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NOVEL OLANZAPINE FORMS AND RELATED 
METHODS OF TREATMENT 

FIELD OF THE INVENTION 

[0001] The invention provides novel soluble olanZapine 
forms. These forms include salts, co-crystals, and solvates of 
olanZapine. 
[0002] The invention also provides novel pharmaceutical 
compositions comprising these novel soluble forms and 
related methods of treatment. 

[0003] Compositions and methods of the invention of the 
invention are useful in the treatment of psychosis and 
functional boWel disorders. 

BACKGROUND OF THE INVENTION 

[0004] OlanZapine is a thienobenZodiaZepine that has the 
chemical name 2-methyl-4-(4-methyl-1-piperaZinyl)-10H 
thieno[2,3-b][1,5]benZodiaZepine). The chemical formula 
for olanZapine is Cl7H2ON4S, Which corresponds to a 
molecular Weight of 312.44. OlanZapine is essentially 
insoluble in Water and is a serotonin (5-HT2) and dopamine 
(DI/D2) receptor antagonist that exhibits anticholinergic 
activity. OlanZapine has the structural formula (1): 

(1) 

m2 :0 

[0005] OlanZapine is marketed in the United States under 
the tradename Zyprexa® and is indicated for the short-term 
treatment of acute manic episodes associated With bipolar 
disorders. 

[0006] Notwithstanding the current availability of olanZa 
pine polymorphs, salts, solvates, and hydrates described in 
US. Pat. Nos. 6,617,321; 6,348,458; 5,736,541; and 5,703, 
232, the need continues to exist for olanZapine forms that 
evidence improved aqueous solubility and stability and 
thereby enable the manufacture and use of a broad range of 
safe and effective olanZapine pharmaceutical dosage forms. 
Ideally, such improved olanZapine forms: Will be more 
stable than knoWn olanZapine forms; Will not cause discol 
oration of solid pharmaceutical dosage forms comprising the 
improved forms; and Will be more Water-soluble than knoWn 
olanZapine forms. 

SUMMARY OF THE INVENTION 

[0007] The invention provides novel soluble forms of 
olanZapine. These forms include novel salts, co-crystals, and 
solvates of olanZapine. Novel olanZapine forms of the inven 
tion are stable, readily formulated, and exhibit improved 
aqueous solubility When compared to knoWn olanZapine 
forms. 
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[0008] The invention also provides novel pharmaceutical 
compositions comprising these novel soluble forms and 
related methods of treatment. 

[0009] Compositions and methods of the invention are 
useful in the treatment of psychosis and functional boWel 
disorders, including irritable boWel syndrome. 

[0010] In one illustrative embodiment, the invention pro 
vides novel soluble olanZapine salts formed by the reaction 
in a crystalliZation solvent of olanZapine and an organic 
acid, preferably racemic or enatiomerically pure fumaric, 
maleic, and malonic acids. 

[0011] In another illustrative embodiment, the invention 
provides solvates formed by the recrystallization, in a crys 
talliZation solvent comprising an alcohol such as methanol, 
of an olanZapine salt formed by the reaction of olanZapine 
and an organic acid. 

[0012] In another illustrative embodiment, the invention 
provides olanZapine nicotinamide co-crystals formed by the 
recrystallization of olanZapine salts in a crystalliZation sol 
vent comprising nicotinamide. 

[0013] In another illustrative embodiment, the invention 
provides olanZapine glycol solvates, including olanZapine 
propylene glycol solvates. 

[0014] In still another illustrative embodiment, the inven 
tion provides an olanZapine form formed by reacting olan 
Zapine and a dicarboxylic acid in a heated crystalliZation 
solvent to form a reaction product, and thereafter cooling the 
reaction product to a temperature of betWeen about 0° C. to 
about 100 C. over a period of about ?ve to about ?fteen 
hours to form the olanZapine form, Wherein the olanZapine 
form has an aqueous solubility of betWeen about 0.05 mg/ml 
to about 100 mg/ml. 

[0015] These and other embodiments of the invention are 
described further in the detailed description of the invention. 

BRIEF DESCRIPTION OF THE FIGURES 

[0016] FIG. liPXRD dilfractogram of olanZapine fuma 
rate salt. 

[0017] FIG. 2iDSC thermogram of olanZapine fumarate 
salt. 

[0018] FIG. 3iPXRD dilfractogram of olanZapine male 
ate salt. 

[0019] FIG. 4iDSC thermogram of olanZapine maleate 
salt. 

[0020] FIG. SiPXRD dilfractogram of olanZapine mal 
onate salt. 

[0021] FIG. 6iPXRD dilfractogram of olanZapine 
methanol solvate. 

[0022] FIG. 7iDSC thermogram of olanZapine methanol 
solvate. 

[0023] FIG. SiTGA thermogram of olanZapine methanol 
solvate. 

[0024] FIG. 9iPacking diagram of olanZapine methanol 
solvate. 

[0025] FIGS. 10A-BiPXRD dilfractograms of a propy 
lene glycol solvate of olanZapine. 
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[0026] FIG. lliDSC thermogram of a propylene glycol 
solvate of olanZapine. 

[0027] FIG. 12iTGA thermogram of a propylene glycol 
solvate of olanZapine. 

[0028] FIG. 13iPacking diagram of a propylene glycol 
solvate of olanZapine. 

[0029] FIGS. 14A-BiPXRD di?fractograms of a co-crys 
tal comprising olanZapine and nicotinamide (Form I), With 
the background removed and as collected, respectively. 

[0030] FIG. 15iDSC therrnogram of a co-crystal com 
prising olanZapine and nicotinamide (Form I). 

[0031] FIG. 16iPXRD di?fractogram of a co-crystal 
comprising olanZapine and nicotinamide (Form II). 

[0032] FIGS. 17A-BiPXRD di?fractograms of a co-crys 
tal comprising olanZapine and nicotinamide (Form III), With 
the background removed and as collected, respectively. 

[0033] FIGS. ISA-DiPacking diagrams of a co-crystal 
comprising olanZapine and nicotinamide (Form III). 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0034] As used herein, the folloWing terms have the fol 
loWing respective meanings. 

[0035] “OlanZapine” has been de?ned previously herein 
as the compound of formula (I). 

[0036] “OlanZapine form (I)” and “olanZapine form (II)” 
mean the olanZapine forms of the same designation that are 
disclosed in US. Pat. No. 5,703,232. 

[0037] “OlanZapine forms (III)-(V)” mean the olanZapine 
forms of the same designation that are disclosed in US. Pat. 

No. 6,348,458. 

[0038] A “solvate” is a complex of variable stoichiometry 
formed by a solute (either olanZapine or salts, co-crystals, or 
hydrates of olanZapine) and a crystallization solvent as 
de?ned herein, including but not limited to an alcohol, 
preferably methanol or ethanol, naphthalene, dimethyl sul 
foxide, methyl tert-butyl ether, formamide, acetonitrile, 
nitromethane, methylene chloride, acetic acid, pyridine, 
l,4-dioxane, tetrahydrofuran, and 1,2-dichloroethane. 

[0039] “Organic or inorganic acids” include, but are not 
limited to, carboxylic acids, dicarboxylic acids, hydrochloric 
acid, phosphoric acid, sulfuric acid, benZenesulfonic acid, 
methanesulfonic acid, and, in general terms, any acidic 
species that Will form a thermodynamically stable crystalline 
(salt) form upon reaction With the free base olanZapine. 

[0040] “Carboxylic acids” include, but are not limited to, 
formic, acetic, propionic, butyric, isobutyric, valeric, isova 
leric, pivalic, caproic, caprylic, capric, lauric, myristic, 
palmitic, stearic, acrylic, crotonic, benZoic, cinnamic, and 
salicylic acids. 
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[0041] 
(II): 

“Dicarboxylic acid” means a compound of formula 

(11) 

HO 
OH 

0 R2 

wherein R1 and R2 are each independently H, OH, Cl, Br, I, 
substituted or unsubstituted Cl_6 alkyl, substituted or unsub 
stituted aryl or R1 and R2 taken together represent a double 
bond as Well as stereochemically pure D or L salts of a 
compound of formula (II). 

[0042] Examples of the dicarboxylic acid of formula (II) 
include but are not limited to succinic acid, maleic acid, 
tartaric acid, malic acid or fumaric acid. Dicarboxylic acids 
of formula (II) that can be used to make compounds of the 
invention include succinic acid, tartaric acid, malic acid, and 
fumaric acid. Dicarboxylic acids such as malonic acid and 
adipic acid can also be used. Dicarboxylic acids can be in the 
form of a substantially pure (R)(+) enantiomer; a substan 
tially pure (R)(—) enantiomer; a substantially pure (S)(+) 
enantiomer; or a substantially pure (S)(—) enantiomer. 

[0043] “Co-crystal” as used herein means a crystalline 
material comprised of tWo or more unique solids at room 
temperature, each containing distinctive physical character 
istics, such as structure, melting point, and heats of fusion, 
With the exception that, if speci?cally stated, the API (active 
pharmaceutical ingredient) may be a liquid at room tem 
perature. The co-crystals of the present invention comprise 
a co-crystal former H-bonded to olanZapine or a derivative 
thereof. The co-crystal former may be H-bonded directly to 
olanZapine or may be H-bonded to an additional molecule 
Which is bound to olanZapine. The additional molecule may 
be H-bonded to olanZapine or bound ionically or covalently 
to olanZapine. The additional molecule could also be a 
different API. Solvates of olanZapine compounds that do not 
further comprise a co-crystal former are not co-crystals 
according to the present invention. The co-crystals may 
hoWever, include one or more solvate molecules in the 
crystalline lattice. That is, solvates of co-crystals, or a 
co-crystal further comprising a solvent or compound that is 
a liquid at room temperature, is included in the present 
invention, but crystalline material comprised of only olan 
Zapine and one or more liquids (at room temperature) are not 
included. Other modes of molecular recognition may also be 
present including, pi-stacking, guest-host complexation and 
van der Waals interactions. Of the interactions listed above, 
hydrogen-bonding is the dominant interaction in the forma 
tion of the co-crystal, (and a required interaction according 
to the present invention) Whereby a non-covalent bond is 
formed betWeen a hydrogen bond donor of one of the 
moieties and a hydrogen bond acceptor of the other. Hydro 
gen bonding can result in several different intermolecular 
con?gurations. For example, hydrogen bonds can result in 
the formation of dimers, linear chains, or cyclic structures. 
These con?gurations can further include extended (tWo 
dimensional) hydrogen bond netWorks and isolated triads. 
An alternative embodiment provides for a co-crystal 
Wherein the co-crystal former is a second API. In another 
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embodiment, the co-crystal former is not an API. For 
purposes of the present invention, the chemical and physical 
properties of olanZapine in the form of a co-crystal may be 
compared to a reference compound that is olanZapine in a 
different form. The reference compound may be speci?ed as 
a free form, or more speci?cally, an anhydrate or hydrate of 
a free form, or more speci?cally, for example, a hemihy 
drate, monohydrate, dihydrate, trihydrate, quadrahydrate, 
pentahydrate; or a solvate of a free form. For example, the 
reference compound for olanZapine in free form co-crystal 
liZed With a co-crystal former can be olanZapine in free 
form. The reference compound may also be speci?ed as 
crystalline or amorphous. The reference compound may also 
be speci?ed as the most stable polymorph of the speci?ed 
form of the reference compound. 

[0044] “Soluble forms” encompass polymorphs, co-crys 
tals, salts, hydrates, and solvates that are soluble in aqueous 
media at values greater than 5 ug/ml, more preferably 
greater than 10 ug/ml, more preferably greater than 20 
ug/ml, more preferably greater than 30 ug/ml, more prefer 
ably greater than 40 ug/ml, more preferably greater than 50 
ug/ml, and most preferably greater than 100 ug/ml in a 
solution With a pH of about 1. Preferably, the aqueous 
solubility is greater than 0.05, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 
0.8, 0.9, 1.0, 2.0, 5.0, 10.0, 25.0, or 50.0 mg/mL, for 
example. Soluble multicomponent forms can comprise, for 
example: (a) an organic salt comprising the reaction product 
of olanZapine and an organic acid or an inorganic acid; and 
(b) one or more crystallization solvents, Wherein the crys 
talliZation solvent is present in either a stoichiometric or 
non-stoichiometric ratio relative to the organic salt. 

[0045] The term “anomer” as used herein means one of a 
pair of isomers of a cyclic compound resulting from creation 
of a neW point of symmetry When a rearrangement of atoms 
occurs at an aldehyde or ketone position. 

[0046] As used herein, the terms “stereoisomer” or “ste 
reoisomeric form” means compounds having a stereoiso 
meric purity of at least 90%, and preferably at least 95% up 
to a stereoisomeric purity of 100% by Weight, preferably 
compounds having a stereoisomeric purity of at least 97% 
up to a stereoisomeric purity of 100%, and more preferably 
having a stereoisomeric purity of at least 99% up to a 
stereoisomeric purity of 100% by Weight, said Weight per 
cent based upon the total Weight of the desired stereoisomers 
of the compound. 

[0047] “Alkyl” means a straight chain or branched, satu 
rated or unsaturated alkyl, cyclic or non-cyclic hydrocarbon 
having from 1 to 10 carbon atoms. Representative saturated 
straight chain alkyls include methyl, ethyl, n-propyl, n-butyl, 
n-pentyl, n-hexyl, and the like; While saturated branched 
alkyls include isopropyl, sec-butyl, isobutyl, tert-butyl, iso 
pentyl, and the like. Unsaturated alkyls contain at least one 
double or triple bond betWeen adjacent carbon atoms (also 
referred to as an “alkenyl” or “alkynyl”, respectively). 
Representative straight chain and branched alkenyls include 
ethylenyl, propylenyl, 1-butenyl, 2-butenyl, isobutylenyl, 
1-pentenyl, 2-pentenyl, 3-methyl-1-butenyl, 2-methyl-2 
butenyl, 2,3-dimethyl-2-butenyl, and the like; While repre 
sentative straight chain and branched alkynyls include acety 
lenyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 
2-pentynyl, 3-methyl-1 butynyl, and the like. Representative 
saturated cyclic alkyls include cyclopropyl, cyclobutyl, 
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cyclopentyl, cyclohexyl, and the like; While unsaturated 
cyclic alkyls include cyclopentenyl and cyclohexenyl, and 
the like. Cycloalkyls are also referred to herein as “carbocy 
clic” rings systems, and include bi- and tri-cyclic ring 
systems having from 8 to 14 carbon atoms such as a 
cycloalkyl (such as cyclopentane or cyclohexane) fused to 
one or more aromatic (such as phenyl) or non-aromatic 

(such as cyclohexane) carbocyclic rings. 
[0048] As used herein, the term “aryl” means a carbocy 
clic or heterocyclic aromatic group containing from 5 to 10 
ring atoms. The ring atoms of a carbocyclic aromatic group 
are all carbon atoms, and include, but are not limited to, 
phenyl, tolyl, anthracenyl, ?uorenyl, indenyl, aZulenyl, and 
naphthyl, as Well as benZo-fused carbocyclic moieties such 
as 5,6,7,8-tetrahydronaphthyl. A carbocyclic aromatic group 
can be unsubstituted or substituted. Preferably, the carbocy 
clic aromatic group is a phenyl group. The ring atoms of a 
heterocyclic aromatic group contains at least one heteroa 
tom, preferably 1 to 3 heteroatoms, independently selected 
from nitrogen, oxygen, and sulfur. Illustrative examples of 
heterocyclic aromatic groups include, but are not limited to, 
pyridinyl, pyridaZinyl, pyrimidyl, pyraZyl, triaZinyl, pyrro 
lyl, pyraZolyl, imidaZolyl, (1,2,3,)- and (1,2,4)-triaZolyl, 
pyraZinyl, pyrimidinyl, tetraZolyl, furyl, thienyl, isoxaZolyl, 
thiaZolyl, furyl, phienyl, isoxaZolyl, indolyl, oxetanyl, aZepi 
nyl, piperaZinyl, morpholinyl, dioxanyl, thietanyl and 
oxaZolyl. A heterocyclic aromatic group can be unsubsti 
tuted or substituted. Preferably, a heterocyclic aromatic is a 
monocyclic ring, Wherein the ring comprises 2 to 5 carbon 
atoms and 1 to 3 heteroatoms. 

[0049] “Halo” and “halogen” are used in the conventional 
sense to refer to a chloro, bromo, ?uoro or iodo substituent. 

[0050] The term “substituted” as used herein means any of 
the above groups (i.e., aryl or alkyl or halogen) Wherein at 
least one hydrogen atom is replaced With a substituent. In the 
case of a keto substituent (C=O) tWo hydrogen atoms are 
replaced. Substituents include halogen, hydroxy, alkyl, aryl, 
arylalkyl, heterocycle or heterocyclealkyl. 
[0051] As used herein, the term “adjunctively adminis 
tered” refers to the administration of one or more com 

pounds or active ingredients in addition to pharmaceutical 
composition of the invention, either simultaneously With the 
same or at intervals prior to, during, or folloWing adminis 
tration of the pharmaceutical composition, to achieve the 
desired therapeutic or prophylactic effect. 

[0052] A “polymorph” is a particular crystalline form of 
an organic compound that exists in a variety of crystal 
structures. While polymorphic modi?cations have the same 
chemical composition, they differ in packing, geometrical 
arrangement, and other descriptive properties of the crys 
talline solid state. As such, these modi?cations may have 
different solid-state physical properties such as shape, color 
density, hardness, deformability, stability, and dissolution 
properties. 
[0053] As used herein, the term “pharmaceutically accept 
able salt” refers to a salt prepared from pharmacologically 
acceptable anions, Which include but are not limited to 
anions such as hydrochloride, phosphate, formate, oxalate, 
adipate, succinate, fumarate, malate, tartrate, malonate, 
maleate, mesylate and benZenesulfonate. Pharmacologically 
acceptable anions also include, but are not limited to, 
oxalate, tartrate, benZenesulfonate, malate and succinate, 
hydrobromide, bitartrate, para-toluenesulfonate, glycolate, 
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glucuronate, mucate, gentisate, isonicotinate, saccharate, 
acid phosphate, hydroiodide, nitrate, sulfate, bisulfate, 
acetate, propionate, camphorsulfonate, gluconate, isothion 
ate, lactate, furoate, glutamate, ascorbate, benzoate, anthra 
nilate, salicylate, phentylacetate, mandelate, embonate 
(pamoate), methanesulfonate, ethanesulfonate, pantothen 
ate, stearate, sulfanilate, alginate, p-toluenesulfonate, mesy 
late, and galacturonate. 

[0054] “Crystallization solvents” include aromatic hydro 
carbons, C3-C9 ketones, C3-C9 branched alcohols, C3-C9 
esters, C5-C9 hydrocarbons, C3-C9 ethers, and cyclic ethers. 
Aromatic hydrocarbons used as crystallization solvents 
include C4-C6 alkyl aromatic solvents Which may include 
substituted aromatics. Examples of aromatic hydrocarbons 
include, but are not limited to toluene, benzene, and the like. 
The term “C5-C9 hydrocarbons” refer to C5-C9 alkyl sol 
vents Which may be substituted, branched or unbranched 
alkyl. Such hydrocarbon solvents include, but are not limited 
to straight or branched heptane, octane, pentane, and the 
like. The term “C3-C9 ketones” refers to straight or branched 
ketones Which may optionally be substituted. The term 
“C3-C9 esters” refers to straight or branched esters Which 
may optionally be substituted. The term “ethers” refer to 
loWer alkyl (C2-C8) alkyl ethers Which may be straight, 
branched or substituted. The term ether shall include but is 
not limited to, for example, t-butyl methylether, and the like. 
The term “cyclic ether” includes C5-C7 cyclic ether Which 
may be optionally substituted. It is especially preferred that 
the ether solvent is dry. It is particularly preferred that such 
dry solvent shall contain less than about 1% Water. Urea and 
urea derivatives can also be used as crystallization solvents. 

[0055] Preferred crystallization solvents are selected on 
the basis that olanzapine must be at least partially soluble in 
the solvent selected, and the solvent selected must not form 
a solvate With olanzapine. Most preferably, the solvate 
dissolves in the solvent before the crystallization process is 
begun. 
[0056] Preferred crystallization solvents used in making 
olanzapine forms include 1,4-dioxane (“dioxane”), 1,2 
dichloroethane, dimethoxyethane, glycols including ethyl 
ene glycol and diethylene glycol, dimethyl ether, tetrahy 
drofuran (THF), isopropyl acetate, diisopropyl ether, 
hexane, heptane, cyclohexane, toluene or xylene, alcohols 
such as methanol, ethanol, 1-propanol, 2-propanol, 1-bu 
tanol, 2-butanol, and tert-butanol, ketones such as methyl 
ethyl ketone or isobutyl methyl ketone, amides such as 
dimethylformamide, dimethylacetamide or N-methylpyr 
rolidone, pyridine, DMSO, xylene, urea or urea derivatives, 
acetic acid, and mixtures thereof. Preferred crystallization 
solvents include 1,2-dichloroethane, propylene glycol, and 
isopropyl acetate. 

[0057] “Urea Derivative” means the reaction product of an 
isocyanate of the formula RiN=C=O With an amine of 
the formula R'NH2, Where R and R' are the same or different 
and are a substituted or unsubstituted Cl_5 alkyl, Cl_5 alk 
enyl, or Cl_5 alkynyl. 

[0058] “Glycols” include, but are not limited to, ethylene 
glycol, 1,3-propane diol, propylene glycol, glycol ethers 
including dipropylene glycolpropyl ether, dipropylene gly 
colbutyl ether, and diethylene glycol butyl ether. 
[0059] The term “patient” is used throughout the speci? 
cation to describe an animal, preferably a human, to Whom 
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treatment, including prophylactic treatment, With the com 
positions according to the present invention is provided. For 
treatment of those infections, conditions or disease states 
Which are speci?c for a speci?c animal such as a human 
patient, the term patient refers to that speci?c animal. 

[0060] The terms “an effective amount”, “therapeutic 
effective amount”, or “therapeutically effective amount” 
shall mean an amount or concentration of a composition 
according to the present invention Which is effective Within 
the context of its administration or use, including, for 
example, the treatment of bipolar disorders. Thus, the term 
“effective amount” is used throughout the speci?cation to 
describe concentrations or amounts of compounds according 
to the present invention Which may be used to produce a 
favorable change in the disease or condition treated, Whether 
that change is the control of acute manic episodes associated 
With bipolar disorders or another favorable psychiatric or 
physiological result. 

[0061] The novel soluble olanzapine forms of the inven 
tion are reasonably considered to exhibit activity at the 
5-HT-2 receptor and 5-HT1C receptor. Compositions of the 
invention are reasonably considered to be effective in the 
treatment of psychotic conditions but less likely to induce 
extra pyramidal side-effects. 

[0062] As used herein the term “psychosis” shall mean 
pathologic psychological conditions Which are psychoses or 
may be associated With psychotic features including, but not 
limited to the folloWing disorders Which have been charac 
terized in the DSM-lll-R. Diagnostic and Statistical Manual 
of Mental Disorders, Revised, 3rd Ed. (1980). The DSM 
Ill-R Was prepared by the Task Force on Nomenclature and 
Statistics of the American Psychiatric Association, and pro 
vides clear descriptions of diagnostic categories. The num 
bers in parenthesis refer to the DSM-lll-R categories. The 
skilled artisan Will recognize that there are alternative 
nomenclatures and classi?cation systems for pathologic 
psychological conditions and that these systems evolve With 
medical scienti?c progress. 

[0063] Examples of conditions Which may be treated using 
compositions of the invention include, but are not limited to, 
Conduct Disorder, Group Type (312.20), Conduct Disorder, 
Solitary Aggressive Type (312.00), Conduct Disorder, 
Undifferentiated Type (312.90), Tourette’s Disorder 
(307.23), Chronic Motor Or Vocal Tic Disorder (307.22), 
Transient Tic Disorder (307.21), Tic Disorder NOS 
(307.20), Multi-infarct dementia, With Delirium (290.41), 
Multi-infarct dementia, With Delusions (290.42), Multi 
infarct dementia, With Depression (290.43), Multi-infarct 
dementia, Uncomplicated (290.40), Senile Dementia NOS 
(290.00), Presenile Dementia NOS (290.10), Alcohol With 
draWal Delirium (291.00), Alcohol Hallucinosis (291.30), 
Alcohol Dementia Associated With Alcoholism (291.20), 
Amphetamine or Similarly Acting Sympathomimetic Intoxi 
cation (305.70), Amphetamine or Similarly Acting Sym 
pathomimetic Delirium (292.81), Amphetamine or Similarly 
Acting Sympathomimetic Delusional Disorder (292.11), 
Cannabis Delusional Disorder (292.11), Cocaine Intoxica 
tion (305.60), Cocaine Delirium (292.81), Cocaine Delu 
sional Disorder (292.11), Hallucinogen Hallucinosis 
(305.30), Hallucinogen Delusional Disorder (292.11), Hal 
lucinogen Mood Disorder (292.84), Hallucinogen Posthal 
lucinogen Perception Disorder (292.89), Phencyclidine 
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(PCP) or Similarly Acting Arylcyclohexylamine Intoxica 
tion (305.90), Phencyclidine (PCP) or Similarly Acting 
Arylcyclohexylamine Delirium (292.81), Phencyclidine 
(PCP) or Similarly Acting Arylcyclohexylamine Delusional 
Disorder (292.11), Phencyclidine (PCP) or Similarly Acting 
Arylcyclohexylamine Mood Disorder (292.84), Phencycli 
dine (PCP) or Similarly Acting Arylcyclohexylamine 
Organic Mental Disorder NOS (292.90), Other or Unspeci 
?ed Psychoactive Substance Intoxication (305.90), Other or 
Unspeci?ed Psychoactive Substance Delirium (292.81), 
Other or Unspeci?ed Psychoactive Substance Dementia 
(292.82), Other or Unspeci?ed Psychoactive Substance 
Delusional Disorder (292.11), Other or Unspeci?ed Psycho 
active Substance Hallucinosis (292.12), Other or Unspeci 
?ed Psychoactive Substance Mood Disorder (292.84), Other 
or Unspeci?ed Psychoactive Substance Anxiety Disorder 
(292.89), Other or Unspeci?ed Psychoactive Substance Per 
sonality Disorder (292.89), Other or Unspeci?ed Psychoac 
tive Substance Organic Mental Disorder NOS (292.90), 
Delirium (293.00), Dementia (294.10), Organic Delusional 
Disorder (293.81), Organic Hallucinosis (293.82), Organic 
Mood Disorder (293.83), Organic Anxiety Disorder 
(294.80), Organic Mental Disorder (294.80), Obsessive 
Compulsive Disorder (300.30), Post-traumatic Stress Dis 
order (309.89), Generalized Anxiety Disorder (300.02), 
Anxiety Disorder NOS (300.00), Body Dysmorphic Disor 
der (300.70), Hypochondriasis (or Hypochondriacal Neuro 
sis) (300.70), Somatization Disorder (300.81), Undifferen 
tiated Somatoform Disorder (300.70), Somatoform Disorder 
NOS (300.70), Intermittent Explosive Disorder (312.34), 
Kleptomania (312.32), Pathological Gambling (312.31), 
Pyromania (312.33), Trichotillomania (312.39), and Impulse 
Control Disorder NOS (312.39). Schizophrenia, Catatonic, 
Subchronic, (295.21), Schizophrenia, Catatonic, Chronic 
(295.22), Schizophrenia, Catatonic, Subchronic With Acute 
Exacerbation (295.23), Schizophrenia, Catatonic, Chronic 
With Acute Exacerbation (295.24), Schizophrenia, Cata 
tonic, in Remission (295.55), Schizophrenia, Catatonic, 
Unspeci?ed (295.20), Schizophrenia, Disorganized, Sub 
chronic (295.11), Schizophrenia, Disorganized, Chronic 
(295.12), Schizophrenia, Disorganized, Subchronic With 
Acute Exacerbation (295.13), Schizophrenia, Disorganized, 
Chronic With Acute Exacerbation (295.14), Schizophrenia, 
Disorganized, in Remission (295.15), Schizophrenia, Disor 
ganized, Unspeci?ed (295.10), Schizophrenia, Paranoid, 
Subchronic (295.31), Schizophrenia, Paranoid, Chronic 
(295.32), Schizophrenia, Paranoid, Subchronic With Acute 
Exacerbation (295.33), Schizophrenia, Paranoid, Chronic 
With Acute Exacerbation (295.34), Schizophrenia, Paranoid, 
in Remission (295.35), Schizophrenia, Paranoid, Unspeci 
?ed (295.30), Schizophrenia, Undifferentiated, Subchronic 
(295.91), Schizophrenia, Undifferentiated, chronic (295.92), 
Schizophrenia, Undifferentiated, Subchronic With Acute 
Exacerbation (295.93), Schizophrenia, Undifferentiated, 
Chronic With Acute Exacerbation (295.94), Schizophrenia, 
Undifferentiated, in Remission (295.95), Schizophrenia, 
Undifferentiated, Unspeci?ed (295.90), Schizophrenia, 
Residual, Subchronic (295.61), Schizophrenia, Residual, 
Chronic (295.62), Schizophrenia, Residual, Subchronic With 
Acute Exacerbation (295.63), Schizophrenia, Residual, 
Chronic With Acute Exacerbation (295.94), Schizophrenia, 
Residual, in Remission (295.65), Schizophrenia, Residual, 
Unspeci?ed (295.60), Delusional (Paranoid) Disorder 
(297.10), Brief Reactive Psychosis (298.80), Schizophreni 
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form Disorder (295.40), Schizoalfective Disorder (295.70), 
Induced Psychotic Disorder (297.30), Psychotic Disorder 
NOS (Atypical Psychosis) (298.90), Bipolar Disorder, 
Mixed, Severe, Without Psychotic Features (296.63), Bipo 
lar Disorder, Manic, Severe, Without Psychotic Features 
(296.43), Bipolar Disorder, Depressed, Severe, Without Psy 
chotic Features (296.53), Maj or Depression, Single Episode, 
Severe, Without Psychotic Features (296.23), Maj or Depres 
sion, Recurrent, Severe, Without Psychotic Features 
(296.33), Bipolar Disorder, Mixed, With Psychotic Features 
(296.64), Bipolar Disorder, Manic, With Psychotic Features 
(296.44), Bipolar Disorder, Depressed, With Psychotic Fea 
tures (296.54), Bipolar Disorder NOS (296.70), Major 
Depression, Single Episode, With Psychotic Features 
(296.24), and Major Depression, Recurrent With Psychotic 
Features (296.34). 
[0064] Preferably, an effective amount of a composition of 
the invention is used for the treatment of Tourette’s Disor 
der; Schizophrenia, Catatonic, Subchronic; Schizophrenia, 
Catatonic, Chronic; Schizophrenia, Catatonic, Subchronic 
With Acute Exacerbation; Schizophrenia, Catatonic, Chronic 
With Acute Exacerbation; Schizophrenia, Catatonic, in 
Remission; Schizophrenia, Catatonic, Unspeci?ed; Schizo 
phrenia, Disorganized, Subchronic; Schizophrenia, Disorga 
nized, Chronic; Schizophrenia, Disorganized, Subchronic 
With Acute Exacerbation; Schizophrenia, Disorganized, 
Chronic With Acute Exacerbation; Schizophrenia, Disorga 
nized, in Remission; Schizophrenia, Disorganized, Unspeci 
?ed; Schizophrenia, Paranoid, Subchronic; Schizophrenia, 
Paranoid, Chronic; Schizophrenia, Paranoid, Subchronic 
With Acute Exacerbation; Schizophrenia, Paranoid, Chronic 
With Acute Exacerbation; Schizophrenia, Paranoid, in 
Remission; Schizophrenia, Paranoid, Unspeci?ed; Schizo 
phrenia, Undifferentiated, Subchronic; Schizophrenia, 
Undifferentiated, Chronic; Schizophrenia, Undifferentiated, 
Subchronic With Acute Exacerbation; Schizophrenia, Undif 
ferentiated, Chronic With Acute Exacerbation; Schizophre 
nia, Undifferentiated, in Remission; Schizophrenia, Undif 
ferentiated, Unspeci?ed; Schizophrenia, Residual, 
Subchronic; Schizophrenia, Residual, Chronic; Schizophre 
nia, Residual, Subchronic With Acute Exacerbation; Schizo 
phrenia, Residual, Chronic With Acute Exacerbation; 
Schizophrenia, Residual, in Remission; Schizophrenia, 
Residual, Unspeci?ed; Delusional (Paranoid) Disorder; 
Brief Reactive Psychosis; Schizophreniform Disorder; 
Schizoalfective Disorder; Induced Psychotic Disorder; Psy 
chotic Disorder NOS (Atypical Psychosis); Bipolar Disor 
der, Mixed, With Psychotic Features; Bipolar Disorder, 
Manic, With Psychotic Features; Bipolar Disorder, 
Depressed, With Psychotic Features; Bipolar Disorder NOS; 
Major Depression, Single Episode, With Psychotic Features; 
Hebephrenic Schizophrenia; Post-Schizophrenic Depres 
sion; Delusional Disorder; and Other Persistent Delusional 
Disorders. 

[0065] More preferably, an effective amount of a compo 
sition of the invention is used to treat the folloWing patho 
logic psychological conditions including Schizophrenia, 
Catatonic, Subchronic; Schizophrenia, Catatonic, Chronic; 
Schizophrenia, Catatonic, Subchronic With Acute Exacerba 
tion; Schizophrenia, Catatonic, Chronic With Acute Exacer 
bation; Schizophrenia, Catatonic, in Remission; Schizophre 
nia, Catatonic, Unspeci?ed; Schizophrenia, Disorganized, 
Subchronic; Schizophrenia, Disorganized, Chronic; Schizo 
phrenia, Disorganized, Subchronic With Acute Exacerba 



US 2006/0223794 A1 

tion; Schizophrenia, Disorganized, Chronic With Acute 
Exacerbation; Schizophrenia, Disorganized, in Remission; 
Schizophrenia, Disorganized, Unspeci?ed; Schizophrenia, 
Paranoid, Subchronic; Schizophrenia, Paranoid, Chronic; 
Schizophrenia, Paranoid, Subchronic With Acute Exacerba 
tion; Schizophrenia, Paranoid, Chronic With Acute Exacer 
bation; Schizophrenia, Paranoid, in Remission; Schizophre 
nia, Paranoid, Unspeci?ed; Schizophrenia, Undifferentiated, 
Subchronic; Schizophrenia, Undifferentiated, Chronic; 
Schizophrenia, Undifferentiated, Subchronic With Acute 
Exacerbation; Schizophrenia, Undifferentiated, Chronic 
With Acute Exacerbation; Schizophrenia, Undifferentiated, 
in Remission; Schizophrenia, Undifferentiated, Unspeci?ed; 
Schizophrenia, Residual, Subchronic; Schizophrenia, 
Residual, Chronic; Schizophrenia, Residual, Subchronic 
With Acute Exacerbation; Schizophrenia, Residual, Chronic 
With Acute Exacerbation; Schizophrenia, Residual, in 
Remission; Schizophrenia, Residual, Unspeci?ed; Delu 
sional (Paranoid) Disorder; Brief Reactive Psychosis; 
Schizophreniform Disorder; Schizoalfective Disorder; 
Induced Psychotic Disorder; Psychotic Disorder NOS 
(Atypical Psychosis);Bipolar Disorder, Mixed, With Psy 
chotic Features; Bipolar Disorder, Manic, With Psychotic 
Features; Bipolar Disorder, Depressed, With Psychotic Fea 
tures; Bipolar Disorder NOS; Major Depression, Single 
Episode, With Psychotic Features; Hebephrenic Schizophre 
nia; Post-Schizophrenic Depression; Delusional Disorder; 
and Other Persistent Delusional Disorders. 

[0066] Examples of conditions Which are most preferably 
treated using an effective amount of a composition of the 
invention include Schizophrenia, Catatonic, Subchronic; 
Schizophrenia, Catatonic, Chronic; Schizophrenia, Cata 
tonic, Subchronic With Acute Exacerbation; Schizophrenia, 
Catatonic, Chronic With Acute Exacerbation; Schizophrenia, 
Catatonic, in Remission; Schizophrenia, Catatonic, 
Unspeci?ed; Schizophrenia, Disorganized, Subchronic; 
Schizophrenia, Disorganized, Chronic; Schizophrenia, Dis 
organized, Subchronic With Acute Exacerbation; Schizo 
phrenia, Disorganized, Chronic With Acute Exacerbation; 
Schizophrenia, Disorganized, in Remission; Schizophrenia, 
Disorganized, Unspeci?ed; Schizophrenia, Paranoid, Sub 
chronic; Schizophrenia, Paranoid, Chronic; Schizophrenia, 
Paranoid, Subchronic With Acute Exacerbation; Schizophre 
nia, Paranoid, Chronic With Acute Exacerbation; Schizo 
phrenia, Paranoid, in Remission; Schizophrenia, Paranoid, 
Unspeci?ed; Schizophrenia, Undifferentiated, Subchronic; 
Schizophrenia, Undifferentiated, Chronic; Schizophrenia, 
Undifferentiated, Subchronic With Acute Exacerbation; 
Schizophrenia, Undifferentiated, Chronic With Acute Exac 
erbation; Schizophrenia, Undifferentiated, in Remission; 
Schizophrenia, Undifferentiated, Unspeci?ed; Schizophre 
nia, Residual, Subchronic; Schizophrenia, Residual, 
Chronic; Schizophrenia, Residual, Subchronic With Acute 
Exacerbation; Schizophrenia, Residual, Chronic With Acute 
Exacerbation; Schizophrenia, Residual, in Remission; 
Schizophrenia, Residual, Unspeci?ed; Delusional (Para 
noid) Disorder; Brief Reactive Psychosis; Schizophreniform 
Disorder; Schizoalfective Disorder; and Hebephrenic 
Schizophrenia. 

[0067] Examples of anxiety disorders Which may more 
preferably be treated using an effective amount of an effec 
tive amount of a composition of the invention include 
Psychoactive Substance Anxiety Disorder; Organic Anxiety 
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Disorder; Obsessive Compulsive Disorder; Post-traumatic 
Stress Disorder; Generalized Anxiety Disorder; and Anxiety 
Disorder NOS. 

[0068] Examples of the anxiety disorders Which are most 
preferably treated using an effective amount of a composi 
tion of the invention include Organic Anxiety Disorder; 
Obsessive Compulsive Disorder; Post-traumatic Stress Dis 
order; Generalized Anxiety Disorder; and Anxiety Disorder 
NOS. 

[0069] As used herein the term “Functional BoWel Disor 
der” refers to a functional gastrointestinal disorder mani 
fested by (l) abdominal pain and/or (2) symptoms of dis 
turbed defecation (urgency, straining, feeling of incomplete 
evacuation, altered stool form, consistency, and altered 
boWel frequency/timing) and/or (3) bloating (distention). 
The term “Functional BoWel Disorder” includes but is not 
limited to irritable boWel syndrome, hypermotility, ichlasia, 
hypertonic loWer esophogeal sphincter, tachygastria, consti 
pation, hyperrnotility associated With irritable boWel syn 
drome. 

[0070] Functional BoWel Disorders are characterized by 
abnormal boWel function Without detectable structural 
abnormalities. Abnormal boWel function includes diarrhea, 
constipation, mucorrhea, and pain or discomfort over the 
course of the sigmoid colon. Such disorders are in?uenced 
by psychological factors and stressful life situations. 

[0071] The Functional BoWel Disorder, Irritable BoWel 
Syndrome (EBS), is one of the most commonly encountered 
gastrointestinal disorders. BetWeen 20% and 50% of patients 
referred to gastrointestinal clinics suffer from IBS. Symp 
toms of IBS occur in approximately 14% of otherWise 
apparently healthy people. IBS is a complex condition, in 
part because it is not a disease but a syndrome composed of 
a number of conditions With similar manifestations. 

[0072] An effective amount of a composition of the inven 
tion may exhibit antimuscarinic activity, 5-HT2B receptor 
activity, and may be denoted for use in the treatment of 
certain gastrointestinal conditions. Thus, the compound is 
suggested for the treatment of Functional BoWel Disorders 
including, but not limited to, irritable boWel syndrome, 
gastric hypermotility, and related conditions. 

[0073] Insofar as gastrointestinal treatments are con 
cerned, an effective amount of a composition of the inven 
tion is preferably used for the treatment of irritable boWel 
syndrome or gastric hyperrnotility disorder. 

Pharmaceutical Compositions and Dosage Forms 

[0074] Pharmaceutical dosage forms of the invention can 
be administered orally, parenterally, by inhalation spray, 
topically, rectally, nasally, buccally, vaginally or via an 
implanted reservoir. Oral and parenteral pharmaceutical 
compositions and dosage forms are a preferred dosage form. 
Preferably, the oral dosage form is a solid dosage form, such 
as a tablet, a caplet, a hard gelatin capsule, a starch capsule, 
a hydroxypropyl methylcellulose (“HPMC”) capsule, or a 
soft elastic gelatin capsule. parenteral pharmaceutical com 
positions and dosage forms. Other preferred dosage forms 
include an intraderrnal dosage form, an intramuscular dos 
age form, a subcutaneous dosage form, and an intravenous 
dosage form. 






















