujo se incluyen el estearato de
magnesio y similares. Como ejemplos no limitativos de modificadores de la
solubilidad se incluyen surfactantes como sodio lauril sulfato o polisorbato (por
ejemplo, Tween™ 80) y similares.

En una realizacién preferida, las formulaciones de liberacién sostenida de
la presente invencién comprenden el ingrediente activo, al menos un polimero
para controlar la tasa de liberacién, un 4cido orgénico, al menos un relleno y al
menos un lubricante.

Como ejemplos de lubricantes se incluyen, pero no estan limitados a,
acido estearico, estearato de magnesio, gliceril behenato, talco, aceite mineral (en
PEG), diéxido de silicona coloidal y similares. Se apreciard no obstante que
cualquier lubricante conocido en la técnica puede utilizarse en las formulaciones
aqul descritas. El rango de Ilubricante puede ser, por ejemplo, de
aproximadamente un 0,2% a aproximadamente un 5%, en peso. En una
realizacién de la presente invencion, la cantidad de lubricante en una forma de
dosificacion de 250 mg es de aproximadamente 1 mg.

Como ejemplos de rellenos se incluyen, pero no estdn limitados a,
celulosa silicificada microcristalina, celulosa microcristalina, acetato de celulosa,
diacetato de celulosa, triacetato de celulosa, lactosa monohidrato, lactosa anhidro,
carbonato de calcio, fosfato de calcio (por ejemplo, anhidro dibasico),
maltodextrina, dextrosa, fructosa, maltosa, manitol, aimidén, almidén (por ejemplo,
preeglatinizado), sucrosa y lactosa. Se apreciaré no obstante que cualquier relleno
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conocido en la técnica puede utilizarse en las formulaciones aqul descritas. El
rango de relleno puede ser, por ejemplo, de aproximadamente un 25% a
aproximadamente un 75%, o a aproximadaments un 99% en peso. En una
realizacién de la presente invencién (por ejemplo, para formulaciones de liberacion
sostenida, a titulo de ejemplo), la cantidad de relleno presente en una forma de
dosificacién de 250 mg es de aproximadamente 85 a aproximadamente 179 mg.

Las formas de dosificacidn de liberacion sostenida de |la presente
invencién pueden comprender el compuesto activo en cualquier porcentaje y parte
conveniente en relacion con los demas ingredientes. Tipicamente, la formulacién
comprende ingrediente activo en un porcentaje de aproximadamente un 0,3% a
aproximadamente un 25%, preferentemente de aproximadamente un 0,3% a
aproximadamente un 15%. En algunas realizaciones, la formulacién comprenderé
ingrediente activo en un porcentaje de aproximadamente un 1% a
aproximadamente un 25%, preferentemente de aproximadamente un 2% a
aproximadamente un 15%.

Por ejemplo, en una realizacién, las formulaciones de liberacion sostenida
rapida comprenden aproximadamente 10 partes de polimero para controlar |a tasa
de liberacién, y aproximadamente 5 partes de é&cido organico por parte de
ingrediente activo, por ejemplo, 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-
5il)-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal farmacéuticamente
aceptable de la misma.

En otra realizacién, las formulaciones de liberacién sostenida maedia
comprenden aproximadamente 25 partes de polimero para controlar la tasa de
liberacion, y aproximadamente 5 partes de &cido orgénico por parte da ingrediente
activo, por ejemplo, 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)-
piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal farmacéuticamente
aceptable de la misma.

En otra realizacion, las formulaciones de liberacion sostenida lenta
comprenden aproximadamente 30 paries de polimero para controlar la tasa de
liberacién, y aproximadamente 1 parte de acido organico por parte de ingrediente
activo, por ejemplo, 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)-
piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal farmacéuticamente
aceptable de la misma.

En otra realizacién, las formulaciones de liberacion sostenida comprenden
aproximadamente 18 partes de polimero para controlar la tasa de liberacién, y
aproximadamente 1 parte de acido organico por parte de ingrediente activo, por
ejemplo, 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5yl)-piperazin-1-il}-
propil}-N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la
misma.

En otra realizacion, las formulaciones de liberacién sostenida comprenden
aproximadamente 46 partes de polimero para controlar la tasa de liberacién, y
aproximadamente 1 parte de acido orgéanico por parte de ingrediente activo, por
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ejemplo, 4-ciano-N-{(2R)-2{4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il}-
propil}-N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la
misma.

En algunas realizaciones, las formulaciones de liberacion sostenida
comprenden aproximadamente 5 mg de ingrediente activo, de aproximadamente
50 a 150 mg de polimero para controlar |a tasa de liberacién, de aproximadamente
5 a aproximadamente 50 mg de acido orgénico, de aproximadaments 85 a
aproximadamente 179 mg de relleno y aproximadamente 1 mg de lubricante.

En algunas realizaciones, las formulaciones de liberacibn sostenida
comprenden aproximadamente 2 mg de ingrediente activo, de aproximadamente
50 a 150 mg de polimero para controlar la tasa de liberacion, de aproximadamente
2 a aproximadamente 50 mg de acido orgédnico, de aproximadamente 85 a
aproximadamente 179 mg de relleno y aproximadamente 1 mg de lubricante.

En algunas realizaciones, las formulaciones de liberacién sostenida, a
titulo de ejemplo, comprenden, en un comprimido de 250 mg, aproximadamente 5
mg de ingrediente activo y aproximadamente 50 mg de polimero para controlar |a
tasa de liberacidon. Una formulacién, a tituio de ejemplo, de este tipo puede
comprender ademas, por ejemplo, aproximadamente 169 mg de relleno,
aproximadamente 25 mg de acido organico (u ofro agente para mejorar la tasa de
liberacion en el intestino) y aproximadamente 1 mg de lubricante.

En algunas realizaciones, las formulaciones de liberacién sostenida, a
titulo de ejemplo, comprenden, en un comprimido de 250 mg, aproximadamente 5
mg de ingrediente activo y aproximadamente 125 mg de polimero para controlar la
tasa de liberaciébn. Una formulacién, a titulo de ejemplo, de este tipo puede
comprender ademés, por ejemplo, aproximadamente 84 mg de relleno,
aproximadamente 25 mg de acido organico (u otro agente para mejorar la tasa de
liberacién en el intestino) y aproximadamente 1 mg de lubricante.

En algunas realizaciones, las formulaciones de liberacién sostenida, a
titulo de ejemplo, comprenden, en un comprimido de 250 mg, aproximadaments 5
mg de ingrediente activo y aproximadamente 150 mg de polimero para controlar la
tasa de liberacién. Una formulacion, a titulo de ejemplo, de este tipo puede
comprender ademas, por ejemplo, aproximadamente 89 mg de relleno,
aproximadamente 5 mg de acido organico {(u otro agente para mejorar la tasa de
liberacién en el intestino) y aproximadamente 1 mg de lubricante.

En algunas realizaciones, las formulaciones de liberacién sostenida, a
titulo de ejemplo, comprenden, an un comprimido de 250 mg, aproximadamente 5
mg de ingrediente activo y aproximadamente 92 mg de polimero para controlar |a
tasa de liberacién. Una formulacién, a titulo de ejemplo, de este tipo puede
comprender ademas, por ejemplo, aproximadamente 150 mg de relleno,
aproximadamente 5 mg de acido organico (u otro agente para mejorar la tasa de
liberacién en el intestino) y aproximadamente 1 mg de lubricante.

En algunas realizaciones, las formulaciones de liberacidn sostenida, a
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titulo de ejemplo, comprenden, en un comprimido de 250 mg, aproximadamente 2
mg de ingrediente activo y aproximadamente 92 mg de polimero para controlar la
tasa de liberacion. Una formulacién, a titulo de ejemplo, de este tipo puede
comprender ademas, por ejemplo, aproximadamente 150 mg de reilleno,
aproximadamente 2 mg de acido organico (u otro agente para mejorar la tasa de
liberacién en el intestino) y aproximadamente 1 mg de lubricante.

Las formulaciones de liberacién sostenida contempladas en la presente
invencién pueden presentarse en cualquier forma adecuada para administrar a un
mamifero y no estan limitadas a los ejemplos aqul presentados.

En algunas realizaciones, las formulaciones de la invencién se presentan
en forma de pellets recubiertos o esferas. Un ejemplo no limitativo de una
formulacién de este tipo es una esfera que contiene un nlcleo de compuesto
activo en una matriz inerte, recubierto con un polimero para controlar la tasa de
liberacién como aqul se informa. Ejemplos no limitativos de polimeros apropiados
para controlar la tasa de liberacibn son los polimeros dependientes o
independientes del pH aqui descritos, como polimetacrilatos, Eudragit™ VS,
Eudragit™ RS/RL, acetato de celulosa flalato, etilcelulosas,
hidroxipropilmetiicelulosas, hidroxipropilcelulosas, hidroxipropiletiicelulosas y
similares.

En algunas realizaciones, las formulaciones de la invencion se presentan
en forma de pellets. Como ejemplos de tales formulaciones se incluyen las que
contienen pellets que contienen una capa de compuesto aclivo encima de un
nucleo inerte, por ejemplo una esfara de aziicar y un revestimiento de superficie
que contiene uno o varios polimeros para controlar la tasa de liberacion. En otras
realizaciones, las formulaciones se presentan en forma de cépsulas, por ejemplo,
cdpsulas de gelatina blanda o dura y/o polvo.

En algunas realizaciones, las formulaciones de la invencién se presentan
en forma de comprimidos. El porcentaje en peso de compuesto activo en las
formulaciones representativas de este tipo es de aproximadamente un 0,3% a
aproximadamente un 25%, preferentemente de aproximadamente un 0,3% a
aproximadamente un 15%. En algunas realizaciones, el porcentaje en peso de
compuesto activo en las formulaciones representativas de este tipo sera de
aproximadamente un 1% a aproximadamente un 25%, preferentemente de
aproximadamente un 2% a aproximadamente un 15%. Ejemplos no limitativos de
tales comprimidos son los comprimidos co-comprimidos, por ejemplo,
“"comprimido-en-comprimido™ y comprimidos matriz.

El comprimido co-comprimido puede incluir un nicleo y un revestimiento
exterior comprimido. Tanto el nicleo como el revestimiento exterior comprimido,
cada uno independiente o ambos, pueden contener compuesto activo y/o uno o
varios polimeros para controlar la tasa de liberacién. En algunas realizaciones, la
forma de dosificacion es un comprimido co-comprimido donde tanto el nicleo
como el revestimiento comprimido exterior contienen compuesto activo, y al
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menos un polimero para controlar la tasa de liberacidn, uno de los cuales es
preferentemente una hidroxipropilmetilcelulosa. Entre los polimeros que forman
matriz preferidos se incluye la hidroxipropilmetilcelulosa seleccionada entre
Methocel™ K4M, Methocel™ K15M, Methocel™ KIOOM, Methocel™ E10M,
Methoce™ E100M, Methocel™ E4M, Methocel K4M, Methocel™ K100LV,
Methocel™ ES0LV, Methocel™ E5, Methocel™ E6, Methocel™ E15LV o una
combinacion de dos 0 mas de éstas.

En algunas realizaciones, el comprimido es un comprimido matriz. La
composicion que forma matriz puede contener ceras, gomas, Oxidos de polietileno,
carbapoles, hidroxipropilmetilcelulosas, hidroxipropilcelulosas, hidroxietilcelulosas,
polimetacrilatos u otros polimeros para controlar la tasa de liberacidn como los
aqul descritos. En algunas realizaciones, dichos comprimidos matriz se preparan
mezclando el compuesto activo y el polimero que forma matriz conjuntamente y
comprimiendo la mezcla.

En algunas realizaciones, el comprimido es un comprimido matriz que
incluye una cera matriz. Tales comprimidos pueden prepararse, por ejemplo,
derritiendo una cera como cera de camauba, alcohol cetostearilo o acidos grasos,
0 combinaciones de éstos, y afiadiendo compuesto activo junto con un relleno
como celulosa microcristalina asi como otros excipientes, rellenos, lubricantes y
similares, y dejando que la mezcla se enfrie. Las formulaciones preparadas
pueden recubrirse opcionalments con, o contener uno o varios polimeros solubles
en agua o polimeros para controlar la tasa de liberacion. La cera puede estar
presente en la formulacibn en una cantidad total en peso, por ejemplo, de
aproximadamente un 10% a aproximadamente un 60%, preferentemente de
aproximadamente un 20% a aproximadamente un 40%. Se pueden aportar a la
presente invencién una amplia variedad de ceras adecuadas. Como ejemplos no
limitativos de tales ceras se incluyen la cera de camauba, el alcohol cetostearilo,
los écidos grasos, o una mezcla de dos o mas de éstos. El comprimido matriz
también puede contener uno o més polimeros para controlar la tasa de liberacion
como los aqul descritos.

En algunas realizaciones, el comprimido matriz es un comprimido que
incluye una matriz de dxido de polletileno, por ejemplo y no como limitacién,
resinas de 6xido de polietileno como SENTRY POLIOX™ (Union Carbide Corp.) o
equivalentes. Como POLIOX adecuados se incluyen POLIOX™ WSR N-10, N-60
K, WSR-1105N, o WSR 303. El POLIOX™ puede tener un peso molecular en el
rango de, por ejemplo, 100.000 a 7.000.000 o de 900.000 a 5.000.000. E| 6xido de
polietileno puede estar presente en la formulacién en una cantidad total en peso,
por ejemplo, de aproximadamente un 5% o de aproximadamente un 10% a
aproximadamente un 40%, o de aproximadamente un 75%, preferentemente de
aproximadamente un 5% a aproximadamente un 40% o de aproximadamente un
10% a aproximadamente un 20% de la formulacién. El comprimido matriz también
puede contener uno o varios polimeros para controlar la tasa de liberacién como
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los aqul descritos.

En algunas realizaciones, el comprimido matriz es un comprimido que
incluye uno o varios polimeros para controlar la tasa de liberacién como los aqul
descritos, como el polimero que forma matriz. En algunas realizaciones, tales
comprimidos incluyen una o varias hidroxipropilmetilceluiosas que forman matriz,
como las aqul descritas, como el polimero que forma matriz. En algunas
realizaciones preferidas, es ventajoso utilizar una hidroxipropilmetilcelulosa de alta
viscosidad como Methocel™ K4M en una cantidad en peso, por ejemplo, de
aproximadamente un 15% a aproximadamente un 70%, preferentemente de
aproximadamente un 18% a aproximadamente un 50%. También pueden utilizarse
otros polimeros de alta viscosidad como, por ejemplo, Methocel™ K15M,
Methocel™ K100M, o Methocel™ E4M y similares. En algunas realizaciones,
puede utilizarse una hidroxipropilmetilcelulosa de baja viscosidad, como
Methocei™ ES50LV, Methocel™ ES, Methoce™ E6, o Methocel™ E15LV o
combinaciones de la misma y similares. En algunas realizaciones, pueden
utilizarse tanto una. hidroxipropilmetilcelulosa de alta viscosidad como de baja
viscosidad en la matriz En algunas realizaciones, cuando Ila
hidroxipropilmetiicelulosa de baja densidad est4d presente en una gama de
aproximadamente un 15% a aproximadamente un 70%, preferentemente de
aproximadamente un 25% a aproximadeamente un 50%, la
hidroxipropilmetilcelulosa de alta densidad esta presente en una cantidad en peso
de aproximadamente un 20% a aproximadamente un 50%.

Por lo general, el compuesto o ingrediente activo puede estar contenido
dentro de cualquier capa de una forma de dosificacion de la invencion, y liberacién
sostenida del compuesto activo puede conseguirse mediante la utilizacién de un
polimero para controlar la tasa de liberacién que o bien esté contenido dentro de la
capa que contiene el compuesto activo, o0 en cualquier capa que acompafie a la
capa que contiene el compuesto activo, por ejemplo un revestimiento entérico. Tal
revestimiento entérico también puede aplicarse a los pellets, cuentas o esferoides
que contienen el compuesto activo, o el compuesto activo puede estar contenido
dentro del propio revestimiento entérico.

En algunas realizaciones de las formulaciones del comprimido matriz de la
invencién, el compuesto activo estd presente en una cantidad en peso de
aproximadamente un 0,02% a aproximadamente un 18%, preferentemente de
aproximadamente un 0,02% a aproximadamente un 4%.

Los comprimidos de la invenciéon pueden estar recubiertos con cubiertas
peliculares solubles en agua, agentes colorantes, o estar recubiertos con
polimeros dependientes o independientes del pH para un mayor control de la tasa
de liberacion del compuesto activo. En algunas realizaciones, los comprimidos
estdn recubiertos con un subrecubrimiento, un recubrimiento entérico o un
sobrerecubrimiento, o cualquier combinaciéon de éstos. En algunas realizaciones
preferidas, los comprimidos de las formulaciones de la invencién tienen una

3

0



10

16

20

25

30

35

40

coof

25

cubierta pelicular.

La presente invencion proporciona métodos y/o procesos para preparar
formulaciones de liberacion sostenida que comprenden 4-ciano-N-{(2R)-2-[4-(2,3-
dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il]-propil}-N-piridin-2-i-benzamida, sales
farmacéuticamente aceptables de la misma, compuestos estructuraimente
relacionados, y/o metabolitos. En una realizacién, una composiciébn que
comprende el ingrediente activo con al menos un polimero para controlar la tasa y
al menos un acido orgéanico se comprime durante un tiempo y bajo condiciones
efectivas para formar un comprimido a base de los mismos. En algunas
realizaciones, el comprimido tiene ademas una cubierta, por ejemplo, pelicular.

En otra realizacién, el ingrediente activo se mezcla con al menos un
polimero para controlar la tasa de liberacion y al menos un acido orgénico
formando de ese modo una mezcla. La mezcla puede ademas comprimirse
durante un tiempo y bajo condiciones para formar un comprimido. En algunas
realizaciones, el comprimido tiene ademas una cubierta, por ejemplo, pelicular. En
una realizacion preferida, la mezcla es una mezcla seca.

En algunas realizaciones, las formulaciones se preparan mediante
compactacion por rodilios. Por ejemplo, pueden prepararse comprimidos mediante
granulacién seguida de molienda. En algunas realizaciones, el ingrediente activo,
relleno (por ejemplo, celulosa microcristalina) y polimero (por ejemplo,
hidroxipropiimetilcelulosa) se granulan y luego se muelen. Los grinulos molidos se
mezclan a acontinuacidn con excipientes adicionales, como, por ejemplo, acido
cltrico y estearato de magnesio.

También se incluyen, de acuerdo con la presente invencion, cualquiera de
las numerosas tecnologias que existen para obtener formulaciones orales de
liberacién sostenida incluidas las descritas més arriba, asl como micro y
macroencapsulado, fibras, matrices tanto poliméricas (alta densidad y baja
densidad) como no poliméricas, espumas, liposomas, micelos, geles, farmaco
dispersado fisicamente en matrices poliméricas, porosas, ligeramente porosas o
no porosas, adsorcion en resinas de intercambio de iones, mezcla con o adsorcion
en matrices degradables quimica o bioldgicamente y similares. EIl compuesto
activo puede formularse de manera que el farmaco alcance una (nica
concentracidn méxima o puede estar formulado de manera que el fArmaco alcance
dos 0 més niveles méximos. La administracién por via oral puede tener lugar en
forma de dosificacién liquida o sdlida. Las formas de dosificacion liquidas incluyen
jarabes, suspensiones, emulsiones, elixires y similares. El vehliculo liquido puede
incluir una base orgénica o acuosa y puede modificarse ademas con aditivos
farmacéuticos adecuados como solubilizantes, emulsionantes, tampones,
preservantes, edulcorantes, agentes saborizantes, agentes suspensores, agentes
espesantes, reguladores de la viscosidad del color, estabilizantes u
osmoreguladores, o combinaciones de los mismos. El vehiculo acuoso también
puede contener, por ejemplo, sustancias poliméricas o acsites.
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La presente invencién también proporciona formas de dosificacién de
liberacién inmediata. Las formas de dosificacién de liberacién inmediata de Ia
presente invencién pueden comprender el ingrediente activo, por ejemplo, 4-ciano-
N<{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)-piperazin-1-il]-propil}-N-piridin-2-il-
benzamida, sales farmacéuticamente aceptables de la misma, compuestos
estructuralmente relacionados, o metabolitos. Al igual que en las formulaciones de
liberacion sostenida, en algunas realizaciones, el ingrediente activo esta
micronizado. Preferentemente las formulaciones de liberacién inmediata
sustancialmente no contienen una base.

En una realizacion preferida, la formulacion de liberacidon inmediata
comprende el ingrediente activo, al menos un relleno y al menos un lubricante.
Las formulaciones de la invencidn pueden incluir adicionalmente entre una
variedad de materiales que confieren propiedades beneficiosas a la formulacién.
Tales materiales incluyen, por ejemplo, modificadores de la solubilidad como
surfactantes como, por ejemplo, sodio lauril sulfato, compuestos acidicos, rellenos,
lubricantes, antioxidantes, modificadores de pH, agentes quelantes,
desintegrantes, aglutinantes, estabilizantes, excipientes incluidos excipientes
solubles en agua como azlcares, y excipientes que dispersan el agua como
celulosa microcristalina, dioxido de silicona coloidal, celulosa silicificada
microcristalina y almidon. El rango de Ilubricante es tipicamente de
aproximadamente, por ejemplo, un 0,2% a aproximadamente un 5% en peso. En
una realizacién de la presente invencion, la cantidad de lubricante en una forma de
dosificacién de 150 mg es de aproximadamente 0,5 a aproximadamente 1 mg. E!
rango de relleno puede ser, por ejemplo, de aproximadaments un 70% a
aproximadamente un 89%, en peso. En una realizacién de la presente invencion,
la cantidad de relleno en una forma de dosificacion de 150 mg es de
aproximadamente 80 a aproximadamente 149 mg.

Las formas de dosificacidon de liberacién inmediata de la presente
invencién pueden contener el compuesto activo en cualquier porcentaje y parte
conveniente en relacién con los otros ingredientes. Tipicamente, la formulacion
comprende ingrediente activo en un porcentaje de aproximadamente 0,05% a
aproximadamente 10%.

Por ejemplo, en una realizacién, las formulaciones de liberacién inmediata
comprenden aproximadamente 2897 partes de relleno, y aproximadamente 1,5
partes de lubricante por parte de ingrediente activo, por ejemplo, 4-ciano-N-{(2R)-
2-[4+(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida
o una sal farmacéuticamente aceptable de la misma.

En otra realizacion, las formulaciones de liberacién inmediata comprenden
aproximadamente 29 partes de relleno, y aproximadamente 0,15 partes de
lubricante por parte de ingrediente activo, por ejemplo, 4-ciano-N-{(2R)-2-{4-(2,3-
dihidro-benzo[1,4]dioxin-5il}-piperazin-1-if}-propil}-N-piridin-2-i-benzamida o una
sal farmacéuticamente aceptable de la misma.
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En otra realizacién, las formulaciones de liberacién inmediata comprenden
aproximadamente 148 partes de relleno, y aproximadamente 0,75 partes de
lubricante por parte de ingrediente activo, por ajemplo, 4-ciano-N-{(2R)-2-[4-(2,3-
dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una
sal farmacéuticamente aceptable de la misma.

En otra realizacion, las formulaciones de liberacién inmediata comprenden
aproximadamente 58 partes de relleno, y aproximadamente 0,3 partes de
lubricante por parte de ingrediente activo, por ejemplo, 4-ciano-N- {((2R)-2-{4-(2,3-
dihidro-benzo[1,4]dioxin-5il)-piperazin-1-il]-propil}-N-piridin-2-il-benzamida o una
sal farmacéuticamente aceptable de la misma.

Las formulaciones de liberacion inmediata contempladas en la presente
invencion pueden presentar cualquier forma adecuada para su administracién a un
mamifero y no estan limitadas a los ejemplos aqul presentados.

La presente invenciéon proporciona métodos y/o procesos para preparar
formulaciones de liberacion inmediata que comprenden 4-ciano-N-{(2R)-2-[4-(2,3-
dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida, sales
farmacéuticamente aceptables de la misma, y/o metabolitos de las mismas. En
una realizacién, una composicién que comprende el ingrediente activo con al
menos un relleno y al menos un lubricante se comprime durante un tiempo y bajo
condiciones efectivas para formar un comprimido a base del mismo. En algunas
realizaciones, el comprimido tiene ademés una cubierta, por ejemplo, pelicular.

En algunas realizaciones, el ingrediente activo se mezcla con al menos un
relileno y al menos un lubricante formando de ese modo una mezcla. La mezcla se
puede comprimir asimismo durante un cierto tiempo y bajo condiciones para
formar un comprimido. En algunas realizaciones, el comprimido tiene ademds una
cubierta, por ejemplo, pelicular.

En algunas realizaciones, las formulaciones se preparan mediante
compactacion por rodillos.

Las formas de dosificacién de liberacién inmediata, como por ejemplo las
formas de dosificacion de liberaciéon sostenida pueden ser, por ejemplo, en forma
de pellets recubiertos, esferas, cipsulas, polvo o comprimidos.

Asl, de acuerdo con la presente invencién se presentan formas de
dosificacion de liberacién sostenida y de liberacibn inmediata, incluidas
formulaciones de dosificacién de liberacion sostenida por via oral y no oral. Por
consiguients, la presente invencién incluye cada una de las numerosas
tecnologlas existentes para formulaciones de dosificacion de liberacién inmediata
no oral. La liberacién del compuesto activo de acuerdo con la presente invencién
puede tener lugar por via mucosal, vaginal, rectal, ocular, transdémmica,
intrauterina, rutas y similares.

La presente invencién por lo tanto proporciona, entre otras cosas, formas
de dosificacibn pam 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il)}-
piperazin-1-if}-propil}-N-piridin-2-il-benzamida, sales farmacéuticamente
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aceptables de la misma, compuestos estructuraimente relacionados, y/o
metabolitos, métodos para la liberacién inmediata de 4-ciano-N-{{2R)-2-{4-(2,3-
dihidro-benzo[1,4ldioxin-5il}-piperazin-1-il]-propil}-N-piridin-2-i-benzamida, sales
farmacéuticamente aceptables de la misma, compuestos estructuralmente
relacionados, y/o metabolitos, y métodos para la liberacién sostenida de 4-ciano-
N-<{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il]-propil}-N-piridin-2-il-
benzamida, sales farmacéuticamente aceptables de la misma, compuestos
estructuraimente relacionados, y/o metabolitos durante un periodo de tiempo
prolongado. En algunas realizaciones, la administracion de la forma de
dosificacién tendra lugar una vez cada 24 horas, una vez cada 12 horas, 0 una vez
cada 6 horas.

En algunas realizaciones, el ingrediente activo es liberado a una tasa de
liberacién uniforme. Por “tasa de liberacién uniforme” se entiende una tasa de
liberacién por hora media desde el nacleo que varia positiva o negativamente en
no mas de aproximadamentes un 30% y preferentemente en no méas de
aproximadamente un 25% y mas preferentemente en no mas de un 10% de la
tasa de liberacion por hora media anterior o posterior.

En alguna realizacion, el ingrediente activo es liberado en un periodo de
tismpo prolongado. Por "periodo de tiempo prolongado” se entiende un perlodo de
tiempo continuo de al menos aproximadamente 4 horas, preferentemente 6-8
horas o més y, mas preferentemente, 10 horas, 15 horas o mas. Por ejemplo, en
algunas realizaciones, las formas de dosificacién de liberacién sostenida aqul
descritas empiezan liberando un agente terapéutico a una tasa de liberacion
uniforme en aproximadamente 1 a aproximadamente 6 horas, o aproximadamente
2 a aproximadamente 8 horas después de ia administracién y la tasa de liberacién
uniforme, como se define mas amiba, continia durante un periodo de tiempo
prolongado de aproximadamente un 25% hasta que al menos aproximadamente
un 75% y preferentemente al menos aproximadamente un 85% del farmaco es
liberado a partir de la forma de dosificacién. La liberacion del agente terapéutico
contin(a posteriormente durante varias horas mas, aunque la tasa de liberacién se
ralentiza algo por lo general a partir de la tasa de liberacién uniforme.

En algunas realizaciones, la forma de dosificacién estd formulada para
liberar el ingrediente activo a una tasa que es efectiva para conseguir una
concentracién maxima de plasma en aproximadamente 1 a aproximadamente 12
horas después de la administracion. En algunas realizaciones, la forma de
dosificado se formulanéa para liberar el ingrediente activo a una tasa que es efectiva
para conseguir una concentracién maxima de plasma en aproximadamente 1 a
aproximadamente 4 horas después de la administracion. En algunas realizaciones,
la forma del dosificado se formulara para liberar el ingrediente antivo a una tasa
que es efectiva para conseguir una concentracibn de plasma del 50%
aproximadamente de la concentracién méxima de plasma en aproximadamente 15
horas después de la administracién, preferiblemente en aproximadaments 1 a
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aproximadamente 10 horas después de la administracion.

En otras realizaciones, la forma de dosificacién esta formulada para liberar
el ingrediente activo a una tasa que es efectiva para conseguir una concentracién
méaxima de plasma en aproximadamente 6 o aproximadamente 12 horas después
de la administracién.

La "concentracion del farmaco en plasma® o "concentracion en plasma" se
refiere a la concentracién del formaco en el plasma sanguineo de un sujeto,
generaimente expresada como masa por unidad de volumen, tlpicamente
nanogramos por mililitro. La concentracién del faérmaco en plasma en cualquier
momento después de la administracién del farmaco aparece referida como Cyempo,
como en Cgn 0 Casn.

Los expertos en la técnica aprecian que las concentraciones del farmaco
obtenidas en sujetos individuales variard debido a la variabilidad entre pacientes
on los muchos pardmetros que afectan a la absorcién, distribucién, metabolismo y
excrecion del firmaco. Por esta razén, a menos que se indique lo contrario, los
valores medios obtenidos a partir de grupos de sujetos se utilizan aqul con el
propésito de comparar datos de concentracién del farmaco en plasma y para
analizar relaciones entre las tasas de disolucién de la forma de dosificacion in vitro
y las concentraciones del farmaco en plasma in vivo.

Las formulaciones de dosificacién aqul descritas facilitan la liberacién
inmediata o sostenida de compuestos activos en un mamifero a través de
multiples vias, incluida la administracién oral. En algunas realizaciones preferidas,
las formulaciones incluyen el compuesto 4-ciano-N-{(2R)-2-[4{(2,3-dihidro-
benzo[1,4]dioxin-5il}-piperazin-1-il]-propil}-N-piridin-2-il-benzamida,
preferentemente la sal clorhidrato de la misma.

Ejemplos

Ejemplo 1: Identificacién de metabolitos de 4-clano-N-{(2R)-2-[4-(2,3-dIhldro-
benzo[1,4]dloxIn-5lI)-plperazin-1-i]-propil}-N-piridin-2-ll-benzamida

Cuatro metabolitos referidos como M8, M11, M12, y M13 se aislaron
mediante extraccién en disolvente (etil acetato conteniendo un 10% de metano)
seguida de HPLC semipreparativa. La separacion HPLC semipreparativa se llevd
a cabo en una columna xTerra C18 (7,8 x 300 mm, 10 ym), y como fase mévil se
utiliz6 un gradiente de acetonitrilo/agua conteniendo 10 mM de acetato de amonio
(pH=4,5).

Las estructuras de los metabolitos se determinaron en base a una RMN y
a los datos del espectro de masa. Para la RMN, todas las muestras se disolvieron
en CD;CN. Para la muestra M11, se afiadi6 aproximadamente un 10% D20 para
incrementar la solubilidad. Se obtuvieron los datos del proton y COSY en todas las
muestras. Para las muestras que contenfan M11 y M12, se adquirieron también
los datos HSQC y HMBC para determinar las estructuras.

Los metabolitos M11, M12 y M13 se formaron mediante hidroxilacién en la
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estructura dihidrobenzo-[1,4]dioxin-piperacina. Se realizaron estudios de RMN
para determinar la ubicacién de la hidroxilacibn en estos metabolitos y para
confirmar la estructura de M8.

M11: El espectro del protdn 1D de M11 mostrd dos protones arométicos
de la estructura 2,3-dihidro-benzo[1,4] dioxin en lugar de 3 como en el compuesto
original, lo que indica que la hidroxilacién se produjo en el anillo de benceno. Las
sefiales de los dos protones son dobletes que sugieren que la hidroxilacién ha
tenido lugar en las posiciones Cg 0 Cs. Para distinguir los dos isémeros regio se
llev6 a cabo un experimento 1D NOE toda vez que son previsibles unas
correlaciones NOE relativamente fuertes entre el proton Hg de benceno y los
protones de piperacina para la hidroxilacion en Cs, pero no para la hidroxilacién en
Cs. Tales comrelaciones NOE se han observado asimismo en el experimento 1D
NOE.

Por lo tanto la estructura de M11 es la que se muestra mas abajo donde el
grupo hidroxilo se encuentra en Cg de la estructura 2,3-dihidro-benzo[1,4]dioxin.

M12: El espectro del protén 1D de M12 resultd méas complicado de lo
previsto para el metabolito. Un anélisis minucioso del espectro, sin embargo,
sugiere que la muestra contenia isémeros. La comparacion del espectro del protdn
del metabolito M12 con el del compuesto original indica que las estructuras
arométicas y la estructura piperacina estan intactas en M12. Los protones del
anillo 1,4-dioxin, sin embargo, son muy diferentes. Se observan fres sefiales de
metina a 5.5, 5.15 y 5.1 ppm. Estos protones de metina estan integrados en un
protén equivalente para la muestra. Los datos HSQC muestran que los
desplazamientos de carbono de estos grupos metina estan entre 80 y 88 ppm, lo
que sugiere la hidroxilacién en uno de los dioxin metilenos. El espectro COSY
muestra que el protdbn de metina descendente estd corelacionado con los
protones de metileno del anillo de dioxano, confirnando la hidroxilacién en el anillo
de dioxano. El hecho de que se hayan observado mas de dos juegos de sefiales
indica que en la muestra existlan isdbmeros quirales. No esta claro el que los
isdbmeros quirales hayan sido generados por las enzimas o por la racemizacién en
las fases de purificacion de la muestra. Tomando como base los resultados de la
RMN, la estructura de M12 es la que se muestra a continuacion:

610
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M13: La comparacion del espectro del protdn de M3 con el de M12 sugiere
que M12 y M13 son muy similares. Todos los protones aromaticos observados en
el compuesto original se observaron en M13 lo que sugiere que las estructuras
aromaticas estan intactas en el metabolito. Parece ser que en M13, la hidroxilacién
se produjo también en el anillo dioxin. De manera similar al M12 el M13 contenia
isdmeros indicados por cuatro protones de metina observados a 5.5, 5.19, 5.10 y
4.86 ppm. Se ha observado que a lo largo del tiempo la intensidad de estas cuatro
seflales de metina cambiaba lo que sugiere que se habla modificado la relacion
entre los isbmeros. Se observaron cambios similares en M12. Combinado con los
resultados del andlisis de M12 parece ser que los espectros observados en la
RMN de M12 y M13 podrian no representar los componentes originales. El analisis
de la RMN indicd que M12 y M13 se produjeron por hidroxilacion del anillo de
dioxano, comespondiendo a 2 y 3 posiciones, respectivamente. Lamentablemente
M12 y M13 se pueden reorganizar y ambos pueden ser racemizados.

\%

MB8: Se obtuvieron para esta muestra los espactros del protén y de COSY
de M8. Los datos son consistentes con la estructura propuesta para M8 en base al
anélisis MS/MS realizado por DSM. La estructura piridina, la estructura piperacina
y las estructuras ciano-propil benzamida estén todas ellas intactas. Comparadas
con el compuesto original, el Gnico grupo que falta es la estructura 2,3-dihidro-
benzo[1,4]dioxin.

)

Ejemplo 2: Identificacién de compuestos estructuraimente relaclonados con
4-clano-N-{{2R)-2-[4-{2,3-dIhidro-benzo[1,4]dloxin-5il)-plperazin-1-l)}-propil}-N-
piridin-2-l-benzamida

Se identificaron compuestos estructuralmente relacionados representados
por las Formulas 2-9. Los compuestos estructuraimente relacionados se aislaron a
partir de una preparacidon que comprende 4-ciano-N-{(2R)-2-[4-{2,3-dihidro-
benzo[1,4]dioxin-5il)}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida mediante
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cromatografia preparativa en cantidades de aproximadaments 1 mg con una
pureza de aproximadamente 90%. Las estructuras se establecieron mediante
espectroscopia de resonancia magnética nuclear, espectrometria de ionizacién de
masa por electronebulizacion y determinacibn del niumero de protones
intercambiables.

Una preparacién que comprende sal de clorhidrato de 4-ciano-N-{(2R)-2-
[4-+(2,3-dihidro-benzo[1,4]dIoxin-5il}-piperazin-1-if]-propil}-N-piridin-2-il-benzamida
se procesd de la siguiente manera. Se convirti6 el material de partida en base
mediante el tratamiento con hidréxido de osdio acuoso y acetato de etilo. La
solucién de acetato de etilo resuitante se secéd azeotrdpicamete, se diluyd con
heptano para obtener una mezcla 3:1 acetato de etilo heptano y se traté con gel
de sllice. La mezcla resultante se filtrd y concentrd repetidas veces para remover
el heptano. Se traté la base con una solucidn de acetato de etilo con 1,0
equivalente de cloruro de hidrégeno en acetato de etilo. Se disolvid el producto en
etanol desnaturalizado caliente. Se filtré la mezcla y se concentrd. Se cristalizd el
producto enfriando y aislando mediante filtracién. Se secé la torta himeda final.
Este proceso redujo los niveles de impurezas diméricas de 4-ciano-N-{(2R)-2-[4-
(2,3-dihidro-benzo[1,4]dioxin-5il)}-piperazin-1-iljpropil}-N-piridin-2-il-benzamida.
Elemplo 3: Formulaclones de llberaclén sostenida representativas de la
presente Invenclén

Ingrediente Funcién del | Cantidad por comprimido
Ingrediente (mg)
Répido | Medio | Lento
Ntcleo activo:
Elorhidrato de 4-ciano-N-(2RH  Activo
-[4-(2,3-dihi-dro-
benzo[1,4]dioxin-5il)-piperazin- 5,0 50 5,0
1-il}-propil}-N-piridin-2-
I-benzamida®
Celulosa silicificada Relleno
microcristalina 169,0 84,0 | 88,75
(ProSolv® HD 90)
HPMC Polimero
{Methocel™ K4M Premium CR) 50,0 1250 37,5
HPMC Polimero
(Methocel™ K100M Premium - - 112,75
CR)
Estearato Mg NF Lubricante 1,0 1,0 1,0
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Acido citrico, anhidro Para mejorar la
_ fasade 250 250 50
liberacién en el
intestino
Peso del nicleo 250 250 250
(mg)
Cubierta pelicular:
Opadry blanco Pelicula blanca 7.8 7.5
(YR-1-18202A)
Opadry claro Pelicula clara 1,25 1.25
(YR-1-19025A)
Peso total del comprimido. 258,75 258,75
(mg)
a: Puede resultar necesario ajustar 1a cantidad de ingrediente activo en

funcién de su potencia de liberacion

Ejemplo 4: Formulaclones de liberacléon sostenida representativas de la
5 presents invencién

ngrediente Funcién del Pantldad por
ingrediente  comprimido (mgﬁ

lorhidrato de 4-ciano-N-{(2R)-2-[4-(2,3-
ihidro-ben-zo[1,4]dioxin-5il)-piperazin-1- Activo 5,0 2.0
I-propil}-N-piridin-2-il-benzamida®

Celulosa microcristalina
L-actosa de fiujo rapido Relleno 100,000 100,00
HPMC
(Methocel™ K4M Premium CR) Polimero 55,00 55,00
HPMC .

(Methocel™ K100LV Premim CR LH) Polimero 3759 37.50
Fstearato de Mg NF Lubricante 1,0 1,0
Acido citrico, anhidro Para mejorar la

Tasa de liberacién 5,00 2,00
an el intestino
Peso del nacleo 250 250
(mg)
Opadry blanco




N
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M4
Opadry claro
(YS-1-19025A) Pelicula clara 1,25 1.2%
Peso total del comprimido
(ma) 258.75‘ 258,7
a; Puede resultar necesario ajustar la cantidad de ingrediente activo en

funcion de su potencia de liberacion
EjJemplo 5: Formulaciones de llberacién inmediata representativas de la
presente invenclén.
5 Comprimidos de 0,5 mg
Ingrediente Relivindicaclén % Contenido
(mg) Peso/Peso (mg/comprimido)

Ingrediente activo 0.5 0,33 0,50

micronizado™®

Lactosa Monohidrato, NF° 79,17 118,75

Celulosa microcristalina, NF 20,00 30,00

Estearato de magnesio, NF 0,50 0,75
Total 100,0 150,00

El ingrediente activo es clorhidrato de 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida.
a; La porcién de la estructura activa (sin base) representa teéricamente el
93% de la sustancia del farmaco clorhidrato de 4-ciano-N-{(2R)-{4-(2,3-
10 dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il]-propil}-N-piridin-2-il-benzamida.
Las cantidades reales afiadidas estin basadas en la potencia de la
sustancia del farmaco clorhidrato. Los contenidos relacionados en la tabla
anterior se basan en el peso del ingrediente activo.

b: Si la sustancia del farmaco clorhidrato no alcanza el 100% de potencia,
156 debera efectuarse un ajuste del contenido de la sustancia del fArmaco con
el cormespondiente ajuste del contenido de lactosa monohidrato.
c: Incluye una cantidad en exceso. La cantidad tedrica es de 0,075 Kg.
Comprimidos de 1,0 mg,
ingredionte Relvindicaclén % Contenido

(mg) Peso/Peso (mg/comprimido)

Ingrediente activo 1,0 0,67 1.0

micronizado®®

Lactosa Monohidrato, NF® 78,89 118,25

Celulosa microcristalina, NF 20,00 30,00

Estearato de magnesio, NF 0,50 0,75
Total 100,0 150,00

El ingrediente activo es clorhidrato de 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
20  benzo[1,4]dioxin-5il)-piperazin-1-il}-propil}-N-piridin-2-il-benzamida.
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anterior se basan en el peso del ingrediente activo.

b: Si la sustancia del farmaco clorhidrato no alcanza el 100% de potencia,
debera efectuarse un ajuste del contenido de la sustancia del fArmaco con

ca09f

La porcidn de la estructura activa (sin base) representa tedricamente el
93% de la sustancia del farmaco clorhidrato de 4-ciano-N-{{2R)-[4-(2,3-
dihidro-benzo[1,4]dioxin-5il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida.
Las cantidades reales afiadidas estdn basadas en |a potencia de la
sustancia del famaco clorhidrato. Los contenidos relacionados en la tabla

el correspondiente ajuste del contenido de lactosa monohidrato.

C: Incluye una cantidad en exceso. La cantidad tedrica es de 0,075 Kg.
Comprimidos de 2,5 mg
Ingrediente Relvindicacién % Contenido
(mg) Peso/Peso (mg/comprimido)
Ingrediente activo 25 1,67 2,50
micronizado®®
Lactosa Monohidrato, NF® 77,83 116,75
Celulosa microcristalina, NF 20,00 30,00
Estearato de magnesio, NF .50 0,75
Total 100,0 150,00

Ei ingrediente activo es clorhidrato de 4-clano-N-{(2R)-2-[4-(2,3-dihidro-

benzo[1,4]dioxin-5il}-piperazin-1-il]-propil}-N-piridin-2-il-benzamida.

a: La porcién de la estructura activa (sin base) representa teéricamente el
93% de la sustancia del famaco clorhidrato de 4-ciano-N-{(2R)-[4-(2,3-
dihidro-benzo[1,4]dioxin-5il)}-piperazin-1-il}-propil)-N-piridin-2-il-benzamida.
Las cantidades reales afiadidas est4n basadas en la potencia de la
sustancia del fairmaco clorhidrato. Los contenidos relacionados en la tabla

anterior se basan en el peso del ingrediente activo.

b: Si la sustancia del fammaco clorhidrato no alcanza el 100% de potencia,
debera efectuarse un ajuste del contenido de la sustancia del farmaco con

el comrespondiente ajuste del contenido de lactosa monohidrato.

c: Incluye una cantidad en exceso. La cantidad tedrica es de 0,075 Kg.
Comprimidos de 5,0 mg
Ingrediente Relvindicaclén % Contenido
(mg) Peso/Peso (mg/comprimid )
Ingrediente activo 5,0 3,33 5,0
micronizado®®
Lactosa Monohidrato, NF® 76,17 114,25
Celulosa microcristalina, NF 20,00 30,00
Estearato de magnesio, NF ,50 0,75
Total 100,0 150,00

7
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El ingrediente activo es clorhidrato de 4-ciano-N-{(2R)-2-[4-{2,3-dihidro-

benzo[1,4]dioxin-5il}-piperazin-1-il-propil}-N-piridin-2-il-benzamida.

a: La porcién de la estructura activa (sin base) representa tedricamente el
93% de la sustancia del farmaco clorhidrato de 4-ciano-N-{(2R)-[4-(2,3-
dihidro-benzo[1,4]dioxin-5il }-piperazin-1-il}-propil }-N-piridin-2-il-benzamida.
Las cantidades reales afiadidas estin basadas en la potencia de la
sustancia del farmaco clorhidrato. Los contenidos relacionados en la tabla
anterior se basan en el peso del ingrediente activo.

b: Si la sustancia del farmaco clorhidrato no alcanza el 100% de potencia,
debera efectuarse un ajuste del contenido de la sustancia del farmaco con
el correspondiente ajuste del contenido de lactosa monohidrato.

c: Incluye una cantidad en exceso. La cantidad tedrica es de 0,075 Kg.

EjJemplo 6: Instrucciones de fabricacién representativas para comprimidos
de liberacién Inmediata representativos

1. Dispensar la lactosa monohidrato y la celulosa microcristalina en
recipientes adecuados.

2. Dispensar el clorhidrato de 4-ciano-N-{(2R)}{4-(2,3-dihidro-
benzo[1,4]dioxin-5il}-piperazin-1-il]-propil}-N-piridin-2-il-benzamida en una cuba de
mezcla de tambor de tamafio adecuado. Afiadir una pequefia porcién de la lactosa
monohidrato dispensada y mezclarla en un mezclador de tambor.

3. Pasar la mezcla previa del paso 2, seguida de la celulosa
microcristalina, a través de un tamiz de 500 ym a una cuba de mezcia de tambor
de tamafio adecuado. Mezclar.

4. Transferir la mezcla previa del paso 3 a una cuba de mezcla de
tambor de tamafio adecuado. Pasar la lactosa monohidrato reatante & través de un
tamiz de 500 ym a la cuba de mezcla. Mezclar.

5. Pesar la mezcla y calcular la cantidad de estearato de magnesio
requerida para el lote. Dispensar el estearato de magnesio en un recipiente
adecuado y mezclario con una porcién de la mezcla del paso 4.

6. Pasar esta mezcla previa a través de un tamiz de 500 ym y en la
mezcla remanente en la cuba de mezcia. Mezclar la mezcla final.

7. Comprimir la mezcla del paso 6 utilizando una maquina de
compresion adecuada equipada con los accesorios apropiados para producir
comprimidos con el peso y la dureza requeridos.

8. Eliminar el polvo, comprobar el peso e inspeccionar visualmente los
comprimidos terminados.

REIVINDICACIONES
1. Un compuesto que es 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-
ily-piperazin-1-il]-propil}-N-piridin-2-i-benzamida o una sal farmacéuticamente
aceptable de la misma en forma de particulas con un didmetro medio de no méas
de aproximadamente 20 micras.
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2. El compuesto de la reivindicacién 1 en forma de particulas con un didmetro
medio de aproximadamente 0,75 a aproximadamente 10 micras.

3. El compuesto de la reivindicacién 1 en forma de particulas con un didmetro
medio de aproximadamente 2 a aproximadamente 8 micras.

4. Una composicion que comprende 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il)}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida que estd
sustanciaimente libre de dimeros de 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il)-piperazin-1-il}-propil}-N-piridin-2-il-benzamida.

5. La composicion de la reivindicacion 4 que comprende menos que alrededor
del 0,1 por ciento en peso de cada uno de los dimeros de 4-ciano-N-{(2R)-2-[4-
(2,3-dihidro-benzof1,4]dioxin-5-il)-piperazin-1-il]-propil}-N-piridin-2-il-benzamida.

6. La composicién de cualquiera de las reivindicaciones 4 o 5 donde dichos
dimeros se seleccionan del grupo formado por la Formula 7 y la Férmula :

-—cS\ , CL8~80<‘&}-

Formala 7

~obo8B80fo-

Foonabls 8

donde R; @s -CHs, -CH(CHj),, -CH;CHzCHs, CH2CH2CH2CH3 o -CH2CH;
CH2CH2CH;.
7. Una composicién que comprende {(2R)-2-{4-(2,3-dihidro-benzo[1,4]dioxin-5-
il)-piperazin-1-il}-propil}-N-piridin-2-il-amina o una sal farmacéuticamente aceptable
de la misma.
8. La composicion de la reivindicacion 7 que comprende ademéas 4-ciano-N-
{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-
benzamida o una sal farmacéuticamente aceptable de la misma.
9. Una composicion que comprende 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o wuna sal
farmacéuticamente aceptable de la misma.
10. La composicién de la reivindicacién 9 que comprende 4-ciano-N-{(2R)-2-[4-
(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o
una sal faimacéuticamente aceptable de la misma.
11. Una composicién que comprende:
4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il]-propil}-
N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma;
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{(2R)-2-[4-(2,3-dihidro-benzo[1 4]dioxin-5-il}-piperazin-1-il] -propil}-N-piridin-
2-il-amina o una sal farmacéuticamente aceptable de la misma; y

4-ciano-N-{(2S)-2-[4(2,3-dihidro-benzo[1 4]dioxin-5-il)-piperazin-1-il]-propil}-
N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma.
12. La composicion de la reivindicacion 11 que comprende:

Sal de clorhidrato de 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il)-
piperazin-1-il]-propil}-N-piridin-2-il-benzamida;

{(2R)-2-[4{2,3dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il] -propil}-N-piridin-
2-il-amina; y

Sal de clorhidrato de 4-ciano-N-{(2S)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il)-
piperazin-1-il]-propil}-N-piridin-2-il-benzamida.
13. La composicién de la reivindicacion 11 que comprende:

aproximadamente 0,1 por ciento en peso de dicha {(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il] -propil}-N-piridin-2-il-amina;

aproximadamente 0,1 por ciento en peso de dicha sal clorhidrato de 4-
ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il]-propil}-N-
piridin-2-il-benzamida; y

un resto de dicha sal clorhidratio de 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-ill-propil}-N-piridin-2-il-benzamida.
14. La composicién de cualquiera de las reivindicaciones 11 a 13 que comprende
ademéas al menos un polimero para controlar la tasa de liberacidn y al menos un
4cido organico.
15. Un forma de dosificacién que comprende 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il)-piperazin-1-il]-propil}-N-piridin-2-i-benzamida o una sal
farmacéuticamente aceptable de la misma, donde dicha 4-ciano-N-{(2R)-2-[4(2,3-
dihidro-benzo[1,4]dioxin-5-il)-piperazin-1-if]-propil}-N-piridin-2-i-benzamida o una
sal faamacéuticamente aceptable de la misma es liberada a una tasa que es
efectiva para conseguir una concentracion maxima de plasma en
aproximadamente 1 a aproximadamente 12 horas después de la administracion.
16. La forma de dosificacion de la reivindicacién 15 donde dicha 4-ciano-N- {(2R)-
2-[4-(2,3-dihidrobenzo[1,4]dioxin-5-il}-piperazin-1-il]-propil}-N-piridin-2-il-benzamida
o una sal farmacéuticamente aceptable de la misma es liberada a una tasa que es
efectiva para conseguir una concentracién de plasma que es aproximadamente un
50% de dicha concentracibn maxima de plasma en aproximadamente 1 a
aproximadamente 10 horas después de la administracion.
17. Una forma de dosificacién que comprende 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma, donde dicha 4-ciano-N-{(2R)-2-{4-(2,3-
dihidro-benzol[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una
sal farmacéuticamente aceptable de la misma es liberada a una tasa que es
efectiva para conseguir una concentracion de plasma que es aproximadaments un
50% de una concentracibn méxima de plasma en aproximadamente 1 a

A



10

15

20

25

30

pudsy”

39

aproximadamente 10 horas después de la administracion.

18. La forma de dosificacion de la reivindicacion 17 donde dicha 4-ciano-N-{(2R)-
2-[4-(2,3-dihidrohenzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida
0 una sal farmacéuticamente aceptable de la misma es liberada a una tasa que es
ofectiva para conseguir una concenfracibn méaxima de plasma en
aproximadamente 1 a aproximadamente 12 horas después de la administracién.
19. Una forma de dosificacién que comprende:

4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il)-piperazin-1-il]-propil}-
N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma;

al menos un polimero para controlar |la tasa de liberacién; y

al menos un acido organico.
20. La forma de dosificacién de la reivindicacion 19 que esta sustancialmente
libre de dimeros de 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1.4]dioxin-5-il)-
piperazin-1-il}-propil}-N-piridin-2-il-benzamida.
21. La forma de dosificacién de la reivindicacién 20 que compmede menos que
alrededor del 0,1 por ciento en peso de cada uno de los dimeros de 4-ciano-N-
{(2R)-2-[4-(2,3-dihidro-benzo[1,4 Jdioxin-5-il}-piperazin-1-il]-propil}-N-piridin-2-il-
benzamida.
22. La forma de dosificacién de cualquiera de las reivindicaciones 20 o 21 donde
dlchos d[meros S0 salacclonan del grupo formado por la férmula 7 y la férmula 8:

Farmmla 7

@%&8\}(&3

Focamls B

donde R; es -CHa. -CH(CHa)z. -CHzCHzCHa. CHzCHQCHzCHs o -CHzCHz
CHzCH2CHs.

23. La forma de dosificacién de la reivindicacion 19 donde dicha 4-ciano-N<{(2R)-
2-[4-2,3-dihidro-benzo[ 1,4 )dioxin-5-il)-piperazin-1-il}-propil}-N-piridin-2-il-
benzamida o una sal farmacéuticamente aceptable de la misma, dicho al menos
un jpolimero para controlar la tasa de liberacion y dicho al menos un acido
orgénico, estan mezclados entre si.

24. La forma de dosificacion de cualquiera de las reivindicaciones 19 a 23
comprende entre alrededor de 2 y alrededor de 46 partes de dicho polimero para
controlar la tasa de liberacién y entre alrededor de 0,4 y alrededor de 10 partes de
dicho acldo orgénico por cada parte de dicha 4-ciano-N-{(2R)-2-[4~(2,3-dihidro-
benzo[1,4 xlioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-i-benzamida o una sal
farmacéuticamente aceptable de la misma.
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25. La forma de dosificacidon de cualquiera de las reivindicaciones 19 a 23
comprende airededor de 10 partes de dicho polfimero para controlar [a tasa de
liberacion y alrededor de 5 partes de dicho acido orgénico por cada parte de dicha
4-ciano-N-{(2R)-2-]4-(2,3-dihidro-benzo[1,4)dioxin-5-il}  piperazin-1-il]-propil}-N-
piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma.

26. La forma de dosificacion de cualquiera de las reivindicaciones 19 a 23
comprende alrededor de 25 partes de dicho polimero para controlar la tasa de
liberacién y alrededor de 5 partes de dicho acido orgénico por cada parte de dicha
4-ciano-N-{(2R)-2-{4-(2,3-dihidro-benzo[1 ,4)dioxin-5-il)-  piperazin-1-il}-propil}-N-
piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma.

27. La forma de dosificacidon de cualquiera de las reivindicaciones 19 a 23
comprende alrededor de 30 partes de dicho polimero para controlar la tasa de
liberacion y alrededor de 1 parte de dicho Acido orgénico por cada parte de dicha
4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4)dioxin-5-il}-  piperazin-1-il}-propil}-N-
piridin-2-iI-benzamida o una sal farmacéuticamente aceptable de la misma.

28. La forma de dosificacién de cualquiera de las reivindicaciones 19 a 23
comprende alrededor de 18 partes de dicho polimero para controlar la tasa de
liberacién y alrededor de 1 parte de dicho acido orgéanico por cada parte de dicha
4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4)dioxin-5-ll}  piperazin-1-il}-propil}-N-
piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma.

29. La forma de dosificacion de cualquiera de las reivindicaciones 18 a 23
comprende alrededor de 46 partes de dicho polimero para controlar la tasa de
liberacién y alrededor de 1 parte de dicho acido orgénico por cada parte de dicha
4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzof1,4)dioxin-5-i}-  piperazin-1-il]-propil}-N-
piridin-2-il-benzamida o una sal farmacéuticamente aceptabie de la misma.

30. La forma de dosificacién de cualquiera de las reivindicaciones 19 a 23
comprende alrededor 5 mg de 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4)dioxin-
5-il)}- piperazin-1-il}-propil}-N-piridin-2-il-benzamida 0 una sal farmacéuticamente
aceptable de la misma.

31. La forma de dosificacion de cualquiera de las meivindicaclones 19 a 23
comprende alrededor 2 mg de 4-ciano-N-{{(2R}-2-[4-(2,3-dihidro-benzo[1,4)dioxin-
5-il} piperazin-1-il]-propil}-N-piridin-2-il-benzamida o una sal farmacéuticamente
aceptable de la misma.

32. La forma de dosificacién de la reivindicacibn 30 que comprende entre
alrededor de 50 y alrededor de 150 mg de dicho, al menos, un polimero para
controlar la tasa de liberacién y entre alrededor de 5 mg y alrededor de 50 mg de
dicho, al menos, un acido orgénico.

33. La foorma de dosificacién de la reivindicacién 31 que comprende entre
alrededor de 50 y alrededor de 150 mg de dicho, al menos, un polimero para
controlar la tasa de liberacion y entre alrededor de 2 mg y alrededor de 50 mg de
dicho, al menos, un acido orgénico.

34. La forma de dosificacién de cualquiera de las reivindicaciones 19 a 33 donde
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dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4 )dioxin-5-il}- piperazin-1-if}-propil}-
N-piridin-2-il-benzamida esta micronizada.

35. La forma de dosificacion de cualquiera de las reivindicaciones 19 a 34 donde
dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1 4]dioxin-5-il}-piperazin-1-il}-propil}-
N-piridin-2-i-benzamida o una sal farmacéuticamente aceptable de la misma se
presenta en forma de particulas con un didmetro medio de no mas de
aproximadamente 20 micras.

36. La dosificacién de cualquiera de las reivindicaciones 19 a 35 donde dicha 4-
ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-
piridin-2-il-benzamida o una sal farmacéuticamente aceptable de |a misma se
presenta en forma de particulas con un didmetro medio de aproximadamente 0,75
a aproximadamente 10 micras.

37. La forma de dosificacion de cualquiera de las reivindicaciones 19 a 37 donde
dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidrobenzo[1,4]dioxin-5-il)-piperazin-1-il]-propil}-
N-piridin-2-il-benzamida o una sal famacéuticamente aceptable de la misma se
presenta en forma de particulas con un didmetro medio de aproximadamente 2 a
aproximadamente 8 micras.

38. La forma de dosificacién de cualquiera de las relvindicaciones 18 a 37 donde
dicha 4-ciano-N-{(2R)-2-[4-{2,3-dihidro—benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-
N-piridin-2-il-benzamida esta presente en forma de su sal clorhidrato.

39. La forma de dosificacién de cualquiera de las reivindicaciones 19 a 38 que
sustancialmente no contiene una base.

40. La forma de dosificacién de de cualquiera de las reivindicaciones 19 a 39
donde dicho Acido organico es 4cido cltrico.

41. La forma de dosificacion de de cualquiera de las reivindicaciones 19 a 40
donde dicho al menos un polimero para controlar la tasa de liberacién es una
metilcelulosa.

42. La forma de dosificacién de de cualquiera de las reivindicaciones 19 a 40
donde dicho al menos un polimero para controlar la tasa de liberacion es una
hidroxipropilmetilcelulosa o hidroxipropiimetilcelulosa ftalato.

43. La forma de dosificacion de la reivindicacién 42 donde dicho al menos un
polimero para controlar la tasa de liberacion es una hidroxipropilmetilcelulosa.

44. La forma de dosificacién de cualquiera de las reivindicaciones 19 a 43 que
comprende ademas al manos un relleno.

45. La forma de dosificaciéon de la reivindicacion 44 donde dicho al menos un
relleno es celulosa microcristalina.

46. La foorma de dosificacién de cualquiera de las reivindicaciones 19 a 45 que
comprende ademas al menos un lubricante.

47. La forma de dosificacion de la reivindicacién 46 donde dicho al menos un
lubricante es estearato de magnesio.

48. La forma de dosificacion de la reivindicacién 19 que comprende alrededor de
5 mg de dicha 4-ciano-N-{{2R)-2-{4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-
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il}-propil}-N-piridin-2-il-benzamida o una sal fammacéuticaments aceptable de la
misma, alrededor de 50 mg de dicho un pollmero para controlar ia tasa de
liberacién, y alrededor de 25 mg de dicho acido citrico y, ademas, comprende
alrededor de 1689 mg del relleno y alrededor de 1 mg de lubricante.

49. La forma de dosificacion de la reivindicacién 19 que comprende alrededor de
5 mg de dicha 4-ciano-N<{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-
il}-propil}-N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la
misma, alrededor de 125 mg de dicho un polimero para controlar la tasa de
liberacién, y alrededor de 25 mg de dicho &cido clirico y, ademas, comprende
alrededor de 84 mg del relleno y alrededor de 1 mg de lubricante.

50. La forma de dosificacidn de 1a reivindicacién 19 que comprende alrededor de
5 mg de dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-
il}-propil)-N-piridin-2-i-benzamida o una sal farmacéuticamente aceptable de la
misma, alrededor de 150 mg de dicho un polimero para controlar la tasa de
liberacién, y alrededor de 5 mg de dicho &cido cltrico y, ademéa, comprende
alrededor de 89 mg del relleno y alrededor de 1 mg de lubricante.

51. La forma de dosificacion de la reivindicacion 19 que comprende alrededor de
5 mg de dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il)-piperazin-1-
ifl-propil)-N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la
misma, alrededor de 92 mg de dicho un polimero para controlar la tasa de
liberacién, y alrededor de 5 mg de dicho 4cido citrico y, ademés, comprende
alrededor de 146 mg del relleno y alrededor de 1 mg de lubricante.

52. La forma de dosfficaciéon de la reivindicacién 19 que comprende alrededor de
2 mg de dicha 4-ciano-N-{(2R)-2-[4«{2,3-dihidro-benzo[1,4]dioxin-5-il)-piperazin-1-
ilj-propiil)-N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la
misma, alrededor de 92 mg de dicho un polimero para controlar la tasa de
liberacién, y alrededor de 2 mg de dicho &cido cltrico y, ademas, comprende
alrededor de 152 mg del relleno y alrededor de 1 mg de lubricante.

53. La forma de dosificacion de cualquiera de las reivindicaciones 19 a 52 que
tiene la forma de un comprimido.

54. La forma de dosificaciéon de cualquiera de las reivindicaciones 19 a 53 que
tiene la forma de un comprimido revestido con una pelicula.

55. La forma de dosificacién de la reivindicacién 19 donde dicho compuesto se
libera a una tasa que es efectiva para lograr una maxima concentracién en plasma
entre alrededor de 1 hora y 12 horas después de la administracion.

56. La forma de dosificacién de Ila reivindicaicén 19 donde dicho compuesto se
libera a una tasa que es efetiva para lograr una concentracién en plasma entre
alrededor del 50 % de la concentracién maxima en plasma en alrededor de 1 y
alrededor de 10 horas después de la administracion.

57. Un proceso que comprende administrar una forma de dosificacién de acuerdo
con cualquiera de las reivindicaciones 19 a 56, para un mamifero.

58. El proceso de la reivindicaicon 57 donde dicha form de dosificaicon se
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administra a dicho mamifero aproximadamente una vez cada 24 horas.
59. El proceso de la reivindicaicdn 57 donde dicha forma de dosificacién se
administra a dicho mamifero aproximadamente dos veces cada 24 horas.
60. Una composicién que comprende:
4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzof1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-
piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma;

al menos un polimero para controlar la tasa de liberacién: y

al menos un acido orgénico.
61. La composicion de la reivindicacién 60 que sustancialmente no contiene una
base.
62. La composicién de la reivindicacién 60 o 61 que se presenta en forma de una
mezcla seca.

63. Un proceso que comprende poner a disposicidbn una composicién segun la
reivindicacién 60 a 62 y comprimir dicha composicién durante un tiempo y bajo
condiciones efectivas para formar un comprimido a partir de la misma.

64. El proceos de la reivindicacibn 63 que ademés comprende aplicar un
recubrimiento al comprimido.

65. El producto del proceso de la reivindicacion 63 o 64.
66. Un proceso que comprende mezclar 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma; al menos un polimero para controlar la
tasa de liberacién; y al menos un acldo orgénico, formando de ese modo & una
mezcia de la misma.
67. El proceso de la reivindicacion 866 que comprende ademas comprimir dicha
mezcla durante un tiempo y bajo condiciones efectivas para formar un comprimido
a partir de la misma.
68. El proceso de la reivindicacién 67 que comprende ademas aplicar a dicho
comprimido una cubierta pelicular.
69. Una forma de dosificacién que comprende:

4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il]-propil}-
N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma;

al menos un relleno; y

al menos un lubricante.
70. La forma de dosificacién de la reivindicacién 69 donde dicha 4-ciano-N- {(2R)-
2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-
benzamida o una sal farmacéuticamente aceptable de la misma esta micronizada.
71. La forma de dosificacion de la reivindicacion 69 donde dicha 4-ciano-N-{(2R)-
2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il)-piperazin-1-il}-propil}-N-piridin-2-il-
benzamida o una sal farmacéuticamente aceptable de la misma se presenta en
forma de particulas con un diametro medio de no méas de aproximadamente 10
micras.
72. Laforma de dosificacién de la reivindicacion 69 donde dicha 4-ciano-N- {{(2R)-
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2-[4«2,3-dihidro-benzo|1,4)dioxin-5-il}-piperazin-1-il]-propil}-N-piridin-2-il-
benzamida o una sal farmacéuticamente aceptable de la misma se presenta en
forma de particulas con un didmetro medio de aproximadamente 20 micras.

73. La forma de dosificacién de la reivindicacién 69 donde dicha 4-ciano-N-{(2R)-
2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-ill-propil}-N-piridin-2-il-
benzamida o una sal farmacéuticamente aceptable de la misma se presenta en
forma de particulas con un diametro medio de aproximadamente 0,75 a
aproximadamente 10 micras.

74. La forma de dosificacion de la reivindicacion 69 a 73 donde dicha 4-ciano-N-
{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il]-propil}-N-piridin-2-il-
benzamida esta presente en forma de su sal clorhidrato.

75. La forma de dosificaciéon de la reivindicacion 69 a 74 que sustancialments no
contiene una base.

76. La forma de dosificacion de la reivindicacion 69 a 75 donde dicho al menos un
relleno es una mezcla de celulosa microcristalina y lactosa.

77. La forma de dosificacién de la reivindicacién 689 a 768 donde dicho al menos un
lubricante es estearato de magnesio.

78. La forma de dosificacion de la reivindicacién 69 a 77 donde dicha 4-ciano-N-
{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-l}-piperazin-1-il}-propil}-N-piridin-2-il-
benzamida o una sal farmacéuticamente aceptable de la misma, dicho al menos
un relleno, y dicho al menos un lubricante estidn mezclados entre sl.

79. La forma de dosificacién de la reivindicacién 69 a 78 que comprende
aproximadamente 15 a aproximadamente 300 partes de dicho relleno y
aproximadamente 0,1 a aproximadamente 3 partes de dicho lubricante por parte
de dicha 4-ciano-N-{(2R)-2-[4-(2,3-dIhidrobenzo[1.4]dioxin-5-il}-piperazin-1-il]-
propil}-N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la
misma.

80. La forma de dosificacion de la reivindicacion 69 a 78 que comprende
aproximadamente 297 partes de dicho relleno y aproximadamente 1,5 partes de
dicho lubricante por parte de dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-i-benzamida o una sal
famacéuticamente aceptable de la misma.

81. La forma de dosificacibn de la reivindicacion 69 a 78 que comprende
aproximadamente 29 partes de dicho relleno y aproximadamente 0,15 partes de
dicho Ilubricante por parte de dicha 4-ciano-N<{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il]-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma.

82. La forma de dosificacion de la reivindicacibn 69 a 78 que comprende
aproximadamente 148 partes de dicho relleno y aproximadamente 0,75 partes de
dicho lubricante por parte de dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-i-benzamida o una sal
farmacéuticamente aceptable de la misma.
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83. La forma de dosificacibn de [a reivindicacién 69 a 78 que comprende
aproximadamente 58 partes de dicho relleno y aproximadamente 0,3 partes de
dicho Ilubricante por parte de dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma.

84. La forma de dosificacidbn de la reivindicacibn 69 a 78 que comprende
aproximadamente 0,1 a aproximadamente 2,5 mg de dicha 4-ciano-N-{(2R)-2-[4-
(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il)-propil}-N-piridin-2-il-benzamida o
una sal farmacéuticamente aceptable de la misma.

85. La forma de dosificacion de la reivindicacion 84 que comprende
aproximadamente 80 a aproximadamente 150 mg de dicho al menaos un relleno.
86. La forma de dosificacién de la reivindicacibn 84 u 85 que comprende
aproximadamente 0,75 mg de dicho al menos un lubricante.

87. La fooma de dosificacion de la reivindicacion 68 a 78 que comprende
aproximadamente 0,1 mg de dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il]-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma; aproximadamente 149 mg de dicho al
menos un relleno, y aproximadamente 0,75 mg de dicho al menos un lubricante.
88. La forma de dosificacion de la reivindicacion 69 a 78 que comprende
aproximadamente 05 mg de dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il)-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma; aproximadamente 148 mg de dicho al
menos un relleno, y aproximadaments 0,75 mg de dicho al menos un lubricante.
89. La forma de dosificacién de la reivindicacién 69 a 78 que comprende
aproximadamente 1,0 mg de dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il)-piperazin-1-if]-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma; aproximadamente 148 mg de dicho al
menos un relleno, y aproximadamente 0,75 mg de dicho al menos un lubricante.
90. La forma de dosificacidn de la reivindicacion 69 a 78 que comprende
aproximadamente 25 mg de dicha 4-ciano-N- ((2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma; aproximadamente 146 mg de dicho al
menos un relleno, y aproximadamente 0,75 mg de dicho al menos un lubricante.
91. La forma de dosificacidn de la reivindicacion 69 a 78 que comprende
aproximadamente 50 mg de dicha 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-i-benzamida o una sal
farmacéuticamente aceptable de la misma; aproximadamente 144 mg de dicho al
menos un relleno, y aproximadamente 0,75 mg de dicho al menos un lubricante.
92. La forma de dosificacién de la reivindicacién 69 a 91 que se presenta en forma
de un comprimido.

93. La forma de dosificacién de la reivindicacion 69 a 92 que se presenta en forma
de un comprimido con cubierta pelicular.
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94. Un proceso que comprende administrar una forma de dosificacion de acuerdo
con cualquiera de las reivindicaciones 69 a 93 a un mamifero.
95. El proceso de la reivindicacién 94 donde dicha forma de dosificacion es
administrada a dicho mamifero aproximadamente dos veces cada 24 horas.
96. El proceso de la reivindicacion 94 donde dicha forma de dosificacion es
administrada a dicho mamifero aproximadamente cuatro veces cada 24 horas.
87. Una composicién que comprende:
4-ciano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil
}N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma;
al menos un relleno; y
al menos un lubricante.
98.Una composicién que comprende:
aproximadamente de 0,5 a aproximadamente 5 mg de 4-ciano-N-{(2R)-2-[4-
(2,3-dihidro-benzo[1,4]dioxin-5-il)-piperazin-1-il}-propil}-N-piridin-2-i-benzamida o
una sal farmacéuticamente aceptable de la misma;
aproximadamente de 140 a aproximadamente 150 mg de al menos un
relleno; y
aproximadamente de 0,5 a aproximadamente 1,0 mg de al menos un
lubricante.
99, La composicion de la reivindicacion 97 o 88 que sustancialmente no contiene
una base.
100. La composicién de cualquiera de las relvindicaciones 87 a 89 que se
presenta en forma de una mezcla seca.
101. Un proceso que comprende poner a disposiciébn una composicién segun la
relvindicacién 97 a 100 y comprimir dicha composiciéon durante un tiempo y bajo
condiciones efectivas para formar un comprimido a partir de la misma.
102. El proceso de la reivindicacion 101 que comprende ademas aplicar un
revestimiento a dicho comprimido.
103. El producto del proceso de la reivindicacion 101 o 102.
104. Un proceso que comprende mezclar 4-ciano-N-{(2R)-2-[4-(2,3-dihidro-
benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma; al menos un relleno; y al menos un
lubricante, formando de ese modo una mezcla entre sl.
105. El proceso de la reivindicacién 104 que comprende ademas comprimir dicha
mezcla durante un tiempo y bajo condiciones efectivas para formar un comprimido
a partir de la misma.
105. El proceso de la reivindicacién 104 que ademéas comprende comprimir dicha
mezcla durante un tiempo y en condiciones efectivas como para formar un
comprimido.
106. El proceso de la reivindicacién 104 que comprende ademés aplicar a dicho
comprimido una cubierta pelicular.
107. Un compuesto que es 4-ciano-N-{(2R)-2-[4-(8-hidroxi-2,3-dihidro-
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benzo[1,4]dioxin-5-il}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma.

108. Un compuesto que es 4-ciano-N-{(2R)-2-[4-(3-hidroxi-2,3-dihidro-
benzo[1 4]dioxin-5-il}-piperazin-1-il]-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma.

109. Un compuesto que es 4-ciano-N-{(2R)-2-[4-(2-hidroxi-2,3-dihidro-
benzo[1,4]dioxin-5-il)-piperazin-1-il}-propil}-N-piridin-2-il-benzamida o una sal
farmacéuticamente aceptable de la misma.

110. Un compuesto que es 4-ciano-N-(2R-2-piperazin-1-il-propil}-N-piridin-2-il-
benzamida o una sal farmacéuticamente aceptable de la misma.

111. Un procedimiento que comprende administrar un compuesto de acuerdo
con las reivindicaciones 107 a 110 a un mamifero.

112. Una forma de dosificado que comprende un compuesto de acuerdo con una
cualquiera de las reivindicaciones 107 a 110, por lo menos un polimero que
controla la tasa liberadora, y al menos un &cido organico.

113. Una forma de dosificacién que comprende un compuesto de acuerdo con
cualquiera de las reivindicaciones 107 a 110, al menos un polimero para
controlar la velocidad de liberacién y, al menos, un acido organico.
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1. [x] The appiicant i hereby notified that the intemutional search report and the writien opinion of the intemational Searching
Authority have baen established and are trangmitted herewtth.

Flling of amendiments and statsment under Article 18:
The applicant ks entitied, i he so wishas, 1o amend the claima of the intamational Applicetion (se& Rule 48):
When? The time limit for fillng such amendments s normally 2 months from the date of tranamittal of the
intemational Search Report; however, for more detalls, sae tha notes on the accompanying sheet.
Where? Dirctly o the  Imiemational Buraau of WIPO, 34 chemin dea Colombeties
1211 Geneva 20, Switzsriand, Fascimile No.: {(41-22) 740.14.35
For mors detalled Instructions, see 1he nolss on the accompanying sheat.

2 D The applicant s hareby notified that no Intemational search raport will be astablished and thet the deciaration under
Article 17(2)(e) 10 that effect and the written opinion of the intemational Searching Authority are trenemitted herowith.

3 D With regard to the protest against payment of (an) additional fea{s) under Rule 40.2, the appiicant la notified that:

[J the protest igethar with the decision theracn haa been transmitied 1o the Intsmational Bureeu together with the
applicant’s request to forward the texts of both the protest and the daclalon thereon to the designaied Offices.

[[] no decision hes baen made yet on the protest; the applicant will be notified as soon 8s & decision ls mads.

4. Reminders

Shortly alter the expiration of 18 menths from the priority date, the intamational application wilt be published by the
intemational Buresu. If the applicant wishes o avoki or postpons publication, a notice of withdrawal of the intemational
application, or of the priority claim, must reach the Intemational Bureau as pravided in Rules 80bis.1 and 800is.3, respectively,
before the completion of the technical prepamtions for intemational publication.

The applicant may aubmit comments on an informal basls on the written apinion of the intemational Searching Autharlly to the
Intamational Bureau. The intemnational Bureau will send a copy of such comments to all designatad Offices uniess an
international preilminary examination report has been or Is to be established. Thesa comments woukd alaso be made avallable 1o
the public but not before the expimtion of 30 monthe from the priority date.

Within 19 montha from tha priority date, but only In reapact of some designated Offices, a demand for inlemational preliminary
examination must be flisd if tha applicant wishes to postpona the antry Into the national phase untll 30 montha from the priority
dats (In soma Offices even latar); otherwise, the applicant must, within 20 months from the priority date, periorm the prescribed
acte for entry Into the netionsl phass befors those dasignated Offices.

In reapect of other designatad Offices, the time limit of 30 months (or leter) will apply even if no demand la filed within 19

See the Annex tp Form PCTAR/301 and, for detafls about the applicable time Emits, Office by Office, see the PCT Appilcant’s
QGuide, Voluma ||, National Chapters and the WIPO Intamet site.

Name and mailing address of the Intemational Searching Authority | Authorized officer
European Patent Office, P.B. 5818 Patentiaan 2
@ NL-2280 HV Rijswik Stefan Brell

Tel. (+31-70) 340-2040, Tx. 31 651 epo ¥,
Fax: (+31-70) 340-3016

Form PCTASA/220 (January 2004)
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Theas Notes are intended to give the baslo insiructions conceming the fiing of amendments under asticls 19. The
Nolaa are based on the reguirements of the Palent Cooperation Treaty, the Regulsiions and the Adminisirative instrustions

undar that Treaty. in case of disorepancy between thess Nolsa and those requiremants, the latter are appiicable. For more
dulsiled informalion, ses also the PCT Applicant’s Quide, a publiastion of WIPO.

in thasa Noles, “Article”, "Ruls”, anxd "Ssclion" refar in the provisions of the PCT, the PCT Reguistiors and the PCT
mmnmm:-pm

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 18

The applicant has, afler having recelved the intermnational sesrch report, one oppariunlly fo amend the claims of the
international application. & shouid however be emphasized thet, sinow all parts of the iInlsmational application (olaime,
description and drawings) may be amended during the inlemational prelimingry examination proeedurs, there s usuaslly
no nead ip fle amendments of the claims under Artiola 19 except where, 8.g. the spplicant wants the latier io be published
for the purposss of provisional proteclion or has ancther eason for smending the alaima before intemalional pbuloslion.
Furthermore, i should be emphasized that provisional protsction s avalahbis in some Btaiss only.

What parts of the inlermational application may be srsended?
Undar Artisle 18, snly the slaima may be amended.
During the intemational phase, the elsims may alec be smended (or further smended) under Artiale 34 bafore

the intemadional Prefiminary Examining Autharlly, The deseription end drawings may only be amendsd under
Artide 34 before the intsmational Examining Authorlly.

into the national all of the intemalional be amended under Artisle 28
:-ncrty r: Iill. parts sppiication may be am u

When? Wihin 2 months from the dsie of traremiital of the intemationsl search report or 18 months from the priority
date, whichever iime Imit expires lsler. i should be noted, however, that the amendments will be considered
aa having besn received on fima ¥ thay are recsived by the Inlemational Bureau after the expirstion of the
appiicable time imit but before the completion of the isahnicsl preparations for intamalional publication
(Fase 48.1).

Whars not to file the smendinanta ®

The amendmenis may only be fied with the Intlemational Buresu and nat with tha recsiving Oftioe or the
internaiional Searching Authorily (Rule 48.2).

Whare a demand for inlemational preiminary sxamination has been /s flied, sse below.

Howr? Eilher by eanwelling one or more eniia elalma, by adkling ons or mare new claims or by amending the et of
onse or mare of the dsime as fled.

A replacement shest must be submitted for sash shest of the daims whish, on aseount of an emendment ar
amendmenis, differs from the shast originally fled.

Al the olaims sppewssing on a replacement shest muat be numbsered in Arabio rumerals. Whemn & olaim b
oancelied, no renumbering of the cther clainm s recuired. in all casss whare claims sre enumbered, they must
be enumberad comecutively (Administralive instrustions, Beclion 205{(h)).

Tha amsndments must be mads in the language in which the internationsl application is o be published,

What decuments must/may sccompany the amendments?
Latter (Saction 208(b)):
The amendments must be submitied with a latter,

The lstter will not be published with the intkemationsl application and the amended diaims. it sheuld net be
sorfused with the *Blatement under Article 15(1)" (sse below, under "Statement umder Artisle 19(1)7).

Tha jatter must be In English ar French, ai tha shaice of the applicant. However, I¥ the language of the
internations! application is English, the lstier must be in English; i the language of tha internstional ap plicatien
s French, the lstter must be in French.

Notes to Form PCTASA/220 (firet shest) (January 1954)
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The leiter must indicate the diferencas belween the claims ss flad and the olaims a3 amended. R muat, in
p.lleult indicats, hmmﬁmuﬁonﬁdﬁmmh-mmmhmum
hﬂnmhmmlddmmqhm

the dlaim & unchanged;

the slaim i cancelied;

the claim s new;

the claim replaces one or more olelme as filed;

tha claim is the result of the division of & olaim ae Sad.

33335

The Bustrate the in which amandmants mustbe inthe
lnlculnln-lp.hn manner mu sxplained

1. [When ariginally there were 48 olaims and after amandment of some claims there are 51}
"Clame 1 10 29, 31, 32, 34, 35, 37 o 40 repiaced by amended olaima bearing the same numben;
daims 30, 33 and 38 unchanged; new clairm 49 10 51 added.”

L [Whare originally there were 15 olaima snd after amendment of all dlaims thare are 11);
"Claims 1 to 15 repiaced by amended claima 1 to 11.°

3. [Where ariginally thers wera 14 dlaim and the amendments conalst in eanceling some elaims and in adkiing
new olaime]:
ﬂdﬂldﬂuﬂiluﬂlﬂ“dﬁﬂ?hﬂ.mdﬁ.ﬂdﬂli 18 and 17 acidad “ or
“Claims 7 o 13 cancelied; new clalme 15, 18 and 17 ackled; all other olaims unchanged.”

4. [Whers various kinds of amendmanis are mada]:
*Claims 1-10 unchanged: alaima 11 fo0 13, 18 and 18 cancalied; olaims 14, ‘ll-ﬂ“uﬂ-dlymﬁd
olaim 14; olaim 17 subdivided Inio amendad delie 16, 14 and 17; new olaims 20 and 21 adkied *

"Sistement under mriicls 18(1)" (Ruls 48.4)

The amendmanis may be ascomparied by a sistemant explaining the amendments and indicaling any impact
Mul#;»nrt“hnﬂ!hﬂﬂhhﬂﬂﬂhmdhtﬂpﬁ“bmm

The sislament wil be published with the intemalionsl appliostion snd the amended elaims.
&k must be in the language In which tha intamnalionsl appplication ks to be publishad.
R st ba bried, not exceeding 500 worda i in English or ¥ trarwiaied indo English,

R should not be confused with and doss ncl repliase the lsiter indicating the differances between the claime
e fled and as amandad. k must be Had on a sepansis shest and must be identified as sush by a heading,
prefersbly by using the words "Bistement under Artisle 18(1)."

Ilnqldurt-n any disparaging ecmmenis on ths irlemational search report or the relevanse of slations
cordained in thal reporl. Referenss (o eltations, relevant to « given olaim, contained In the internations! search
repori may be made only in cornedlion with an amendment of thel elaim.

Cansequence ¥ a damandl for inisemationsl preliminary examination has aiready bown fllad

it, ai the time of #ing any amendments under Articla 18, a demand for iffernational preliminary axaminasiion
has aiready been submitted, the spplicant must preferably, at the same Gime of filing the amendments with the
intermnational Bursau, siso fils & copy of such amenciments with the inlemational Prefiminary Examining
Authorlly (see Rule 82.2(a), first sentenos).

Consaquence with regesd to treneistion of the intemalionsl application for entry into the national phase

The sppficents attention is drawn o the lect that, where upon entry inio Lhe nalional phase, & trarslstion of the
cuirm s amended under Article 19 may have io be fumished 1o the designated/slected Offioss, inestead of, or
in adkiifion io, tha brarelation of the clairmm s fled

Fer further delails on the recuiremania of sash designaisdisiested Offios, see Voluma I of the PCT Applisants

Notes to Form PCTABA/220 (second shest) {January 1994)
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Applcants or agent's fie reference FOR FURTHER soe Form PCTASAZ20

WYNC-1552 ACTION aa woll ss, whera applicable, ltem 5 below.
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Thhlmmmsmnmnmumpmumwmhlmmmmmmwnmmu applicant
according o Article 18. A copy Is baing transmitted to the Intemational Bu

This intsmational Saarch Report consista of a total of 5 shesty.
[X] itie alwo eccompanied by s copy of each prior art document cited in this report.

1. Baasls of the report

a. Whh regard to the language, the international search waa camied out on the basis of the intemational application in the
language In which i was filed, unless otherwise Indicated under this ltam.

[[] The International search was carmied out on the besis of a transiation of the intemational appication fumished to
this Authartty (Rule 23.1(b)).
b. ] With regard to any nucieotice and/or amino acid sequence disciosed In the Intemational application, see Bax No. 1.
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3. [X] unityof invention is lacking (see Box Il).

4. With regard (o the title,
[[] thetextis approved as submined by the applicant
[X]  the text has boen established by this Authortty to read e folows:
FHARMACEUTICAL DOSAGE FORMS AND COMPOSITIONS OF S-HT1A RECEPTOR ANTAGONISTS
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8. With regard 1o the drawings,
& the figure of the drawinps 10 ba published with the abstract ls Figure No.
[(]  sesuggestad by the appiicant
[[]  eeselected by this Authority, beceuss the appiicant falled 1o auggest a figure.
[[] anseiected by this Autnority, because this figure better characterizes the invention.
b. [] noneofthe figures is to be pubished with the abstract
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A. CLABSIFICATION OF SUBJECT MATTER
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According 1o Inlamational Patent Classification {IPC) or 1o both national classification and IPC
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Minimum docurneniation saarched (clasaification system followed by classification symbols)

IPC 7 CO7D
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Elsctronic date base consulted during the Imermatonal ssarch {name of data base and, where praciical, saarch terms used)
EPO-Internal, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catagory ® | Cltation of document, with incication, where appropriste, of the relevant passages Asiavan to claim No.

X WO 02/44142 A (WYETH) 1-113
6 June 2002 (2002-06-06)
the whole document

X W0 03/078417 A (WYETH, A CORPORATION OF 11
THE STATE OF DELAWARE; FEIGELSON, GREGG,
BRIAN) 25 September 2003 (2003-09-25)
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X WO 03/078396 A (WYETH; CHAN, ANITA 107-109
WAI-YIN; FEIGELSON, GREGG, BRIAN; ZELDIS,
JOSEPH; J) 25 September 2003 (2003-09-25)
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Box Il Observations where certain claims were found unsearchable (Continuation of item 2 of first shest)

This Intemational Search Report has not besn established in respect of certaln claims under Article 17{2)(a) for the following reesona:

1. D Claima Noe.:
because thay relate to subject matier not required io be searched by this Authority, namely:

2. D Claims Nos.:
becauss they relate to parts of the Intemational Application that do nol comply with the prescribed requirements to such
an exten that ho meaningful Intemational Search can be camied oul, specifically:

a D Claims Nos..
because they are depandent claima and ers not drattad In accondance with the aecond and third sentences of Rula 8.4(s).

Box Hl Observations where unity of invention Is Iscking (Continuation of item 3 of first shaet)

This Intemational Searching Authority found multiple inventions in this international eppfication, as follows:

see additional sheet

1. m n-mw;dﬁ:mmmmnmmwmwmmlmsm Raport covers all

2 [ ] As s searchabie claime coukd be ssarched without effort jusiftying an additional fee, this Authory cid ot kvits payment
of any additionat fea.

s |:| As only soma of the required additional search feea wer timely pakd by the applicant, thia Imemnational Search Fleport
covers only those claims for which fses were paid, specifically claima Noe.:

4. D No mequired addhional search fees ware timaly paid by the applicant, Consagquently, this Intemational Search Report i
resiriciad 1o the Invention first mantionad in the claims; it le covered by calms Noe.:

Remark on Protest D The additional search fess were accompanied by the appiicant's protest.

m No protest accompaniad the payment of additional search fese.

Form PCTASA/210 (continuation of first sheet (2)) (January 2004)
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FURTHER INFORMATION CONTINUED FROM PCT/SA/ 210

This International Searching Authority found multiple {groups of)
inventions in this international application, as follows:

1. claims: 1-3

Compound 1 with particle diameter no more than 20 microns.

2. claims: 4-6

Composition comprising 1.

3. claims: 7,8

Composition comprising a compound related to 1.

4, claims: 9,10

Alternative serotonergic composition.

5. claims: 11-14

Composition comprising 1 and related compounds.

6. claims: 15-18

Dosage form comprising 1.

7. claims: 19-68

Dosage form/composition for controlled release comprising 1
{or the use or preparation thereof).

8. claims: 69-106

Further dosage form/composition comprising 1 (or the use or
preparation thereof).

9. claims: 107-109,111-113
Metabolites of 1 (or the use thereof).

10. claiws: 110-113

Further metabolite of 1 (or the use thereof).
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This opinion contains indications relating to the following items:

B BoxNo.l  Basis of the opinion

O BoxNo.ll  Priority

B Box No.ll Non-establishmant of eplinion with regard to novelty, inventive step and Industrial applicabllity
B BoxNo.IV  Lack of unlty of invention

B BoxNo.V  Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, Inventive step or industrial
applicability; cltationa and explanations supporting auch statement

0 BoxNo.VI Certaln documents clied
[J Box No. Vil  Certain defects In the intarnational application
O3 Box No. Vill Certaln observations on the international application

FURTHER ACTION

if a demend for international preliminary examination Is mada, this opinion will usually be considered to be a
written opinion of the Intemnational Preliminary Examining Authority ("IPEA"). However, this does not apply where
the applicant chooses an Authority other than this ona to be the IPEA and the chosen IPEA has notlfed tha
international Bureau under Rule 88.154/a(b) that written opinions of this Intemational Searching Authority

wiii not be so0 considered.

if this opinion Is, as provided above, considerad to be = written opinion of the IPEA, the applicant is Invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three
manths from the date of mailing of Form PCTASAR2D or belore the expiration of 22 montha from the priority date,
whichever expiras later.

For turther optiona, see Form PCTASAZ20.

For further detalls, see notes to Form PCTASAZ220.

Name and maling addreas of the ISA: Authorized Officer f'
European Patent Off . I
D-B02Y8 Munich Grassi, D { @ }
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1

Box No.| Basls of the opinion

1. With regard to the language, this opinion has been established on the basis of the international application in
the language in which it was filed, unless otherwiss indicated under this item.

0 This opinion has been established on the basis of a transiation from the original languagse into the following
language , which is the language of a translation fumnished for the purpases of intamational search
(under Rules 12.3 and 23.1(b)).

2. With regard to any nucleotide andor amino acld sequence disclosed in the international application and
necessary o the claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
O tabia(s) relatad to the saquence listing
b. format of material:
O in written format
O in computer readable form
¢. time af tilingfumishing:
O contained in the international application as filed.
O filed together with the intemational application in computer readable form.
O fumished subgequently ta this Autharity for the purposes of search.

3. D In addition, In the case that more than one version or copy of a sequence listing andbr table relsting thereto
has been filed or fumished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as flled or does not go beyond the application as filed, as
appropriate, were fumished.

4. Additional comments:

Form PCTASA/237 (January 2004)
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INTERNATIONAL SEARCHING AUTHORITY PCTAIS2005009142
nea .
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Box No. lIi Non-establishment of opinion with regard to novelty, inventive step and Industrial
applicabllity

The questions whether the claimed invention appears to be novsl, 1o involve an inventive step (to be non
obvious), or to be Industrially applicable have not bsen examined in respect of:

O the entire intemational application,
B claims Nos. 57-50,94-96,111
because:

R the sald international application, or the said claims Nos. (with respect to Industrial applicability) relate to
the following subject matter which does not require an international preliminary examination (gpecify):

OO the description, claima or drawings (indicate particular elements beiow) or sald claimg Nos.  are so
unclear that no meaningful opinion could be formed (specily).

[0 the claims, or said claims Nos. ars so inadequately supported by the description that no meaningful opinion
couki be formed.

O no intemational search report has been established Jor the whole application or for said claims Nos.

0 the nucleotide andbr amino acld sequence listing does not comply with the standard provided for in Annex
C of the Adminigtrative Instructions in that:

the written form O has not been fumished
O does not comply with the standard
the computer readable foorm  [1 has not bean furmished
O does not comply with the standard
[0 the tables related 1o the nuclectide andbr amino acid sequence listing, if in computer readable form only, do
not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

O See separate sheet for further details

Form PCTASA/237 (January 2004)
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1S

Box No. IV Lack of unity of invention

. @ Inresponss to the Invitation (Form PCTASAZ206) to pay additional fees, the applicant has:

& paid additional fees.

O paid additional fees under protest.

O not pald additional fees.

. O This Authority found that the requirement of unity of invention is not complied with and chose not to invite
the applicant to pay additional fees.

. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 133 is

O compilied with
B not complied with for the following reasons:
800 seperate sheet
. Consequently, this report has been established in respect of the following parts of the international application:
B all parts.
O the parts relating to claims Nos.

Box Na.V Reasoned statement under Ruile 43b/a.1(a)(l) with regard to novelty, inventive step or
Industrial applicablity; ciiations and explanetions supporting such statement

. Statement
Novelty (N) Yes: Claims 1-3,12-14,19-106,110-113
No: Claime 4-11,15-18,107-109
inventive step {IS) Yes: Claims
No: Claims 1-113
industrial applicability (IA) Yea: Claims 1-56,60-83,97-110,112-113
No: Claims
. Citations and sxplanations
900 separute shost

Form PCTASA/Z37 (January 2004)
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INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/009142

Reference is made to the following documents:
D1:. WO 02/44142
D2: WO 03/78417
D3: WO 03/78396

Re Kem il

Claims 57-59, 94-96 and 111 relate to subject-matter considered by this Authority to be
covered by the provisions of Rule 67.1(iv) PGT. Consequently, no opinion will be
formulated with respect to the industrial applicability of the subject-matter of these claims
(Article 34(4)(a)(l) PCT).

Re ltem IV
The International Searching Authority found multiple (groups of) inventions in this
international application, the reasons being the following:

The closest state of the art for the present application is represented by D1 relating to
(R)-4-cyano-N-(2-(4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl)-propyl)-N-pyridin-
2-yl benzamide (1) as serotonergic agent (cf. example 1) and compositions comprising the
same (e.g. a unit dosage form, cf. page 13).

The document also discloses the (S)-enantiomer and mixtures of both enantiomers (cf.
page 3). Furthermore, D1 discloses {{R)-(2-[4-(2,3-dihydrobenzo[1,4]dioxin-5-yl)-piperazin-
1-yl]-propyi}-pyridin-2-ylamine (2, cf. example 1).

The present claim 1 differs from the disclosure of D1 in that the compound 1 is in the form
of particles with a mean diameter of no more that about 20 microns.

The technical problem underlying the present claims 1-3 is seen in the provision of an
alternative form of compound 1.

The technical problem underlying the present claims 4-6 is seen in the provision of an
alternative composition comprising compound 1 (no restriction to particle size).

The technical problem underlying the present claims 7 and 8 is seen in the provision of a

Form PCT/ISA237 (Separate Sheet) (Eheet 1) (EPC-January 2004)
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composition comprising a compound related to 1.

The technical problem underlying the present claims 9 and 10 is seen in the provision of
an alternative serotonergic composition.

The technical problem underlying the present claims 11-14 is seen in the provision of a
further composition comprising 1 and related compounds.

The technical problem underlying the present claims 15-18 is seen in the provision of an
alternative dosage form comprising 1.

The technical problem underlying the present claims 19-68 is seen in the provision of a
further dosage form/composition for controlled reiease comprising 1 (or the use or
preparation thereof).

The technical problem underlying the present claims 69-106 is seen in the provision of a
further dosage form/composition comprising 1 (or the use or preparation thereof).

The technical problem underlying the present claims 107-109 and 111-113 is seen in the
provision of metabolites of 1 (or the use thereof).

The technical problem underlying the present claims 110-113 is seen in the provision of a
further metabolite of 1 (or the use thereof).

in view of the disclosure of D1 (cf. above), the different groups of claims as listed do not

share a common special technical feature as required by Rule 13.2 PCT. Therefore, the
present application lacks unity of invention (Rule 13.1 PCT).

Re item V
First invention:

1) The subject-matter of present claims 1-3 is new (Article 33(2) PCT).

Form PCT/ISA/237 (Separate Sheet) (Shest 2) (EPO-January 2004)
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D1 does not refer to the particle size of 1, therefore the claims are novel

2) The subject-matter of claims 1-3 does not involve an inventive step (Article 33(3)
PCT).
D1 represents the closest prior art (cf. Re tem IV, above). Furthermore, D1 teaches
that "applicable solid carriers can include one or more substances which may also act
as fiavoring agents, lubricants, solubilizers, suspending agents, fillers, glidants,
compression aids, bindars, tablet-disintegrating agents or encapsulating materials. in
powders, the carrier is a finely divided solid which is in admixture with the finely
divided active Iingredient (cf. page 13).

The subject-matter of claim 1-3 consists in the selection of a range in the particle size
from the “finely divided active ingredient” as described in document D1. Such a
selection can only be regarded as inventive, if the range presents unexpected effects
or properties in relation to the rest of the range. However, no such effects or
properties are indicated in the application. Hence, no inventive step is present in the
subject-matter of claims 1-3.

Second invention:

1) The subject-matter of present claims 4-6 is not new (Article 33(2) PCT).
Example 1 of D1 discloses the compound of present formula 1. A document
disclosing a low molecular chemical compound and its manufacture makes available
this compound in all desired grades of purity. Therefore, D1 discloses the compound
of present formula 1 in pure form (i.e. containing no dimers).

Third invention:

1) The subject-matter of present claims 7 and 8 is not new {Article 33(2) PCT).

Example 1 of D1 discloses the reaction of the compound of present formula 2 with 4-
cyanobenzoyl chloride to give the compound of present formula 1. After the start of

Form PCT/ISA237 (Separate Shest) (Shewt 3) (EPO-January 2004)
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the reaction but before al! of the compound of present formula 2 has reacted with 4-
cyanobenzoyl chloride, the compounds of present formula 1 and 2 coexist in the
reaction mixture. Therefore, the subject-matter of ciaims 7 and 8 is not novel.

Fourth invention:

1) The subject-matter of present claims 9 and 10 is not new (Article 33(2) PCT).
Claim 8 of D1 relates to (R)-4-Cyano-N- {2- [4- (2, 3-dihydro-benzo
[1,4]dioxin-5-yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide, or its
pharmaceutically acceptable acid addition salt, substantially free of its (S)
stereoisomar. The term ‘substantially free' appears to relate to the (R) enantiomer
comprising about 1% by weight or less of the {S) enantiomer (cf. page 3).
Consequently, D1 discloses the (S) enantiomer and a composition comprising bots
enantiomers,

Fifth invention:
1) The subject-matter of present claims 11 is not new (Article 33(2) PCT).

The example 7 of document D2 discloses the reaction of racemic
{2-[4-(2,3-Dihydro-benzo [1, 4]dioxin-5-yl)-piperazin-1-yl]-propyl}-pyridin-2-yl-amine
(2R/S) with p-cyanobenzoyl chloride.

After the start of the reaction but before all of (2R/S)-{2-[4-(2,3-Dihydro-benzo [1,
4]dioxin-5-yl)-piperazin-1-yl]-propyl}-pyridin-2-yl-amine has reacted with
p-cyanobenzoyl chloride, (2R)-{2-{4-(2,3-Dihydro-benzo[1,4]dioxin-5-yi)-
piperazin-1-yl]-propyl}-pyridin-2-yl-amine coexists with the reaction products
4-Cyano-N-{2(R/S)- [4-(2,3-dihydro-benzo {1,4] dioxin-5-yl)-piperazin-1-yl}-propyl}-
N-pyridin-2-yl-benzamide. Consequently, D2 discloses a composition comprising the
compounds according to the present formulas 1, 2 and 3.

1.2) The subject-matter of present claims 12-14 is formally new (Article 33(2) PCT).

Form PCTASA/237 (Separais Sheet) (Shest 4) (EPO-lanuary 2004)
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D1 discloses in example 1 the reaction of the compound of present formula 2 with 4-
cyanobenzoyl chloride to give the compound of present formula 1 as hydrochloride
sait.

It is assumed that the said reactant of present formula 2 contains not even traces of
the (S) enantiomer, therefore, the subject-matter of present claims 12-14 is formally
new.

3) The subject-matter of claims 12-14 does not involve an inventive step (Article 33(3)
PCT).

D1 represents the closest prior art and discloses in example 1 the reaction of the
compound of present formula 2 with 4-cyanobenzoyl chloride to give the compound
of present formula 1 as hydrochloride salt.

The subject-matter of the present claims 12-14 differs from the said example 1 of D1
in that the reaction product is not the pure (R) enantiomer but still comprises (S)
enantiomer and reactant of present formula 2.

The technical problem underlying the present claims 12-14 is seen in the provision of
an alternative compaosition comprising undesired derivates of the pharmacologically
most active compound of present formula 1.

A disadvantageous modification cannot be regarded as involving an inventive step.

Sixth invention:

1) The subject-matter of present claims 15-18 is not new (Article 33(2) PCT).
D1 assesses the in vivo functional activity by the Fixed Responding Model {cf.
example 4) and determines the duration of action in vivo (cf. example 5).

The table 4 of D1 shows that the dosage form applied effected the highest
antagonistic effect 2 hours after the treatment (118%). Therefore, it can be assumed

Form PCT/ISA/237 (Separate Shest) (Shest 5) (EPO-January 2004)
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that the highest plasma concentration (or 50% thereof) was achieved between 1 and
12 hours.

2) Furthermore, the claims attempt to define the invention by the result to be achieved
(plasma concentration).
Such a functional feature is, however, allowable only if the result is one which can be
directly and paositively verified by tests or procedures adequately specified in the
description or known to a person skilled in the art and which do not require undue
experimentation (cf. Guidelines, Il, 5.35).
The application does not specify a procedure for the measurement of the plasma
concentration. Furthermore, it appears that the determination of plasma levels after in
vivo tests (if such a procedure was known to the skilled person) would amount to
undue experimentation.

Seventh invention:
1) The subject-matter of present claims 19-68 is new (Article 33(2) PCT).

D1 refers to the compound of present formula 1 in the form of a acid addition salt
(e.g. citric acid; cf. page 4, line 1). The compound can be administered in
combination with conventional pharmaceutical carriers as methyl cellulose (cf. page
13, lines 1-13). Preferably, the pharmaceutical compositions are in unit dosage form
(cf. page 13, lines 30-33).

The combination of a citric acid salt of the compound of present formula 1 with methyl
cellulose (in the form of a unit dosage or composition) is not disclosed in D1.
Therefore, the subject-matter of the present claims 19-68 is regarded as novel
selection from D1.

2) The subject-matter of claims 19-68 does not involve an inventive step (Article 33(3)
PCT). '
D1 represents the closest prior art (c¢f. above). The subject-matter of the claims
consists in a selection from the generic disclosure of D1. Such a selection can only

Form PCTASA/237 (Separate Shest) (Sheet 8) (EPO-lanuary 2004)
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be regarded as inventive, if it presents unexpected effects or properties in relation to
the rest of the range. However, no such effects or properties are indicated in the
application. Hence, no inventive step is present in the subject-matter of claims 19-68.

Eighth invention:
1) The subject-matter of present claims 69-106 is new (Article 33(2) PCT).

D1 refers to the compound of present formula 1 in combination with conventional
pharmaceutical carriers. D1 teaches that "applicable solid carriers can include one or
more substances which may also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aids, binders, tablet-disintegrating
agents or encapsulating materials. In powders, the carrier is a finely divided solid
which is in admixture with the finely divided active ingredient). Preferably, the
pharmaceutical compositions are in unit dosage form (cf. page 13).

The combination of the compound of present formula 1 with a filler and a lubricant (in
the form of a unit dosage or composition) is not disclosed in D1. Therefore, the
subject-matter of the present claims 69-106 is regarded as noval selection from D1.

2) The subject-matter of ciaims 69-106 does not involve an inventive step (Article 33(3)
PCT).
D1 represents the closest prior art (cf. above). The subject-matter of the claims
consists in a selection from the generic disclosure of D1. Such a selection can only
be regarded as inventive, if it presents unexpected effects or properties in relation to
the rest of the range. However, no such effects or properties are indicated in the
application. Hence, no inventive step is present in the subject-matter of claims 69-
106.

Ninth invention:

1) The subject-matter of present claims 107-109 appears not to be new {Article 33(2)

Form PCT/SA/237 (Separzis Sheet) (Shest 7) (EPO-January 2004)
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D1 describes the administration of the compound of present formula 1 to rats (cf.
examples 4 and 5). The present application does not disclose how the claimed
metabolites are produced.

For the time being it is assumed that the claimed metabolites can be produced in rats
and therefore lack novelty.

The document D1 enabled the skilled person to work the invention by making the
metabolites in rats. Therefore the metabolites, even if not isolated or synthesised,
must be considered as "available to the public” as the treatment of rats appears
inevitably to produce the metabolites which are then part of the state of the ant.

2) Should the metabolites according to claims 107-109 not be produced in rats, the
subject-matter of the said claims would not involve an inventive step (Article 33(3)
PCT).

D3 represents the closest prior art and teaches that piperazines of formula A, wherein
R is a lower alkyl, Ar is an unsubstituted or substituted aryl or heteroaryl, and Qis a
hydrogen, CO- (lower) alkyl, CO-cycloaklyl, or CO-aryl, and " indicates a chiral center
are potent 5-HT,, receptor binding agents (cf. page 1).

The closest related compound specifically disclosed in D3 is the compound of
present formula 1 {cf. example 8).

The subject-matter of the present claims 107-109 represents a novel selection from
the generic disclosure of D3.

Such a selaction can only be regarded as inventive, if the compounds present un-
expected effects or properties in relation to the rest of the class (i.e. compound of
example 8). However, no such effects or properties are indicated in the application.
Hence no inventive step is present In the subject-matter of claims 107-108.

The subject-matter of ciaims 111-113 referring to the claims 107-109 would only

involve an inventive step, the latter claims fulfilled this requirement (for the reasoning
see inventions 7 and 8).

Form PCTASA/37 (Separaie Sheet) (Sheet 8) (EPO-Janumry 2004)
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Tenth invention:
1) The subject-matter of present claim 110 is new (Article 33(2) PCT).

2) The subject-matter of claims 110 does not involve an inventive step (Article 33(3)
PCT).
D1 represents the closest prior art (cf. above).
The technical problem is seen in the provision of an alternative 5-HT,, receptor
antagonist.

The application does not comprise data showing the pharmaceutical activity of the
compound.

Furthermore, the compound of present claim 110 lacks a relevant structural moiety of
the active compound of document D1. Therefors, it is not credible that the compound
solves the technical problem of being a 5-HT,, receptor antagonists.

The subject-matter of claims 111-113 referring to the claim 110 would only invoive an
inventive step, if the latter claim fulfilled this requirement.

Form PCTASA/237 (Separsie Sheet) (Sheet 8) (EPO-Jmnuary 2004)
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
. DIVISION DE NUEVAS CREACIONES
Industria y Comercio EXTRACTO PARA PUBLICACION CLIRG
SUPERINTENDENCIA SOLICITUD DE PATENTE DE INVENCION PCT
(21) N* de solicitud: 06- 94046 {51) Int CI: ABIK 31100
22) Fecha de solicitud: 19/4 (o6 (71)Solicitanta(s) WYETH
(30) Prioridad  (31) No. 32) Fecha (33) Pais
60/554,822 10372004 us
11/082,548 170372003 U8 |(72) Inventorfes)  GHOSH, Krishnendu
Otroa

(74) Apoderado:  ALVARO CORREA ORDOREZ

(85)  Fecha limhte inicko fase nacional:  19/10/08 (87) Publicacion intemacional
(88)  Datos relativos ala presentacion de la solicitud PCT Feche: 08/10/2005
Facha de presentacion de la soicitud: ~ 18/03/2003 N® publicacion: WO 2008/082307

No. de solicitud PCTAJS2008/008142

(54) Tiulo:  FORMAS DE DOSIFICACION Y COMPOSICIONES FARMACEUTICAS

Reivindicacion(es):

1. Un compuesto que es 4-ciano-N-{{2R)-2-{4-(2,3-dihidro-benzo[1,4)dioxin-5-i}-piperazin-1-if}-propil}-N-plridin-2-I-
benzamida o una sal farmacéuticamente aceptable de la misma en forma de particulas con un didmetro medio de no més
de aproximadaments 20 micras.
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?2. El compuesto de la relvindicaclén 1 en forma de particulas con un diédmetro
' medio de aproximadamente 0,75 a aproximadamente 10 micras. -

3. El compuesto de la relvindicacién 1 en forma de particulas con un didmetro

medio de aproximadamente 2 a aproximadamente 8 micras.

4, Una composicibn que comprende 4-ciano-N-{(2R)-2-[4(2,3-dlhidro-
benzo[1,4]dioxin-5-)-piperazin-1-il]-propil}-N-pifidin-2-l-benzamida que  esti
sustanciaimente Ilbre de dimems de 4-ciano-N-{(2R)-2-[4-(2,3-dihldro-
benzo[1,4]dloxin-5-ll}-piperazin-1-il}-propil}-N-piridin-2-il-benzamida.

5. La composicién de la relvindicacion 4 que comprende menos que alrededor
del 0,1 por ciento en peso de cada uno de los dimeros de 4-ciano-N-{(2R)-2-[4-
(2,3-dIhidro-benzo[1,4]dioxin-5-ll}-piperazin-1-il}-propii}-N-plridin-2-i-benzamida.

6. La composicién de cuaiquiera de las reivindicaciones 4 o § donde dichos
dimeros se seleccionan del grupo formado por la Férmula 7 y la Férmula :

-ShoBBod-
SholBod-

Fornale B

donde R: es -CH,, -CH(CHa)z, -CH2CH2CH3, CHzCHQCHQCHa o -CHaCH2
CH2CH,CHa.
7. Una composicién que comprende {{(2R)-2-{4-(2,3-dIhidro-benzo[1,4]dioxin-5-
ll)}-piperazin-1-Ii}-propil}-N-piridin-2-ii-amina o una sal farmacéuticamente acsptable
de la misma.
8. La composicién de la reivindicacién 7 que comprende ademés 4-clano-N-
{(2R)-2-[4-(2,3-dihldro-benzo[1.4]dioxIn-5-ll}-piperazin-1 -}-propif-N-piridin-2-ii-
benzamida o una sal farmacéuticamente aceptable de la mlama_..
8. Una composicién que comprende 4-ciano-N-{(2R)-2-[4-(2,3-dlhidro-
benzo[1,4]dioxin-5-1l)-plperazin-1-I-propll}-N-piridin-2-i-benzamida o una sal
farmacéuticamente aceptable de la misma.
10. La composiclén de la reivindicacion © que comprende 4-clano-N-{(2R)-2-[4-
(2,3-dihidro-benzo[1,4]dioxin-5-if)-piperazin-1-iJ-propli}-N-piridin-2-#-benzamida o
una sal farmacéuticamentse aceptable de la misma.
11. Una composicién que comprende:
4-clano-N-{(2R)-2-[4-(2,3-dihidro-benzo[1,4]dioxin-5-il}-piperazin-1-I{}-propil}-
N-piridin-2-il-benzamida o una sal farmacéuticamente aceptable de la misma;

s
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Industria y Comercio

SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT

PATENTE DE INVENCION [ / MODELO DE UTILIDAD []
4 Indicacién de que se solicita la concesion de una patente - Pd
¢ Datos de identificacién del solicttante o de la parsona que presenta la solicitud [/
€ Descripcion de la Invencién [
4 Dibujos de ser estos pertinentes [1
4 Comprobante de pago de las tasas establecidas [
COMPLETA [ ' INCOMPLETA [ ]
DISERNO INDUSTRIAL" [ ]
€ Indicacitn de que se solicita el registro de Disefio Industrial [ ]
4 Datos de identificacion del solicitante o de la persona que presenta a solicitud [ ]
¢ Representacion gréfica y fotogréfica del Disefio Industrial o muestra del '[ ]

material que incorpora el disefio
4 Comprobante de pago de [as tasas establecidas [ ]
COMPLETA [ ] INCOMPLETA [ ]

ESQUEMA DE TRAZADO | |

€ Indicaclén de que se solicita el registro de un Esquema de Trazado

¢ Datos de identificacién del solicitante o de la persona que presenta la solicitud
4 Representacitn gréfica del esquema trazado

4 Comprobante de pago de las tasas establecidas

—p— p— 1
[ g N

COMPLETA { ] INCOMPLETA [ ]

q
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Fecha Carrera 13 No. 27-00 Pleo 5,7 y 10
Conmutador: 3 82 08 40
Fax: 350 52 20
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CORREA ORDCEEZ ALVARO

REFERENCIA Radicaclién No. 6 94090
Solicitud internacional PCT/UB2005/009142
Fecha inicio fase nacional 19/10/2006

Trimite 11
Evento 378
Actuacién 430

oficio No. u_,-...13575

Como zresultado del axamen de forma, realizado con fundamento en el articulo 38 de
la Declsifn 486 de la Comisifén de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Clrcular
Unica de la Superintendencia de Industria y Comercio, se le comunica qua:

1. La solicitud no contiene la copia del documento em que consta la cesiln del
derecho & la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisién 486.

2. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por loa articuloa 63 y subsiguientes del C&digo de
Procedimiento Civil. Adicionalmente, deberi presentar el documento que acredita la
existencia y representaciSn legal de la socledad solicitante, cuando &sta fuere
persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisifin 486, se le
requiere para que dentro del término de dos meses siquientes & la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
conglderaré abandonada y perderfi su prelaclén.

Notifiquese el presente’oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quintg/del fitulo primero de la Circular Unica No.10 de 2001.

ALIX ARMENES RS ;
Jefe de la givisitn de Nuevas Creaciones

El anterior requerimiento fue notificado por fijaciém en 1lista de

fecha . a
aalvarado ! wh.m_



