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ABSTRACT

The present invention relates to methods for weight manage-
ment that utilize modified-release dosage forms comprising
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine salts and crystalline forms thereof. The present inven-
tion further relates to (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine salts, crystalline forms thereof and
modified-release dosage forms comprising them.
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DCS and TGA of Compound 1 Maleate Salt, Form 1
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DCS and TGA of Compound 1 Di-4-acetamidobenzoate Salt-Cocrystal Methyl Ethyl Ketone Solvate, Form I
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Days 1-26 Efficacy of Compound 1 after PO dosed at 24 mg/kg/day or
Osmotic Pump Infusion at 13,1 mg/kg/day (Infusion Rate, 0.63 mg/kg/hr) in Fed Male SD Rats
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Dissolution Profiles of Compound 1 Hydrochloride Salt, Hemihydrate Form IT1 20-mg Modified-release
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Dissolution Profiles of Compound 1 Hydrochloride Salt, Hemihydrate Form IT120-mg Modified-release

Formulations with Functional Polymer Coating
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Immediate-Release Mean Plasma Compound 1 Concentrations Versus Time on Day 1 in Humans
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MODIFIED-RELEASE DOSAGE FORMS OF
5-HT2C AGONISTS USEFUL FOR WEIGHT
MANAGEMENT

FIELD OF THE INVENTION

[0001] The present invention relates to methods for weight
management that utilize modified-release dosage forms com-
prising (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-ben-
zazepine salts and crystalline forms thereof. The present
invention further relates to (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine salts, crystalline forms thereof
and modified-release dosage forms comprising them.

BACKGROUND OF THE INVENTION

[0002] Obesity is a life-threatening disorder in which there
is an increased risk of morbidity and mortality arising from
concomitant diseases such as type II diabetes, hypertension,
stroke, cancer and gallbladder disease.

[0003] Obesity is now a major healthcare issue in the West-
ern World and increasingly in some third world countries. The
increase in numbers of obese people is due largely to the
increasing preference for high fat content foods but also the
decrease in activity in most people’s lives. Currently about
30% of the population of the USA is now considered obese.
[0004] Whether someone is classified as overweight or
obese is generally determined on the basis of their body mass
index (BMI) which is calculated by dividing body weight (kg)
by height squared (m2). Thus, the units of BMI are kg/m> and
it is possible to calculate the BMI range associated with
minimum mortality in each decade of life. Overweight is
defined as a BMI in the range 25-30 kg/m?, and obesity as a
BMI greater than 30 kg/m? (see table below).

Classification of Weight by Body Mass Index (BMI)
[0005]

BMI CLASSIFICATION

<18.5 Underweight

18.5-24.9 Normal

25.0-29.9 Overweight

30.0-34.9 Obesity (Class I)

35.0-39.9 Obesity (Class IT)

>40 Extreme Obesity (Class III)

[0006] As the BMI increases there is an increased risk of
death from a variety of causes that are independent of other
risk factors. The most common diseases associated with obe-
sity are cardiovascular disease (particularly hypertension),
diabetes (obesity aggravates the development of diabetes),
gall bladder disease (particularly cancer) and diseases of
reproduction. The strength of the link between obesity and
specific conditions varies. One of the strongest is the link with
type 2 diabetes. Excess body fat underlies 64% of cases of
diabetes in men and 77% of cases in women (Seidell, Semin.
Vasc. Med., 5:3-14 (2005)). Research has shown that even a
modest reduction in body weight can correspond to a signifi-
cant reduction in the risk of developing coronary heart dis-
ease.

[0007] There are problems however with the BMI defini-
tion in that it does not take into account the proportion ot body
mass that is muscle in relation to fat (adipose tissue). To
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account for this, obesity can also be defined on the basis of
body fat content: greater than 25% in males and greater than
30% in females.

[0008] Obesity considerably increases the risk of develop-
ing cardiovascular diseases as well. Coronary insufficiency,
atheromatous disease, and cardiac insufficiency are at the
forefront of the cardiovascular complications induced by obe-
sity. It is estimated that if the entire population had an ideal
weight, the risk of coronary insufficiency would decrease by
25% and the risk of cardiac insufficiency and of cerebral
vascular accidents would decrease by 35%. The incidence of
coronary diseases is doubled in subjects less than 50 years of
age who are 30% overweight. The diabetes patient faces a
30% reduced lifespan. After age 45, people with diabetes are
about three times more likely than people without diabetes to
have significant heart disease and up to five times more likely
to have a stroke. These findings emphasize the inter-relations
between risks factors for diabetes and coronary heart disease
and the potential value of an integrated approach to the pre-
vention of these conditions based on the prevention of obesity
(Perry, 1. J., et al., BMJ 310, 560-564 (1995)).

[0009] Diabetes has also been implicated in the develop-
ment of kidney disease, eye diseases and nervous system
problems. Kidney disease, also called nephropathy, occurs
when the kidney’s “filter mechanism” is damaged and protein
leaks into urine in excessive amounts and eventually the kid-
ney fails. Diabetes is also a leading cause of damage to the
retina at the back of the eye and increases risk of cataracts and
glaucoma. Finally, diabetes is associated with nerve damage,
especially in the legs and feet, which interferes with the
ability to sense pain and contributes to serious infections.
Taken together, diabetes complications are one of the nation’s
leading causes of death.

[0010] The first line of treatment is to offer diet and life
style advice to patients such as reducing the fat content of
their diet and increasing their physical activity. However,
many patients find this difficult and need additional help from
drug therapy to maintain results from these efforts.

[0011] Most currently marketed products have been unsuc-
cessful as treatments for obesity because of a lack of efficacy
orunacceptable side-effect profiles. The most successtul drug
so far was the indirectly acting 5-hydroxytryptamine (5-HT)
agonist d-fenfluramine (Redux™) but reports of cardiac
valve defects in up to one third of patients led to its with-
drawal by the FDA in 1998.

[0012] In addition, two drugs have been launched in the
USA and Europe: Orlistat (Xenical™), a drug that prevents
absorption of fat by the inhibition of pancreatic lipase, and
Sibutramine (Reductil™), a 5-HT/noradrenaline re-uptake
inhibitor. However, side effects associated with these prod-
ucts may limit their long-term utility. Treatment with Xeni-
cal™ is reported to induce gastrointestinal distress in some
patients, while Sibutramine has been associated with raised
blood pressure in some patients.

[0013] Serotonin (5-HT) neurotransmission plays an
important role in numerous physiological processes both in
physical and in psychiatric disorders. 5-HT has been impli-
cated in the regulation of feeding behavior. 5-HT is believed
to work by inducing a feeling of satiety, such that a subject
with enhanced 5-HT stops eating earlier and fewer calories
are consumed. It has been shown that a stimulatory action of
5-HT on the 5-HT, . receptor plays an important role in the
control of eating and in the anti-obesity effect of d-fenflu-
ramine. As the 5-HT, - receptor is expressed in high density in
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the brain (notably in the limbic structures, extrapyramidal
pathways, thalamus and hypothalamus i.e. PVN and DMH,
and predominantly in the choroid plexus) and is expressed in
low density or is absent in peripheral tissues, a selective
5-HT, . receptor agonist can be a more effective and safe
anti-obesity agent. Also, 5-HT, . knockout mice are over-
weight with cognitive impairment and susceptibility to sei-
zure.

[0014] It is believed that the 5-HT, . receptor may play a
role in obsessive compulsive disorder, some forms of depres-
sion, and epilepsy. Accordingly, agonists can have anti-panic
properties, and properties useful for the treatment of sexual
dysfunction.

[0015] In sum, the 5-HT, . receptor is a receptor target for
the treatment of obesity and psychiatric disorders, and it can
be seen that there is a need for selective 5-HT, . agonists
which safely decrease food intake and body weight.

[0016] The salts and formulations of the present invention
comprise the selective 5-HT,.-receptor agonist (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
(Compound 1), and are useful for, inter alia, weight manage-
ment, including weight loss and the maintenance of weight
loss. Compound 1 is disclosed in PCT patent publication
W02003/086303, which is incorporated herein by reference
in its entirety.

Cl

NH

[0017] Various synthetic routes to (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine, its related salts, enan-
tiomers, crystalline forms, and intermediates, have been
reported in PCT publications, WO 2005/019179, WO 2006/
069363, WO 2007/120517, WO 2008/070111, WO 2009/
111004, and in U.S. provisional application 61/396,752 each
of which is incorporated herein by reference in its entirety.
[0018] Combinations of (R)-8-Chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine with other agents, including
without limitation, phentermine, and uses of such combina-
tions in therapy are described in WO 2006/071740, which is
incorporated herein by reference in its entirety.

[0019] The following United States provisional applica-
tions are related to (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine: 61/402,578; 61/403,143; 61/402,
580; 61/402,628; 61/403,149; 61/402,589; 61/402,611;
61/402,565; 61/403,185; each of which is incorporated herein
by reference in its entirety.

[0020] The following applications are related to (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine and
have the same filing date as the subject application: Attorney
Reference Number 181.WO1, a PCT application which
claims priority to U.S. provisional application 61/402,580;
Attorney Reference Number 186.WO1, a PCT application
which claims priority to U.S. provisional applications
61/402,628 and 61/403,149; Attorney Reference Number
187.WO1, a PCT application which claims priority to U.S.
provisional application 61/402,589; Attorney Reference
Number 188.WO1, a PCT application which claims priority
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to U.S. provisional application 61/402,611; and Attorney
Reference Number 192.WO1, a PCT application which
claims priority to U.S. provisional applications 61/402,565
and 61/403,185; each of which is incorporated herein by
reference in its entirety.

[0021] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hydrochloride (lorcaserin hydrochloride) is an
agonist of the 5-HT, . receptor and shows effectiveness at
reducing obesity in animal models and humans. In December
2009, Arena Pharmaceuticals submitted a New Drug Appli-
cation, or NDA, for lorcaserin to the FDA. The NDA submis-
sion is based on an extensive data package from lorcaserin’s
clinical development program that includes 18 clinical trials
totaling 8,576 patients. The pivotal phase 3 clinical trial pro-
gram evaluated nearly 7,200 patients treated for up to two
years, and showed that lorcaserin consistently produced sig-
nificant weight loss with excellent tolerability. About two-
thirds of patients achieved at least 5% weight loss and over
one-third achieved at least 10% weight loss. On average,
patients lost 17 to 18 pounds or about 8% of their weight.
Secondary endpoints, including body composition, lipids,
cardiovascular risk factors and glycemic parameters
improved compared to placebo. In addition, heart rate and
blood pressure went down. Lorcaserin did not increase the
risk of cardiac valvulopathy. Lorcaserin improved quality of
life, and there was no signal for depression or suicidal ide-
ation. The only adverse event that exceeded the placebo rate
by 5% was generally mild or moderate, transient headache.
Based on a normal BMI of 25, patients in the first phase 3 trial
lost about one-third of their excess body weight. The average
weight loss was 35 pounds or 16% of body weight for the top
quartile of patients in the second phase 3 trial.

[0022] Animmediate-release film-coated 10-mg tablet was
developed for the phase 3 clinical trials and commercial
launch of lorcaserin, but there remains a need for modified-
release formulations to provide a delay in, and/or continuous
drug-release over an extended period of time. Modified-re-
lease dosage forms elevate trough plasma levels and are suit-
able for use in once-a-day (q.d.) dosing regimens. Further-
more, modified-release dosage forms reduce the drug plasma
concentration peak:trough ratio and can thereby decrease the
incidence and severity of the adverse effects of intermittent
dosing.

[0023] The choice of modified-release technology depends
upon the plasma concentration profile desired and the active
pharmaceutical ingredient (API) solubility. The drug mol-
ecule must have appropriate pharmacokinetics and sufficient
solubility, permeability, and stability throughout the GI tract
for a successful modified-release formulation. The salts and
formulations described herein help meet these and other
needs.

SUMMARY OF THE INVENTION

[0024] One aspect of the present invention pertains to
modified-release dosage forms comprising a therapeutically
effective amount of (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine or a pharmaceutically acceptable salt,
solvate, or hydrate thereof.

[0025] Oneaspect ofthe present invention pertains to meth-
ods for weight management, comprising administering to an
individual in need thereof, the modified-release dosage form
of the present invention.

[0026] One aspect of the present invention pertains to a salt
selected from: (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
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1H-3-benzazepine hydroiodide salt; (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine maleate salt; (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
fumarate salt; and (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hemifumarate salt; (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine orotate salt; (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
di-acetamidobenzoate salt-cocrystal; (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine trans-cinnamate
salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine heminapadisilate salt; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine(x)-mandelate salt; and (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hemipamoate salt; and pharmaceutically acceptable solvates
and hydrates thereof.

[0027] One aspect of the present invention pertains to a
pharmaceutical composition comprising a salt of the present
invention, and a pharmaceutically acceptable carrier.

[0028] One aspect of the present invention pertains to pro-
cesses for preparing a pharmaceutical composition compris-
ing admixing a salt of the present invention, and a pharma-
ceutically acceptable carrier.

[0029] Oneaspect of the present invention pertains to meth-
ods for weight management, comprising administering to an
individual in need thereof, a therapeutically effective amount
of'asaltor a pharmaceutical composition of the present inven-
tion.

[0030] One aspect of the present invention pertains to uses
of'salts or pharmaceutical compositions of the present inven-
tion, in the manufacture of a medicament for weight manage-
ment in an individual.

[0031] One aspect of the present invention pertains to salts,
and pharmaceutical compositions of the present invention,
for use in a method of treatment of the human or animal body
by therapy.

[0032] One aspect of the present invention pertains to
modified-release dosage forms, salts, and pharmaceutical
compositions of the present invention, for use in a method of
weight management.

[0033] One aspect of the present invention pertains to
modified-release dosage forms, salts, and pharmaceutical
compositions of the present invention, for use in a method of
weight management; wherein the weight management com-
prises one or more of: weight loss, and maintenance of weight
loss.

[0034] One aspect of the present invention pertains to
modified-release dosage forms, salts, and pharmaceutical
compositions of the present invention, for use in a method of
weight management; wherein the weight management com-
prises one or more of: weight loss, maintenance of weight
loss, decreased food consumption, increasing meal-related
satiety, reducing pre-meal hunger, and reducing intra-meal
food intake.

[0035] One aspect of the present invention pertains to
modified-release dosage forms, salts, and pharmaceutical
compositions of the present invention, for use as an adjunct to
diet and exercise for weight management.

[0036] One aspect of the present invention pertains to
modified-release dosage forms, salts, and pharmaceutical
compositions of the present invention, for use in a method of
weight management; wherein the individual in need of weight
management is selected from: an obese patient with an initial
body mass index =30 kg/m?; an overweight patient with an
initial body mass index =27 kg/m? in the presence of at least
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one weight related comorbid condition; and an overweight
patient with an initial body mass index =27 kg/m> in the
presence of at least one weight related comorbid condition;
wherein the weight related co-morbid condition is selected
from: hypertension, dyslipidemia, cardiovascular disease,
glucose intolerance, and sleep apnea.

[0037] One aspect of the present invention pertains to
modified-release dosage forms, salts, and pharmaceutical
compositions of the present invention, for use in a method of
weight management in combination with a second anti-obe-
sity agent.

[0038] One aspect of the present invention pertains to
modified-release dosage forms, salts, and pharmaceutical
compositions of the present invention, for use in a method of
weight management in combination with a second anti-obe-
sity agent selected from: chlorphentermine, clortermine,
phenpentermine, and phentermine, and pharmaceutically
acceptable salts, solvates, and hydrates thereof.

[0039] One aspect of the present invention pertains to
modified-release dosage forms, salts, and pharmaceutical
compositions of the present invention, for use in a method of
weight management in combination with an anti-diabetes
agent.

[0040] One aspect of the present invention pertains to
modified-release dosage forms, salts, and pharmaceutical
compositions of the present invention, for use in a method of
weight management in combination with metformin.

[0041] Oneaspectofthe present invention pertains to meth-
ods of manufacturing a pharmaceutical composition compris-
ing: admixing a compound selected from: a salt of the present
invention and pharmaceutically acceptable solvates and
hydrates thereof, with a pharmaceutically acceptable excipi-
ent.

[0042] Oneaspectofthe present invention pertains to meth-
ods of manufacturing a modified-release dosage form com-
prising: providing a compound selected from: (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine, and
pharmaceutically acceptable salts, solvates, and hydrates
thereof; and formulating the compound into a modified-re-
lease dosage form.

[0043] Oneaspectofthe present invention pertains to meth-
ods for weight management, comprising administering to an
individual in need thereof, a modified-release dosage form
comprising a therapeutically effective dose of (R)-8-chloro-
1-methyl-2,3.4,5-tetrahydro-1H-3-benzazepine or a pharma-
ceutically acceptable salt, solvate or hydrate thereof.

[0044] One aspect of the present invention pertains to
modified-release dosage forms comprising a therapeutically
effective dose of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine or a pharmaceutically acceptable salt, sol-
vate or hydrate thereof.

[0045] One aspect of the present invention pertains modi-
fied-release dosage forms comprising a therapeutically effec-
tive dose of a salt selected from: (R)-8-chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine and pharmaceutically
acceptable salts, solvates, and hydrates thereof, for use in a
method of weight management in an individual.

[0046] One aspect of the present invention pertains to cer-
tain salts of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine (Compound 1) and pharmaceutically acceptable
solvates and hydrates thereof.

[0047] One aspect of the present invention pertains to cer-
tain salts of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine (Compound 1).
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[0048] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine hydroiodide salt.

[0049] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine maleate salt.

[0050] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine fumarate salt.

[0051] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine hemifumarate salt.

[0052] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine orotate salt.

[0053] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine orotate salt hydrate.

[0054] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine di-4-acetamidobenzoate salt-cocrystal
methyl ethyl ketone solvate.

[0055] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine trans-cinnamate salt.

[0056] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine heminapadisilate salt.

[0057] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine heminapadisilate salt solvate 1.

[0058] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine heminapadisilate salt solvate 2.

[0059] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine(+)-mandelate salt hydrate.

[0060] One aspect of the present invention pertains to crys-
talline forms of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine hemipamoate salt hydrate.

[0061] One aspect of the present invention pertains to phar-
maceutical compositions comprising a salt of the present
invention.

[0062] One aspect of the present invention pertains to pro-
cesses for preparing pharmaceutical compositions compris-
ing admixing a salt of the present invention, and a pharma-
ceutically acceptable carrier.

[0063] One aspect of the present invention pertains to bulk
pharmaceutical compositions suitable for the manufacture of
dosage forms for weight management, comprising a salt of
the present invention, and a pharmaceutically acceptable car-
rier.

[0064] One aspect of the present invention pertains to pro-
cesses for preparing a bulk pharmaceutical composition suit-
able for the manufacture of dosage forms for weight manage-
ment, comprising admixing a salt of the present invention,
and a pharmaceutically acceptable carrier.

[0065] Oneaspect of the present invention pertains to meth-
ods for weight management, comprising administering to an
individual in need thereof, a therapeutically effective amount
of a salt, or a pharmaceutical composition of the present
invention.
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[0066] One aspect of the present invention pertains to the
use of a salt of the present invention in the manufacture of a
medicament for weight management in an individual.
[0067] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of treatment of the human or animal body
by therapy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0068] FIG. 1: PXRD of Compound 1 Hydrochloride Salt,
Hemihydrate Form III.
[0069] FIG. 2: DSC of Compound 1 Hydrochloride Salt,
Hemihydrate Form III.
[0070] FIG. 3: TGA of Compound 1 Hydrochloride Salt,
Hemihydrate Form III.
[0071] FIG. 4: DMS of Compound 1 Hydrochloride Salt,
Hemihydrate Form III.

[0072] FIG. 5: PXRD of Compound 1 Hydroiodide Salt,
Form I.

[0073] FIG. 6: DSC and TGA of Compound 1 Hydroiodide
Salt, Form 1.

[0074] FIG. 7: DMS of Compound 1 Hydroiodide Salt,
Form I.

[0075] FIG. 8: PXRD of Compound 1 Maleate Salt, Form I.
[0076] FIG.9: DSC and TGA of Compound 1 Maleate Salt,
Form I.

[0077] FIG.10: DMS of Compound 1 Maleate Salt, Form I.
[0078] FIG. 11: PXRD of Compound 1 Fumarate Salt,
Form I.

[0079] FIG. 12: DSC and TGA of Compound 1 Fumarate
Salt, Form 1.

[0080] FIG.13: DMS of Compound 1 Fumarate Salt, Form
1

[0081] FIG.14: PXRD of Compound 1 Hemifumarate Salt,
Form I.

[0082] FIG. 15: DSC and TGA of Compound 1 Hemifu-
marate Salt, Form 1.

[0083] FIG. 16: DMS of Compound 1 Hemifumarate Salt,
Form I.

[0084] FIG. 17: PXRD of Compound 1 Orotate Salt, Form
1

[0085] FIG. 18: DSC and TGA of Compound 1 Orotate
Salt, Form 1.

[0086] FIG.19: DMS of Compound 1 Orotate Salt, Form I.
[0087] FIG. 20: PXRD of Compound 1 Orotate Salt
Hydrate, Form 1.

[0088] FIG.21: DSCand TGA of Compound 1 Orotate Salt
Hydrate, Form 1.

[0089] FIG.22: DMS of Compound 1 Orotate Salt Hydrate,
Form I.
[0090] FIG. 23: PXRD of Compound 1 Di-4-acetamido-

benzoate Salt-Cocrystal Methyl Ethyl Ketone Solvate, Form
1L

[0091] FIG. 24: DSC and TGA of Compound 1 Di-4-aceta-
midobenzoate Salt-Cocrystal Methyl Ethyl Ketone Solvate,
Form I.

[0092] FIG. 25: DMS of Compound 1 Di-4-acetamidoben-
zoate Salt-Cocrystal Methyl Ethyl Ketone Solvate, Form 1.

[0093] FIG. 26: PXRD of Compound 1 trans-Cinnamate
Salt, Form 1.
[0094] FIG. 27: DSC and TGA of Compound 1 trans-Cin-

namate Salt, Form 1.
[0095] FIG. 28: DMS of Compound 1 trans-Cinnamate
Salt, Form 1.
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[0096] FIG. 29: PXRD of Compound 1 Heminapadisilate
Salt, Form 1.
[0097] FIG.30: DSC and TGA of Compound 1 Heminapa-

disilate Salt, Form 1.

[0098] FIG. 31: DMS of Compound 1 Heminapadisilate
Salt, Form 1.
[0099] FIG. 32: PXRD of Compound 1 Heminapadisilate

Salt Solvate 1, Form I.

[0100] FIG.33: DSC and TGA of Compound 1 Heminapa-
disilate Salt Solvate 1, Form 1.

[0101] FIG. 34: PXRD of Compound 1 Heminapadisilate
Salt Solvate 2, Form 1.

[0102] FIG.35: DSC and TGA of Compound 1 Heminapa-
disilate Salt Solvate 2, Form 1.

[0103] FIG. 36: PXRD of Compound 1 (+)-Mandelate Salt
Hydrate, Form 1.

[0104] FIG. 37: DSC and TGA of Compound 1 (+)-Man-
delate Salt Hydrate, Form 1.

[0105] FIG. 38: DMS of Compound 1 (x)-Mandelate Salt
Hydrate, Form 1.

[0106] FIG. 39: PXRD of Compound 1 Hemipamoate Salt
Hydrate, Form 1.

[0107] FIG. 40: DSC and TGA of Compound 1 Hemipa-
moate Salt Hydrate, Form 1.

[0108] FIG. 41: DMS of Compound 1 Hemipamoate Salt
Hydrate, Form 1.

[0109] FIG. 42: Upper Limit of Release of Compound 1
Hydrochloride Salt Hemihydrate, Form III from Modified-
release Formulation.

[0110] FIG. 43: Pharmacokinetics Simulation of 20-mg
Modified-release Formulation and 10-mg Immediate-release
(IR) Tablets of Compound 1 Hydrochloride Salt Hemihy-
drate, Form III.

[0111] FIG. 44: Dissolution Profile of Compound 1 Hydro-
chloride Salt Hemihydrate, Form III Tablets Coated with
Surelease®/Opadry® (85/15).

[0112] FIG. 45: Effect of the Surelease®/Opadry® Ratio
on Compound 1 Hydrochloride Salt Hemihydrate, Form II1
Release.

[0113] FIG.46: Effect of HPMC K4M Level on Compound
1 Hydrochloride Salt Hemihydrate, Form III Release.
[0114] FIG. 47: Effect of Surelease®/Opadry® Coating
Level on Compound 1 Hydrochloride Salt Hemihydrate,
Form III Release.

[0115] FIG. 48: Effect of Compound 1 Hydrochloride Salt
Hemihydrate, Form 111 Loading.

[0116] FIG. 49: Day 26 Efficacy of Compound 1 after PO
dosed at 24 mg/kg/day or Osmotic Pump Infusion at 15.1
mg/kg/day (Infusion Rate, 0.63 mg/kg/h) in Fed Male SD
Rats.

[0117] FIG. 50: Mean Plasma Concentration of Compound
1 after PO dosed at 24 mg/kg/day or Osmotic Pump Infusion
at 15.1 mg/kg/day (Infusion Rate, 0.63 mg/kg/h) in Fed Male
SD Rats.

[0118] FIG. 51: Mean AUC,,., of Compound 1 after PO
dosed at 24 mg/kg/day or Osmotic Pump Infusion at 15.1
mg/kg/day (Infusion Rate, 0.63 mg/kg/h) in Fed Male SD
Rats.

[0119] FIG.52: MeanC,,,. of Compound 1 after PO dosed
at 24 mg/kg/day or Osmotic Pump Infusion at 15.1 mg/kg/day
(Infusion Rate, 0.63 mg/kg/h) in Fed Male SD Rats.
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[0120] FIG. 53: Individual Compound 1 Exposure Values
after PO (24 mg/kg/day) or SC Osmotic Pump Infusion (15.1
mg/kg/day, Infusion Rate, 0.63 mg/kg/h) in Fed Male SD
Rats.

[0121] FIG. 54: Days 1-26 Efficacy of Compound 1 after
PO dosed at 24 mg/kg/day or Osmotic Pump Infusion at 15.1
mg/kg/day (Infusion Rate, 0.63 mg/kg/h) in Fed Male SD
Rats.

[0122] FIG. 55: Dissolution Profiles of Compound 1
Hydrochloride Salt Hemi-hydrate, Form I1I 20-mg Modified-
release Formulations with Soluble Coating.

[0123] FIG. 56: Dissolution Profiles of Compound 1
Hydrochloride Salt Hemi-hydrate, Form I1I 20-mg Modified-
release Formulations with Functional Polymer Coating.
[0124] FIG. 57: Immediate-Release Mean Plasma Com-
pound 1 Concentrations Versus Time on Day 1 in Humans.
[0125] FIG. 58: Immediate-Release Mean Plasma Com-
pound 1 Concentrations Versus Time on Day 14 in Humans.

DETAILED DESCRIPTION

[0126] It should be appreciated that certain features of the
invention, which are, for clarity, described in the context of
separate embodiments, can also be provided in combination
in a single embodiment. Conversely, various features of the
invention which are, for brevity, described in the context of a
single embodiment, can also be provided separately or in any
suitable subcombination.

DEFINITIONS

[0127] For clarity and consistency, the following defini-
tions will be used throughout this patent document.

[0128] The term “agonist” refers to a moiety that interacts
with and activates a receptor, such as the 5-HT, . serotonin
receptor, and initiates a physiological or pharmacological
response characteristic of that receptor.

[0129] The term “AUC” refers to the area under a plasma
concentration versus time curve.

[0130] Theterm “AUC, ,” refers to the area under a plasma
concentration versus time curve from the time of dosing to
time t.

[0131] The term “AUC, " refers to the area under a
plasma concentration versus time curve from the time of
dosing extrapolated to infinity.

[0132] Theterm “AUC,,,” refers to the area under a plasma
concentration versus time curve for a given dosing interval
(tau).

[0133] The term “AUC,,.,” refers to the area under the
plasma concentration versus time curve from the time of
dosing to the last sampling time. In some embodiments
AUC,,, refers to the area under the plasma concentration
versus time curve from the time of dosing to the last sampling
time of a particular compound during the interval between
any two consecutive doses of a medicament comprising the
compound or a salt, solvate, or hydrate thereof, up to the last
sampling time. In some embodiments, the compound is Com-
pound 1. In some embodiments, the medicament is a modi-
fied-release dosage form.

[0134] Theterm “C.” refers to the maximum (peak) plasma
concentration of a particular compound during the interval
between any two consecutive doses of a medicament com-
prising the compound or a salt, solvate, or hydrate thereof. In
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some embodiments, the compound is Compound 1. In some
embodiments, the medicament is a modified-release dosage
form.

[0135] The term “C,,,” refers to the minimum (trough)
plasma concentration of a particular compound during the
interval between any two consecutive doses of a medicament
comprising the compound or a salt, solvate, or hydrate
thereof. In some embodiments, the compound is Compound
1. In some embodiments, the medicament is a modified-
release dosage form.

[0136] The term “functional coating” refers to a film coat-
ing on a tablet that provides a mechanism to restrict water
ingress into the tablet and subsequent diffusion of the APL.
[0137] The term “individual” refers to both humans and
non-human mammals. Non-human mammals include but are
not limited to rodents such as mice and rats, etc. rabbits, dogs,
cats, swine, cattle, sheep, horses, and non-human primates
such as monkeys and apes, etc.

[0138] Theterm “immediate-release dosage form” refersto
a formulation which rapidly disintegrates upon oral adminis-
tration to a human or other animal releasing an active phar-
maceutical ingredient (API) from the formulation. Examples
of immediate release dosage forms comprising Compound 1
include, but are not limited to, the immediate-release formu-
lation of Example 5 herein. In some embodiments the T80%
of the immediate-release dosage form is less than 3 hours. In
some embodiments the T80% of the immediate-release dos-
age form is less than 1 hour. In some embodiments the T80%
of'the immediate-release dosage form is less than 30 minutes.
In some embodiments the T80% of the immediate-release
dosage form is less than 10 minutes.

[0139] An “immediate-release method for weight manage-
ment” comprises administering to an individual in need
thereof an immediate-release dosage form.

[0140] The term “modified-release dosage form” refers to
any formulation that, upon oral administration to a human or
other animal, releases an API at a slower rate over an extended
period of time when compared to an immediate-release dos-
age-form of the API. For example, a modified-release tablet
comprising Compound 1 administered orally to a human or
other animal releases Compound 1 more slowly and over a
longer period of time than does an immediate-release tablet
comprising Compound 1 administered orally to a human or
other animal; and a modified-release suspension comprising
Compound 1 administered orally to a human or other animal
releases Compound 1 more slowly and over a longer period of
time than an immediate-release suspension comprising Com-
pound 1 administered orally to a human or other animal.
[0141] The term “total plasma exposure” refers to the total
area under a drug plasma concentration versus time curve
over a specified time period

[0142] The term “pharmaceutical composition” refers to a
composition comprising at least one active ingredient;
including but not limited to Compound 1 and pharmaceuti-
cally acceptable salts, solvates, and hydrates thereof,
whereby the composition is amenable to investigation for a
specified, efficacious outcome in a mammal (for example,
without limitation, ahuman). Those of ordinary skill in the art
will understand and appreciate the techniques appropriate for
determining whether an active ingredient has a desired effi-
cacious outcome based upon the needs of the artisan.

[0143] The term “rate-controlling membrane” refers to an
inert membrane barrier through which a drug diffuses at a
controlled rate.
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[0144] The term “rate-controlling polymer” refers to an
excipient which upon administration as a component of a
modified-release tablet, becomes hydrated and forms a gel
layer on the periphery of the tablet which modulates further
water penetration and subsequent drug diffusion and release.
[0145] The term “T80%” refers to the time needed to
achieve 80% cumulative release of an API from a particular
formulation comprising the API.

[0146] The term “t,,, ~ refers to the time to maximum con-
centration of a particular compound during the interval
between any two consecutive doses of a medicament com-
prising the compound or a salt, solvate, or hydrate thereof. In
some embodiments, the compound is Compound 1. In some
embodiments, the medicament is a modified-release dosage
form.

[0147] The term “therapeutically effective amount” refers
to the amount of active compound or pharmaceutical agent
that elicits the biological or medicinal response in a tissue,
system, animal, individual or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician or
caregiver or by an individual, which includes one or more of
the following:

[0148] (1) Preventing the disease, for example, preventing
a disease, condition or disorder in an individual that may be
predisposed to the disease, condition or disorder but does not
yet experience or display the pathology or symptomatology
of the disease;

[0149] (2) Inhibiting the disease, for example, inhibiting a
disease, condition or disorder in an individual that is experi-
encing or displaying the pathology or symptomatology of the
disease, condition or disorder (i.e., arresting further develop-
ment of the pathology and/or symptomatology); and

[0150] (3) Ameliorating the disease, for example, amelio-
rating a disease, condition or disorder in an individual that is
experiencing or displaying the pathology or symptomatology
of'the disease, condition or disorder (i.e., reversing the pathol-
ogy and/or symptomatology).

[0151] The term “treatment” as used herein refers to one or
more of the following:

[0152] (1) prevention of a disease, for example, prevention
of'a disease, condition or disorder in an individual that may be
predisposed to the disease, condition or disorder but does not
yet experience or display the pathology or symptomatology
of the disease;

[0153] (2)inhibition ofa disease, for example, inhibition of
a disease, condition or disorder in an individual that is expe-
riencing or displaying the pathology or symptomatology of
the disease, condition or disorder (i.e., arresting further devel-
opment of the pathology and/or symptomatology); and
[0154] (3) amelioration of a disease, for example, amelio-
ration of a disease, condition or disorder in an individual that
is experiencing or displaying the pathology or symptomatol-
ogy of the disease, condition or disorder (i.e., reversing the
pathology and/or symptomatology).

[0155] Whether an individual is in need of treatment is a
judgment made by a caregiver (e.g. nurse practitioner, physi-
cian, physician assistant, nurse, etc. in the case of humans;
veterinarian in the case of animals, including non-human
mammals) that an individual or animal requires or will benefit
from treatment. This judgment is made based on a variety of
factors that are in the realm of a caregiver’s expertise, but that
includes the knowledge that the individual or animal is ill, or
will become ill, as the result of a disease, condition or disorder
that is treatable by Compound 1 and pharmaceutically accept-
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able salts, solvates, and hydrates thereof. Accordingly, Com-
pound 1 and pharmaceutically acceptable salts, solvates, and
hydrates thereof can be used in a protective or preventive
manner; or Compound 1 and pharmaceutically acceptable
salts, solvates, and hydrates thereof can be used to alleviate,
inhibit or ameliorate a disease, condition or disorder.

[0156] The term “weight management” as used herein
refers to controlling body weight and in the context of the
present invention is directed toward weight loss and the main-
tenance of weight loss (also called weight maintenance
herein). In addition to controlling body weight, weight man-
agement includes controlling parameters related to body
weight, for example, BMI, percent body fat and waist circum-
ference. For example, weight management for an individual
who is overweight or obese can mean losing weight with the
goal ofkeeping weight in a healthier range. Also, for example,
weight management for an individual who is overweight or
obese can include losing body fat or circumference around the
waist with or without the loss of body weight.

[0157] The term “maintenance of weight loss” or “weight
maintenance” as used herein refers to preventing, reducing or
controlling weight gain after weight loss. It is well known that
weight gain often occurs after weight loss. Weight loss can
occur, for example, from dieting, exercising, illness, drug
treatment, surgery or any combination of these methods, but
often an individual that has lost weight will regain some or all
of'the lost weight. Therefore, weight maintenance in an indi-
vidual who has lost weight can include preventing weight
gain after weight loss, reducing the amount of weigh gained
after weight loss, controlling weight gain after weight loss or
slowing the rate of weight gain after weight loss.

In Vivo Pharmacokinetics and Efficacy

[0158] The pharmacokinetic behavior and efficacy of
modified-release dosage forms, including but not limited to
extended-release dosage forms, can be simulated by dosing
via minipump infusion (e.g. to rats into either intraperitoneal
or subcutaneous space). Immediate release tablets can be
simulated by dosing via oral gavage. Dose comparisons can
be made based upon exposure or absolute dose. Studies can
be run chronically or sub-chronically with an ultimate end-
point of body weight change.

[0159] Where increased efficacy is observed with continu-
ous steady-state exposure relative to intermittent exposure
and absolute dose or AUC are matched, this indicates that
extended release formulations in humans are viable methods
with which to improve efficacy without increasing absolute
dose.

[0160] Furthermore, a reduced peak-to-trough variation in
drug plasma concentration with continuous steady-state
exposure relative to intermittent exposure indicates that
extended release formulations in humans will decrease the
incidence and severity of any adverse effects associated with
intermittent treatment, by lowering the C,,,, and maintaining
the AUC (see Tompson et al., Epilepsia 2008; 49:410-417).
[0161] Fordrugtherapy to be successful, thereis an optimal
drug concentration range that must be achieved. This is the
therapeutic window. The consequences of being above the
therapeutic concentration increases the probability of unto-
ward side effects. If the drug plasma concentration is below
the therapeutic range, clinical efficacy is limited. After oral
administration of drug, the plasma concentrations rise to a
maximum concentration (C,, ., peak). Over time, the plasma
concentration declines to a minimum (trough) concentration
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(C,ins trough). Therapeutically, it is desirable to reduce the
drug peak-to-trough concentration differences to decrease
adverse effects, while maintaining the therapeutic effects.
This is accomplished by lowering the C,, .., while keeping the
plasma exposure (AUC) stable (Rowland and Tozer, Clinical
Pharmacokinetics: Concepts and Applications 3d ed., Will-
iams and Wilkins. 1995; Privitera, Epilepsy Currents, Vol. 8,
No. 5, 2008 pp. 113-117). Modified-release dosage forms
comprising Compound 1 will decrease the incidence and
severity of adverse effects associated with intermittent treat-
ment by reducing the drug peak-to-trough concentration dif-
ferences, while maintaining the AUC.

[0162] Therapeutically, itis desirableto reduce C,, . and/or
the rate at which drug concentration increases in order to
decrease adverse effects, while maintaining therapeutic
effects. For drugs that exhibit a brain to plasma exposure ratio
of greater than 1, a reduction in C,,,,, or a reduction in the rate
of drug concentration increase in plasma, results in a greater
corresponding reduction in the brain. This greater reduction is
important for decreasing adverse effects linked to brain drug-
concentration, for example, headache. A clinical trial was
performed that measured plasma and lumbar cerebrospinal
fluid (CSF) concentrations of Compound 1 in healthy obese
volunteers who took 10 mg of Compound 1 hydrochloride
salt twice-daily for 6.5 days. Upon administration of the first
dose on day 1, the human brain-to-plasma exposure ratio for
Compound 1 was less than 1. Steady state was achieved in
each subject after dosing for approximately 4 to 6 days. At
steady state, the human brain-to-plasma exposure ratio for
Compound 1 was 1.7. Modified-release dosage forms com-
prising Compound 1 will decrease the incidence and severity
of adverse effects associated with intermittent treatment, by
lowering the C,,, and/or the rate at which drug concentration
increases in the plasma and in the brain, while maintaining the
AUC.

[0163] Therapeutically, it is desirable to increase t,,,_to
decrease adverse effects, while maintaining therapeutic
effects. A clinical trial was performed to evaluate the safety
and pharmacokinetic profile of a single oral dose of Com-
pound 1 (10 mg) administered to healthy male and female
subjects aged 18 to 60 years (inclusive) under fed and fasted
conditions. Administration of Compound 1 after a high-fat
breakfast resulted in a statistically significant delay to the
time of maximum plasma concentrations compared to admin-
istration in the fasted state. C,,,, was reduced by approxi-
mately 10% in the fed compared to fasted state, but a lack of
food effect was not proven. There was no food effect on
overall exposure to Compound 1. Compound 1 was generally
well tolerated when dosed in the fasted state and after a
high-fat breakfast. There were a higher number of adverse
events when dosed in the fasted state, (18 compared to 6)
including two moderate intensity (nausea and headache) and
one severe (vomiting) intensity events occurring in a single
subject. Modified-release dosage forms comprising Com-
pound 1 will decrease the incidence and severity of adverse
effects associated with intermittent treatment, by increasing
the t,, ., while maintaining the AUC.

[0164] It has been demonstrated that chronic twice-daily
oral administration of Compound 1 hydrochloride salt to rats
maintained on a high fat diet produced dose-dependent reduc-
tions in food intake and body weight gain that were main-
tained during a 4-week study (Thomsen et al., J. Pharmacol.
Exp. Ther, 2008 325:577-587, hereby incorporated by refer-
ence in its entirety).
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[0165] A number of experiments were performed in male
Sprague-Dawley rats in order to determine whether continu-
ous steady-state exposure of Compound 1 differentially
affects body weight gain compared to intermittent exposure.
Rats were administered Compound 1 either by once-daily
oral gavage or by constant infusion to simulate the effect of
administering a modified-release formulation of Compound
1. The objective was to determine if reducing the drug plasma
concentration peak-to-trough ratio via continuous infusion,
while maintaining AUC, increases body weight reduction
compared to intermittent exposure. Prior to initiating the
chronic experiment, preliminary pharmacokinetic experi-
ments were conducted to determine Compound 1 plasma
exposure at steady-state after once-daily oral administration
for six days and after constant infusion for four days. The
AUC,,,, pay ¢ following oral dosing and systemic clearance
derived from constant infusion were used to calculate the
subcutaneous osmotic minipump dose needed to achieve an
AUC,,, similar to AUC,,, 5, c following oral dosing.

[0166] Oneaspect of the present invention pertains to meth-
ods for weight management, comprising administering to an
individual in need thereof, a modified-release dosage form
comprising a therapeutically effective dose of (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine or a pharma-
ceutically acceptable salt, solvate, or hydrate thereof.

[0167] Oneaspect of the present invention pertains to meth-
ods for weight management, comprising administering to an
individual in need thereof, the modified-release dosage form
of the present invention.

[0168] Insome embodiments, the method comprises a plu-
rality of administrations of the modified-release dosage form,
with a frequency wherein the average interval between any
two sequential the administrations is: at least about 24 hours;
or about 24 hours.

[0169] Insome embodiments, the method comprises a plu-
rality of administrations of the modified-release dosage form,
and the modified-release dosage form is administered once-
a-day.

[0170] In some embodiments, the plurality of administra-
tions is: at least about 30; at least about 180; at least about 365;
or at least about 730.

[0171] In some embodiments, the method is more effica-
cious than an immediate-release method for weight manage-
ment; wherein the immediate-release method for weight
management comprises administering to an individual in
need thereof, at the frequency, the plurality of administrations
of an immediate-release dosage form comprising the thera-
peutically effective amount of (R)-8-chloro-1-methyl-2,3,4,
S-tetrahydro-1H-3-benzazepine or a pharmaceutically
acceptable salt, solvate, or hydrate thereof.

[0172] In some embodiments, the method is more effica-
cious than an immediate-release method for weight manage-
ment; wherein the immediate-release method for weight
management comprises administering to an individual in
need thereof, an immediate-release dosage form comprising
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine or a pharmaceutically acceptable salt, solvate, or
hydrate thereof; and wherein the total plasma exposure of the
individual to (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-
3-benzazepine over the course of the immediate-release
method is equal to or greater than the total plasma exposure of
the individual to (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine over the course of the method.
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[0173] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a C,,,, of: less than about 60
ng/ml; less than about 40 ng/mL; less than about 20 ng/mL;
or less than about 10 ng/mL.

[0174] In some embodiments, the C,,, divided by the
therapeutically effective amount is equal to: less than about
1x107° mL™"; less than about 5x10~° mL~"; less than about
1x10~% mL~!; or less than about 5x10~7 mL™!.

[0175] In some embodiments, the C,,,, occurs: more than
30 minutes after the administering; more than 1 hour after the
administering; or more than 2 hours after the administering.
[0176] Insomeembodiments,theC, . occurs: morethan3
hours after the administering; more than 6 hours after the
administering; or more than 12 hours after the administering.
[0177] In some embodiments, the average peak to trough
ratio of the plasma concentration of the (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the individual
is: less than about 3:1; less than about 2:1; less than about
1.5:1; or less than about 1.1:1.

[0178] Insome embodiments, the modified-release dosage
form comprises a salt selected from: (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride and
pharmaceutically acceptable solvates and hydrates thereof.
[0179] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride
salt hemihydrate.

[0180] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride
salt hemihydrate, Form II1.

[0181] Insome embodiments, the modified-release dosage
form further comprises (hydroxypropyl)methyl cellulose.
[0182] Insome embodiments, the modified-release dosage
form further comprises one or more ingredients selected
from: microcrystalline cellulose, mannitol, and magnesium
stearate.

[0183] Insome embodiments, the modified-release dosage
form further comprises a film coating.

[0184] Insome embodiments, the film coating comprises a
water-soluble film coating.

[0185] In some embodiments, the film coating comprises
ethyl cellulose.
[0186] Insomeembodiments, the film coating further com-

prises (hydroxypropyl)methyl cellulose.

[0187] In some embodiments, the ratio of the ethyl cellu-
lose to the (hydroxypropyl)methyl cellulose is: about 75:25;
about 80:20; or about 85:15.

[0188] Insome embodiments, the modified-release dosage
form comprises a core tablet and a film coating; wherein the
core tablet comprises: (R)-8-chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine hydrochloride salt hemihydrate,
Form III; mannitol; (hydroxypropyl)methyl cellulose; micro-
crystalline cellulose; and magnesium sterate; and the film
coating comprises a water-soluble film coating.

[0189] Insome embodiments, the modified-release dosage
form comprises a core tablet and a film coating, wherein the
weight to weight ratio of the core tablet to the coating is about
20:1; and wherein the core tablet comprises: about 7% (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride salt hemihydrate, Form III; about 22.5% man-
nitol; about 50% (hydroxypropyl)methyl cellulose; about
20% microcrystalline cellulose; and about 0.5% magnesium
sterate; and the film coating comprises a water-soluble film
coating.
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[0190] Insome embodiments, the modified-release dosage
form comprises a core tablet and a film coating; wherein the
core tablet comprises: (R)-8-chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine hydrochloride salt hemihydrate,
Form III; mannitol; (hydroxypropyl)methyl cellulose; micro-
crystalline cellulose; and magnesium sterate; and the film
coating comprises: ethyl cellulose; and (hydroxypropyl)m-
ethyl cellulose.

[0191] Insome embodiments, the modified-release dosage
form comprises a core tablet and a film coating, wherein the
weight to weight ratio of the core tablet to the coating is about
20:1; and wherein the core tablet comprises: about 7% (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride salt hemihydrate, Form I1I; about 22.5% man-
nitol; about 50% (hydroxypropyl)methyl cellulose; about
20% microcrystalline cellulose; and about 0.5% magnesium
sterate; and the film coating comprises: about 85% ethyl
cellulose; and about 15% (hydroxypropyl)methyl cellulose;
or about 75% ethyl cellulose; and about 25% (hydroxypro-
pyDmethyl cellulose.

[0192] Insome embodiments, the modified-release dosage
form has a T80% of: at least 3 h; at least 6 h; at least 9 h; or at
least 12 h.

[0193] Insome embodiments, the modified-release dosage
form comprises a salt selected from: a pharmaceutically
acceptable salt of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine and pharmaceutically acceptable solvates
and hydrates thereof, and wherein the salt has an aqueous
solubility of: less than about 200 mg/ml at about room tem-
perature; less than about 100 mg/ml at about room tempera-
ture; less than about 50 mg/ml. at about room temperature;
less than about 25 mg/ml at about room temperature; less
than about 10 mg/ml at about room temperature; or less than
about 5 mg/mlL at about room temperature.

[0194] In some embodiments, the modified-release dosage
form comprises a salt selected from: (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine hydroiodide salt; (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
maleate salt; (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-
3-benzazepine fumarate salt; and (R)-8-chloro-1-methyl-2.3,
4,5-tetrahydro-1H-3-benzazepine hemifumarate salt; (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
orotate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine di-acetamidobenzoate salt-cocrystal; (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
trans-cinnamate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine heminapadisilate salt; (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine(+)-mande-
late salt; and (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-
3-benzazepine hemipamoate salt; and pharmaceutically
acceptable solvates and hydrates thereof.

[0195] Insome embodiments, the method comprises a plu-
rality of administrations of the modified-release dosage form,
with a frequency wherein the average interval between any
two sequential administrations is at least about 24 hours.

[0196] Insome embodiments, the method comprises a plu-
rality of administrations of the modified-release dosage form,
with a frequency wherein the average interval between any
two sequential administrations is about 24 hours.

[0197] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a C,,,, of less than about 60
ng/mL.
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[0198] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a C,,,, of less than about 40
ng/mL.

[0199] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a C,,, of less than about 20
ng/mL.

[0200] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a C,,,, of less than about 10
ng/mL.

[0201] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has aC,, . of about 60 ng/ml. to about
5 ng/mlL..

[0202] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has aC,, . of about 60 ng/ml. to about
10 ng/mL.

[0203] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has aC,, . of about 60 ng/ml. to about
20 ng/mL.

[0204] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individualhas aC,,,, of about 60 ng/mL to about
40 ng/mL.

[0205] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has aC,, . of about 40 ng/ml. to about
5 ng/mlL..

[0206] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individualhas aC,,,, of about 40 ng/mL to about
10 ng/mL.

[0207] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has aC,, . of about 40 ng/ml. to about
20 ng/mL.

[0208] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individualhas aC,,,, of about 20 ng/mlL to about
5 ng/mlL..

[0209] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has aC,, . of about 20 ng/ml. to about
10 ng/mL.

[0210] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individualhas aC,,, of about 10 ng/mL to about
5 ng/mlL..

[0211] In any of the methods of the present invention, the
C,,. 1s an average over a plurality of treated individuals.
[0212] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to less than about
1x10° mL™".

[0213] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to less than about
5x107°mlL".

[0214] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to less than about
1x10~°mI".
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[0215] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to less than about
5x1077 mL~".

[0216] In some embodiments, the C,,, divided by the
therapeutically effective amount is equal to between about
1x10~> mL~" and about 1x10~" mL,~".

[0217] In some embodiments, the C, , divided by the
therapeutically effective amount is equal to between about
1x107> mL~* and about 5x10~7 mL.~*.

[0218] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to between about
1x10~> mL~* and about 1x10~° m[.~*.

[0219] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to between about
1x107> mL~" and about 5x107° mL~".

[0220] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to between about
5x107°mL~" and about 1x10~" mL~".

[0221] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to between about
5x107°mL~" and about 5x10~" mL~".

[0222] In some embodiments, the C,,  divided by the
therapeutically effective amount is equal to between about
5x107°mL~" and about 1x107° mL~".

[0223] In some embodiments, the C,, divided by the
therapeutically effective amount is equal to between about
1107 mL* and about 1x10~7 mL.~*.

[0224] In some embodiments, the C,,,  divided by the
therapeutically effective amount is equal to between about
1107 mL* and about 5x10~7 mL.~*.

[0225] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to between about
5x1077 mL~! and about 1x10~7 mL~".

[0226] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,__, of at least about 1x107>
h-pg/ml..

[0227] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of at least about 1x1072
h-pg/ml..

[0228] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of at least about 0.1
h-pg/ml..

[0229] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,_, of at least about 1
h-pg/ml..

[0230] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,,, of at least about 10
h-pg/ml..

[0231] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,__, of at least about 100
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h-pg/ml..

[0232] In any of the methods of the present invention, the
AUC,,, is an average over a plurality of treated individuals.
[0233] In some embodiments, the plasma concentration of

the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of between about
1x1072 h-ug/mL and about 200 h-ug/mL.
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[0234] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,,, of between about
1x107 h-ug/mL and about 100 h-ug/mL.

[0235] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,,, of between about
1x107> h-ug/mL and about 10 h-ug/mL.

[0236] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of between about
1x1072 h-ug/mL and about 1 h-ug/mL.

[0237] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,,, of between about
1x107 h-ug/mL and about 0.1 h-pg/mL.

[0238] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,,, of between about
1x1072 h-ug/mL and about 1x1072 h-ug/mL.

[0239] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of between about
1x1072 h-ug/mL and about 200 h-ug/mL.

[0240] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,,, of between about
1x1072 h-ug/mL and about 100 h-ug/mL.

[0241] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,,, of between about
1x1072 h-ug/mL and about 10 h-ug/mL.

[0242] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,,, of between about
1x1072 h-ug/mL and about 1 h-ug/mL.

[0243] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,,, of between about
1x1072 h-ug/mL and about 0.1 h-pg/mL.

[0244] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC, _, of between about 0.1
h-pg/ml. and about 200 h-pug/mlL..

[0245] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of between about 0.1
h-pg/ml. and about 100 h-pug/mlL..

[0246] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of between about 0.1
h-pg/ml and about 10 h-ug/mlL..

[0247] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC, _, of between about 0.1
h-pg/ml. and about 1 h-ug/mL.

[0248] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of between about 1
h-pg/ml. and about 200 h-pug/mlL..

[0249] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of between about 1
h-pg/ml. and about 100 h-pug/mlL..
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[0250] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of between about 1
h-pg/ml and about 10 h-ug/mlL..

[0251] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of between about 10
h-pg/ml and about 200 h-pug/mlL..

[0252] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC, _, of between about 10
h-pg/ml and about 100 h-pug/mlL..

[0253] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC, , of between about 100
h-pg/ml and about 200 h-pug/mlL..

[0254] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to at least about
110 /mL.

[0255] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to at least about
1x107° W/mL.

[0256] In some embodiments, the AUC,,, divided by the
therapeutically effective amount is equal to at least about
1x10~*h/mL.

[0257] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to at least about
1x1073 h/mL.

[0258] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to at least about
1x107> /mL.

[0259] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to between about
1x107° b/mL and about 0.1 h/mL.

[0260] In some embodiments, the AUC,,, divided by the
therapeutically effective amount is equal to between about
1x107° h/mL and about 1x107> h/mL.

[0261] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to between about
1x107% h/mL and about 1x10~> h/mL.

[0262] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to between about
1x107% h/mL and about 1x10~* h/mL.

[0263] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to between about
1x107° h/mL and about 1x107> h/mL.

[0264] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to between about
1x10™° h/mL and about 0.1 h/mL.

[0265] In some embodiments, the AUC,,, divided by the
therapeutically effective amount is equal to between about
1x10™° h/mL and about 1x107> h/mL.

[0266] In some embodiments, the AUC,,, divided by the
therapeutically effective amount is equal to between about
1x107° h/mL and about 1x10~> h/mL.

[0267] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to between about
1x107° h/mL and about 1x10~* h/mL.

[0268] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to between about
1x107* h/mL and about 0.1 h/mL.

[0269] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to between about
1x10~* h/mL and about 1x107> h/mL.
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[0270] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to between about
1x10~* h/mL and about 1x10~> h/mL.

[0271] In some embodiments, the AUC,,, divided by the
therapeutically effective amount is equal to between about
1x107> h/mL and about 0.1 h/mL.

[0272] In some embodiments, the AUC,,, divided by the
therapeutically effective amount is equal to between about
1x107> b/mL and about 1x10~> h/mL.

[0273] In some embodiments, the AUC,,, divided by the
therapeutically effective amount is equal to between about
1x1072 h/mL and about 0.1 h/mL.

[0274] In some embodiments, the AUC,,, divided by the
C,,. 1s equal to at least about 5 h.

[0275] In some embodiments, the AUC
C,,. 1s equal to at least about 10 h.
[0276] In some embodiments, the AUC,,, divided by the
C,,... 1s equal to at least about 15 h.

[0277] In some embodiments, the AUC,,, divided by the
C,,. 1s equal to at least about 25 h.

[0278] In some embodiments, the AUC,,, divided by the
C,,..x 18 equal to between about 5 h and about 50 h.

[0279] In some embodiments, the AUC,,,, divided by the
C,... 1s equal to between about 5 h and about 25 h.

[0280] In some embodiments, the AUC,,,, divided by the
C,,..x 18 equal to between about 5 h and about 15 h.

[0281] In some embodiments, the AUC,,, divided by the
C,,..x 18 equal to between about 5 h and about 10 h.

[0282] In some embodiments, the AUC,,,, divided by the
C,,.. 1s equal to between about 10 h and about 50 h.

[0283] In some embodiments, the AUC,,, divided by the
C,... 18 equal to between about 10 h and about 25 h.

[0284] In some embodiments, the AUC,,, divided by the
C,,. 1s equal to between about 10 h and about 15 h.

[0285] In some embodiments, the AUC,,, divided by the
C,,.. 1s equal to between about 15 h and about 50 h.

[0286] In some embodiments, the AUC,,,, divided by the
C,... 18 equal to between about 15 h and about 25 h.

[0287] In some embodiments, the AUC,,, divided by the
C,,. 1s equal to between about 25 h and about 50 h.

[0288] Insomeembodiments, the administering resultsin a
C,,;, of at least about 5 ng/ml. and a C,,,, of less than about
60.

[0289] Insomeembodiments, the administering resultsin a
C,,;, of at least about 5 ng/ml.anda C,,,, of less than about 40
ng/mL.

[0290] Insomeembodiments, the administering resultsin a
C,,;, of at least about 5 ng/ml.anda C,,,, of less than about 20
ng/mL.

[0291] Insomeembodiments, the administering resultsin a
C,,;, of at least about 5 ng/ml.anda C,,,, of less than about 10
ng/mL.

[0292] In some embodiments C,,,,
over a plurality of treated individuals.
[0293] In some embodiments, the average peak to trough
ratio of the plasma concentration of the (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the individual
is less than about 3:1.

[0294] In some embodiments, the average peak to trough
ratio of the plasma concentration of the (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the individual
is less than about 2:1.

divided by the
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[0295] In some embodiments, the average peak to trough
ratio of the plasma concentration of the (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the individual
is less than about 1.5:1.

[0296] In some embodiments, the average peak to trough
ratio of the plasma concentration of the (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the individual
is less than about 1.1:1.

[0297] In any of the methods of the present invention, the
peak to trough ratio of the plasma concentration of the (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine is
an average over a plurality of treated individuals.

[0298] Insomeembodiments,theC, , occurs morethan30
minutes after the administering.

[0299] Insome embodiments, the C,,,. occurs more than 1
hour after the administering.

[0300] Insomeembodiments, the C,,,, occurs more than 2
hours after the administering.

[0301] Insomeembodiments, the C,,,, occurs more than 3
hours after the administering.

[0302] Insomeembodiments, the C,,,, occurs more than 6
hours after the administering.

[0303] Insomeembodiments,theC,,  occurs morethan12
hours after the administering.

[0304] Insomeembodiments,theC, , occurs morethan30
minutes but less than 1 hour after the administering.

[0305] Insomeembodiments,theC,,, occurs morethan30
minutes but less than 2 hours after the administering.

[0306] Insomeembodiments,theC,,, occurs morethan30
minutes but less than 3 hours after the administering.

[0307] Insomeembodiments,theC,,, occurs morethan30
minutes but less than 6 hours after the administering.

[0308] Insomeembodiments,theC,,, occurs morethan30
minutes but less than 12 hours after the administering.
[0309] Insomeembodiments, the C,,,. occurs more than 1
hour but less than 2 hours after the administering.

[0310] Insomeembodiments, the C,,, occurs more than 1
hour but less than 3 hours after the administering.

[0311] Insomeembodiments, the C,,, occurs more than 1
hour but less than 6 hours after the administering.

[0312] Insomeembodiments, the C,,,, occurs more than 1
hour but less than 12 hours after the administering.

[0313] Insomeembodiments, the C,,,, occurs more than 2
hours but less than 3 hours after the administering.

[0314] Insomeembodiments, the C,,,, occurs more than 2
hours but less than 6 hours after the administering.

[0315] Insomeembodiments, the C,,, occurs more than 2
hours but less than 12 hours after the administering.

[0316] Insomeembodiments, the C,,,, occurs more than 3
hours but less than 6 hours after the administering.

[0317] Insomeembodiments, the C,,,, occurs more than 3
hours but less than 12 hours after the administering.

[0318] Insomeembodiments, the C,,,, occurs more than 6
hours but less than 12 hours after the administering.

[0319] In any of the methods of the present invention, the
C,,. 18 an average over a plurality of treated individuals.
[0320] In some embodiments, the plurality of administra-
tions is at least about 30.

[0321] In some embodiments, the plurality of administra-
tions is at least about 180.

[0322] In some embodiments, the plurality of administra-
tions is at least about 365.

[0323] In some embodiments, the plurality of administra-
tions is at least about 730.
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[0324] In some embodiments, the method is more effica-
cious than an immediate-release method for weight manage-
ment; wherein the immediate-release method for weight
management comprises administering to an individual in
need thereof, at the frequency, the plurality of administrations
of an immediate-release dosage form comprising the thera-
peutically effective dose of (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine or a pharmaceutically accept-
able salt, solvate, or hydrate thereof.

[0325] In some embodiments, the method is more effica-
cious than an immediate-release method for weight manage-
ment; wherein the immediate-release method for weight
management comprises administering to an individual in
need thereof, an immediate-release dosage form comprising
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine or a pharmaceutically acceptable salt, solvate, or
hydrate thereof; and wherein the AUC,,, of (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the immedi-
ate-release method is equal to or greater than the AUC,,, of
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine in the method.

[0326] In some embodiments, the weight management
comprises weight loss.

[0327] Insome embodiments, the weight management fur-
ther comprises maintenance of weight loss.

[0328] In some embodiments, the weight management
comprises decreased food consumption.

[0329] In some embodiments, the weight management
comprises increasing meal-related satiety.

[0330] In some embodiments, the weight management
comprises reducing pre-meal hunger.

[0331] In some embodiments, the weight management
comprises reducing intra-meal food intake.

[0332] Insome embodiments, the weight management fur-
ther comprises a reduced-calorie diet.

[0333] Insome embodiments, the weight management fur-
ther comprises a program of regular exercise.

[0334] Insome embodiments, the weight management fur-
ther comprises both a reduced-calorie diet and a program of
regular exercise.

[0335] In some embodiments, the individual in need of
weight management is an obese patient with an initial body
mass index =30 kg/m>.

[0336] In some embodiments, the individual in need of
weight management is an overweight patient with an initial
body mass index =27 kg/m? in the presence of at least one
weight related comorbid condition.

[0337] Insomeembodiments, the weight related co-morbid
condition is selected from: hypertension, dyslipidemia, car-
diovascular disease, glucose intolerance, and sleep apnea.
[0338] In some embodiments, the method further com-
prises administering phentermine to the individual.

[0339] In some embodiments, the individual in need of
weight management has an initial body mass index =30
kg/m>.

[0340] In some embodiments, the individual in need of
weight management has an initial body mass index =27
kg/m>.

[0341] In some embodiments, the individual in need of
weight management has an initial body mass index =27 kg/m?
in the presence of at least one weight related comorbid con-
dition.

[0342] In some embodiments, the individual in need of
weight management has an initial body mass index =27 kg/m?
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in the presence of at least one weight related comorbid con-
dition selected from: hypertension, dyslipidemia, cardiovas-
cular disease, glucose intolerance, and sleep apnea.

[0343] In some embodiments, the individual in need of
weight management has an initial body mass index =25
kg/m>.

[0344] In some embodiments, the individual in need of

weight management has an initial body mass index =25 kg/m?
in the presence of at least one weight related comorbid con-
dition.

[0345] In some embodiments, the individual in need of
weight management has an initial body mass index =25 kg/m?
in the presence of at least one weight related comorbid con-
dition selected from: hypertension, dyslipidemia, cardiovas-
cular disease, glucose intolerance, and sleep apnea.

[0346] In some embodiments, the method for weight man-
agement further comprises administering phentermine to the
individual.

[0347] Oneaspect of the present invention pertains to meth-
ods for the treatment of a disorder related to 5-HT, . receptor
activity in an individual, comprising administering to an indi-
vidual in need thereof, a modified-release dosage form of the
present invention.

[0348] Oneaspect of the present invention pertains to meth-
ods for the treatment of obesity, comprising administering to
an individual in need thereof, a modified-release dosage form
of the present invention.

[0349] Insome embodiments, the method for the treatment
of obesity further comprises the administration or prescrip-
tion of phentermine.

[0350] Insome embodiments, the method for the treatment
of obesity further comprises gastric electrical stimulation.
[0351] Oneaspect of the present invention pertains to meth-
ods for inducing weight loss, BMI loss, waist circumference
loss or body fat percentage loss, comprising administering to
an individual in need thereof, a modified-release dosage form
of the present invention.

[0352] Oneaspect of the present invention pertains to meth-
ods for inducing weight loss, BMI loss, waist circumference
loss or body fat percentage loss in an individual in preparation
of the individual for bariatric surgery, comprising adminis-
tering to an individual in need thereof, a modified-release
dosage form of the present invention.

[0353] Oneaspect of the present invention pertains to meth-
ods for maintaining weight loss, BMI loss, waist circumfer-
ence loss or body fat percentage loss in an individual, com-
prising administering to an individual in need thereof, a
modified-release dosage form of the present invention.
[0354] Oneaspect of the present invention pertains to meth-
ods for maintaining weight loss, BMI loss, waist circumfer-
ence loss or body fat percentage loss in an individual follow-
ing bariatric surgery, comprising administering to an
individual in need thereof, a modified-release dosage form of
the present invention.

[0355] Oneaspect of the present invention pertains to meth-
ods for inducing satiety in an individual, comprising admin-
istering to an individual in need thereof, a modified-release
dosage form of the present invention.

[0356] Oneaspect of the present invention pertains to meth-
ods for decreasing food intake in an individual, comprising
administering to an individual in need thereof, a modified-
release dosage form of the present invention.

[0357] Oneaspect of the present invention pertains to meth-
ods for decreasing hunger in an individual, comprising
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administering to an individual in need thereof, a modified-
release dosage form of the present invention.

[0358] Oneaspectofthe present invention pertains to meth-
ods for decreasing food cravings in an individual, comprising
administering to an individual in need thereof, a modified-
release dosage form of the present invention.

[0359] Oneaspect ofthe present invention pertains to meth-
ods for increasing intermeal interval in an individual, com-
prising administering to an individual in need thereof, a modi-
fied-release dosage form of the present invention.

[0360] Oneaspectofthe present invention pertains to meth-
ods for the treatment of a disorder selected from: schizophre-
nia, anxiety, depression, psychoses, and alcohol addiction,
comprising administering to an individual in need thereof, a
modified-release dosage form of the present invention.

[0361] In some embodiments, the disorder is schizophre-
nia.

[0362] In some embodiments, the disorder is anxiety.
[0363] In some embodiments, the disorder is depression.
[0364] In some embodiments, the disorder is psychoses.
[0365] Insomeembodiments, the disorderis alcohol addic-
tion.

[0366] Insome embodiments, the modified-release dosage

form comprises (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride or a pharmaceutically
acceptable solvate or hydrate thereof.

[0367] Insome embodiments, the modified-release dosage
form comprises (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride salt hemihydrate.

[0368] Insome embodiments, the modified-release dosage
form comprises (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride salt hemihydrate, Form III.
[0369] Insome embodiments, the modified-release dosage
form further comprises an excipient selected from: (hydrox-
ypropyl)methyl cellulose, Kollidon® SR, sodium carboxym-
ethyl cellulose, Carbopol®, wax, and xanthan gum.

[0370] Insome embodiments, the modified-release dosage
form further comprises (hydroxypropyl)methyl cellulose.
[0371] In some embodiments, the (hydroxypropyl)methyl
cellulose comprises Methocel® K4M.

[0372] Insome embodiments, the modified-release dosage
form further comprises one or more ingredients selected
from: microcrystalline cellulose, mannitol, and magnesium
stearate.

[0373] Insome embodiments, the modified-release dosage
form further comprises a film coating.

[0374] In some embodiments, the film coating comprises
Opadry® 1I Blue.

[0375] In some embodiments, the film coating comprises
ethyl cellulose, Kollicoat® SR30D, Eudragit®, or cellulose
acetate.

[0376] In some embodiments, the film coating comprises
ethyl cellulose.

[0377] Insomeembodiments, the ethyl cellulose comprises
Surelease®.

[0378] Insomeembodiments, the film coating further com-
prises (hydroxypropyl)methyl cellulose.

[0379] In some embodiments, the (hydroxypropyl)methyl
cellulose comprises Opadry®.

[0380] In some embodiments, the ethyl cellulose to the
(hydroxypropyl)methyl cellulose is about 75:25.

[0381] In some embodiments, the ethyl cellulose to the
(hydroxypropyl)methyl cellulose is about 80:20.
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[0382] In some embodiments, the ethyl cellulose to the
(hydroxypropyl)methyl cellulose is about 85:15.

[0383] Insome embodiments, the modified-release dosage
form comprises a core tablet and a coating; wherein the core
tablet comprises: (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride salt hemihydrate, Form III;
mannitol; (hydroxypropyl)methyl cellulose; microcrystalline
cellulose; and magnesium sterate; and the coating comprises
Opadry® 11 Blue.

[0384] Insome embodiments, the modified-release dosage
form comprises a core tablet and a coating, wherein the
weight to weight ratio of the core tablet to the coating is about
20:1; and wherein the core tablet comprises: about 7% (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride salt hemihydrate, Form I1I; about 22.5% man-
nitol; about 50% (hydroxypropyl)methyl cellulose; about
20% microcrystalline cellulose; and about 0.5% magnesium
sterate; and the coating comprises Opadry® II Blue.

[0385] Insome embodiments, the modified-release dosage
form comprises a core tablet and a coating; wherein the core
tablet comprises: (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride salt hemihydrate, Form III;
mannitol; (hydroxypropyl)methyl cellulose; microcrystalline
cellulose; and magnesium sterate; and the coating comprises:
ethyl cellulose; and (hydroxypropyl)methyl cellulose.
[0386] Insome embodiments, the modified-release dosage
form comprises a core tablet and a coating, wherein the
weight to weight ratio of the core tablet to the coating is about
20:1; and wherein the core tablet comprises: about 7% (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride salt hemihydrate, Form I1I; about 22.5% man-
nitol; about 50% (hydroxypropyl)methyl cellulose; about
20% microcrystalline cellulose; and about 0.5% magnesium
sterate; and the coating comprises: about 85% ethyl cellulose;
and about 15% (hydroxypropyl)methyl cellulose.

[0387] Insome embodiments, the modified-release dosage
form comprises a core tablet and a coating, wherein the
weight to weight ratio of the core tablet to the coating is about
20:1; and wherein the core tablet comprises: about 7% (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride salt hemihydrate, Form I1I; about 22.5% man-
nitol; about 50% (hydroxypropyl)methyl cellulose; about
20% microcrystalline cellulose; and about 0.5% magnesium
sterate; and the coating comprises: about 75% ethyl cellulose;
and about 25% (hydroxypropyl)methyl cellulose.

[0388] Insome embodiments, the modified-release dosage
form has a T80% of at least 3 h.

[0389] In some embodiments, the modified-release dosage
form has a T80% of at least 6 h.

[0390] Insome embodiments, the modified-release dosage
form has a T80% of at least 9 h.

[0391] Insome embodiments, the modified-release dosage
form has a T80% of at least 12 h.

[0392] Insome embodiments, the modified-release dosage
form comprises a salt selected from: a pharmaceutically
acceptable salt of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine and pharmaceutically acceptable solvates
and hydrates thereof, wherein the salt has an aqueous solu-
bility of less than about 200 mg/mL at about room tempera-
ture.

[0393] Insome embodiments, the salt has an aqueous solu-
bility of less than about 100 mg/mL at about room tempera-
ture.
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[0394] Insome embodiments, the salt has an aqueous solu-
bility ofless than about 50 mg/mlL. at about room temperature.
[0395] Insome embodiments, the salt has an aqueous solu-
bility ofless than about 25 mg/ml. at about room temperature.
[0396] Insome embodiments, the salt has an aqueous solu-
bility ofless than about 10 mg/mlL. at about room temperature.
[0397] Insome embodiments, the salt has an aqueous solu-
bility of less than about 5 mg/ml. at about room temperature.
[0398] Insome embodiments, the salt has an aqueous solu-
bility of less than about 200 mg/ml. but more than about
0.0001 mg/mL at about room temperature.

[0399] Insome embodiments, the salt has an aqueous solu-
bility of less than about 100 mg/ml but more than about
0.0001 mg/mL at about room temperature.

[0400] Insome embodiments, the salt has an aqueous solu-
bility of less than about 50 mg/mI but more than about 0.0001
mg/mL at about room temperature.

[0401] Insome embodiments, the salt has an aqueous solu-
bility of less than about 25 mg/mI but more than about 0.0001
mg/mL at about room temperature.

[0402] Insome embodiments, the salt has an aqueous solu-
bility of less than about 10 mg/mI but more than about 0.0001
mg/mL at about room temperature.

[0403] Insome embodiments, the salt has an aqueous solu-
bility of less than about 5 mg/mL but more than about 0.0001
mg/mL at about room temperature.

[0404] In some embodiments, the salt is selected from:
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hydroiodide salt; (R)-8-chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine maleate salt; (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine fumarate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hemifumarate salt; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine orotate salt; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine orotate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine di-4-acetamidobenzoate salt; (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine trans-cinnamate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine heminapadisilate salt; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine(x)-mandelate ~ salt; (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hemipamoate salt and pharmaceutically acceptable hydrates
and solvates thereof.

[0405] In some embodiments, the salt is selected from:
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hydroiodide salt; (R)-8-chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine maleate salt; (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine fumarate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hemifumarate salt; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine orotate salt; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine trans-
cinnamate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine heminapadisilate salt; and
pharmaceutically acceptable hydrates and solvates thereof.
[0406] In some embodiments, the salt is selected from:
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hydroiodide salt; (R)-8-chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine maleate salt; (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine fumarate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hemifumarate salt; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine orotate salt; (R)-8-chloro-1-
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methyl-2,3,4,5-tetrahydro-1H-3-benzazepine orotate salt
hydrate;  (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine di-4-acetamidobenzoate salt-cocrystal methyl
ethyl ketone solvate; (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine trans-cinnamate salt; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine heminapadisi-
late salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine heminapadisilate salt solvate 1; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
heminapadisilate salt solvate 2; (R)-8-chloro-1-methyl-2,3 .4,
S-tetrahydro-1H-3-benzazepine(z)-mandelate salt hydrate;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hemipamoate salt hydrate.

[0407] In some embodiments, the salt is selected from:
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine orotate salt hydrate; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine di-4-acetamidobenzoate salt-
cocrystal methyl ethyl ketone solvate; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
heminapadisilate salt solvate 1; (R)-8-chloro-1-methyl-2,3 .4,
S-tetrahydro-1H-3-benzazepine heminapadisilate salt sol-
vate 2; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-ben-
zazepine(x)-mandelate salt hydrate; (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine hemipamoate salt
hydrate.

[0408] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine  hydroiodide
salt.

[0409] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine maleate salt.
[0410] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine fumarate salt.
[0411] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hemifumarate
salt.

[0412] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine orotate salt.
[0413] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine orotate salt
hydrate.

[0414] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine di-4-acetami-
dobenzoate salt-cocrystal methyl ethyl ketone solvate.

[0415] In some embodiments, the salt is (R)-8-chloro-1-

methyl-2,3,4,5-tetrahydro-1H-3-benzazepine trans-cin-
namate salt.
[0416] In some embodiments, the salt is (R)-8-chloro-1-

methyl-2,3,4,5-tetrahydro-1H-3-benzazepine heminapadisi-
late salt.

[0417] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine heminapadisi-
late salt solvate 1.

[0418] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine heminapadisi-
late salt solvate 2.

[0419] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine(+)-mandelate
salt hydrate.

[0420] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hemipamoate
salt hydrate.
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Adverse Events

[0421] The safety of Compound 1 has been evaluated in
three randomized, double-blind, placebo-controlled trials,
one of 2 years duration (“BLOOM?” trial) and two of 1 year
duration (“BLOSSOM” and “BLOOM-DM” trials). A total
ot 3451 patients were exposed to Compound 1 10 mg twice
daily for up to 1 year; 571 patients were exposed for up to 2
years; and an additional 896 patients were exposed to Com-
pound 1 10 mg once daily for up to 1 year. The BLOOM-DM
study included only patients with type 2 diabetes mellitus;
BLOOM and BLOSSOM excluded patients with diabetes.

[0422] Thediscontinuation rate due to adverse reaction was
7.1% for non-diabetic patients and 8.6% for patients with
type 2 diabetes receiving Compound 1. The most common
adverse reactions leading to discontinuation more often
among Compound 1 treated patients than placebo were head-
ache (1.3% vs. 0.8%), depression (0.9% vs. 0.5%) and dizzi-
ness (0.7% vs. 0.2%).

[0423] Because clinical trials are conducted under widely
varying conditions, adverse reaction rates observed in the
clinical trials of a drug cannot be directly compared to rates in
the clinical trials of another drug and may not reflect the rates
observed in practice.

[0424] The most common adverse reactions for non-dia-
betic patients treated with Compound 1 compared to placebo
were headache, upper respiratory tract infection, nasophar-
yngitis, dizziness, and nausea. The most common adverse
reactions for diabetic patients were hypoglycemia, headache,
back pain, nasopharyngitis, and nausea. Adverse events that
were reported by =5% of patients and were more frequently
reported by patients taking Compound 1 compared to placebo
are summarized in Table A (BLOOM and BLOSSOM) and
Table B (BLOOM DM).

TABLE A

Adverse Events Reported by =5% of Compound 1 Patients and
More Commonly than with Placebo in BLOOM and BLOSSOM

Number of patients (%)

Compound 1 10 mg BID  Placebo

Adverse Event N=3195 N=3185
Headache 537 (16.8) 321 (10.1)
Upper respiratory tract infection 439 (13.7) 391 (12.3)
Nasopharyngitis 414 (13.0) 381 (12.0)
Dizziness 270 (8.5) 122 (3.8)
Nausea 264 (8.3) 170 (5.3)
Fatigue 229(7.2) 114 (3.6)
Urinary tract infection 207 (6.5) 171 (5.4)
Diarrhea 207 (6.5) 179 (5.6)
Back pain 201 (6.3) 178 (5.6)
Constipation 186 (5.8) 125 (3.9)
Dry mouth 169 (5.3) 74 (2.3)
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TABLE B

Adverse Events Reported by =5% of Compound 1
Patients and More Commonly than with Placebo in
BLOOM-DM (Patients with Type 2 Diabetes)

Number of patients (%)

Compound 1 10 mg BID Placebo
Adverse Event N=3195 N=3185
Hypoglycemia 75 (29.3) 53 (21.0)
(including asymptomatic)
Headache 37 (14.5) 18 (7.1)
Back pain 30 (11.7) 20 (7.9)
Nasopharyngitis 29 (11.3) 25(9.9)
Nausea 24 (9.4) 20 (7.9)
Urinary tract infection 23 (9.0) 15 (6.0)
Cough 21 (8.2) 11 (4.4)
Hypoglycemia, symptomatic 19 (7.4) 16 (6.3)
Fatigue 19 (7.4) 10 (4.0)
Gastroenteritis viral 18 (7.0) 11 (4.4)
Dizziness 18 (7.0) 16 (6.3)
Influenza 15 (5.9) 13 (5.2)
Procedural pain 13(5.1) 5(2.0)
Hypertension 13(5.1) 8(3.2)

[0425] Oneaspect of the present invention pertains to meth-
ods of treatment of the present invention wherein the indi-
vidual to whom the modified-release dosage form of the
present invention is administered experiences at least one
adverse event selected from the adverse events shown in Table
A and Table B.

[0426] Oneaspect of the present invention pertains to meth-
ods of treatment of the present invention wherein the indi-
vidual to whom the salt or a pharmaceutical composition of
the present invention is administered experiences at least one
adverse event selected from the adverse events shown in Table
A and Table B.

[0427] One aspect of the present invention pertains to the
use of salts or pharmaceutical compositions of the present
invention in the manufacture of a medicament for weight
management in an individual, wherein the individual to
whom the salt or a pharmaceutical composition of the present
invention is administered experiences at least one adverse
event selected from the adverse events shown in Table A and
Table B.

[0428] One aspect of the present invention pertains to
modified-release dosage forms, salts, or pharmaceutical com-
position of the present invention for use in a method of treat-
ment, wherein the individual to whom the modified-release
dosage form, salt or pharmaceutical composition of the
present invention is administered experiences at least one
adverse event selected from the adverse events shown in Table
A and Table B.

[0429] Insome embodiments, the adverse event is selected
from headache, fatigue, nausea, constipation, dry mouth, and
dizziness.

[0430] In some embodiments, the adverse event is head-
ache.
[0431] In some embodiments, the adverse event is upper

respiratory tract infection.

[0432] In some embodiments, the adverse event is dizzi-
ness.

[0433] In some embodiments, the adverse event is nausea.
[0434] In some embodiments, the adverse event is fatigue.
[0435] In some embodiments, the adverse event is urinary
tract infection.

[0436] Insomeembodiments, the adverse event is diarrhea.
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[0437] In some embodiments, the adverse event is back
pain.

[0438] In some embodiments, the adverse event is consti-
pation.

[0439] In some embodiments, the adverse event is dry
mouth.

[0440] In some embodiments, the adverse event is

nasopharyngitis.

[0441] Insomeembodiments,the adverse eventis hypogly-
cemia (including asymptomatic).

[0442] In some embodiments, the adverse event is cough.
[0443] Insomeembodiments, the adverse eventis hypogly-
cemia, symptomatic.

[0444] In some embodiments, the adverse event is gastro-
enteritis viral.

[0445] In some embodiments, the adverse event is influ-
enza.

[0446] In some embodiments, the adverse event is proce-
dural pain.

[0447] In some embodiments, the adverse event is hyper-
tension.

Salts of the Present Invention

[0448] The present invention is directed, inter alia, to cer-
tain solid, stable, and readily isolable salts of (R)-8-chloro-
1-methyl-2,3.4,5-tetrahydro-1H-3-benzazepine and crystal-
line forms thereof. The solid state properties of the crystalline
forms of the present invention are summarized infra.

[0449] In the course of preparing the salts of the present
invention, many counterions commonly used in the pharma-
ceutical industry (see e.g. Berge, et al., Journal of Pharma-
ceutical Sciences, 66:1-19 (1977)) were investigated.
Acetate, DL-lactate, ascorbate, D-gluconate, besylate, nap-
sylate, tosylate, isethionate, dichloroacetate, benzoate, esy-
late, gentisate, hippurate, lactobionate, xinafoate, and seba-
cate salts of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine were prepared, but in contrast to the crystalline
salts of the present invention, all of these failed to crystallize.
[0450] One aspect of the present invention pertains to a salt
selected from: (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine hydroiodide salt, (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine maleate salt, (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
fumarate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-
3-benzazepine hemifumarate salt; (R)-8-chloro-1-methyl-2,
3,4,5-tetrahydro-1H-3-benzazepine orotate salt; (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
orotate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine di-4-acetamidobenzoate salt; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine trans-cin-
namate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-
3-benzazepine heminapadisilate salt; (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine(+)-mandelate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hemipamoate salt and pharmaceutically acceptable
hydrates and solvates thereof.

[0451] One aspect of the present invention pertains to a salt
selected from: (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine hydroiodide salt, (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine maleate salt, (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
fumarate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-
3-benzazepine hemifumarate salt; (R)-8-chloro-1-methyl-2,
3,4,5-tetrahydro-1H-3-benzazepine orotate salt; (R)-8-
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chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
trans-cinnamate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine heminapadisilate salt; and pharma-
ceutically acceptable hydrates and solvates thereof.

[0452] One aspect of the present invention pertains to a salt
selected from: (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine hydroiodide salt, (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine maleate salt, (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
fumarate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-
3-benzazepine hemifumarate salt; (R)-8-chloro-1-methyl-2,
3,4,5-tetrahydro-1H-3-benzazepine orotate salt; (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
orotate salt hydrate; (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine di-4-acetamidobenzoate salt-cocrys-
tal methyl ethyl ketone solvate; (R)-8-chloro-1-methyl-2,3 .4,
S-tetrahydro-1H-3-benzazepine trans-cinnamate salt; (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
heminapadisilate salt; (R)-8-chloro-1-methyl-2,3.4,5-tet-
rahydro-1H-3-benzazepine heminapadisilate salt solvate 1;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine heminapadisilate salt solvate 2; (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine(z)-mandelate salt
hydrate;  (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemipamoate salt hydrate.

[0453] One aspect of the present invention pertains to (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
orotate salt hydrate; (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine di-4-acetamidobenzoate salt-cocrys-
tal methyl ethyl ketone solvate; (R)-8-chloro-1-methyl-2,3 .4,
S-tetrahydro-1H-3-benzazepine  heminapadisilate  salt
solvate 1; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine heminapadisilate salt solvate 2; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine(+)-mandelate
salt hydrate; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-
3-benzazepine hemipamoate salt hydrate.

[0454] One aspect of the present invention pertains to (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydroiodide salt.

[0455] One aspect of the present invention pertains to (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
maleate salt.

[0456] One aspect of the present invention pertains to (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
fumarate salt.

[0457] One aspect of the present invention pertains to (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hemifumarate salt.

[0458] One aspect of the present invention pertains to (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
orotate salt.

[0459] One aspect of the present invention pertains to (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
orotate salt hydrate.

[0460] One aspect of the present invention pertains to (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
di-4-acetamidobenzoate salt-cocrystal methyl ethyl ketone
solvate.

[0461] One aspect of the present invention pertains to (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
trans-cinnamate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine heminapadisilate salt.

Nov. 28,2013

[0462] One aspect of the present invention pertains to (R)-

8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine

heminapadisilate salt solvate 1.

[0463] One aspect of the present invention pertains to (R)-

8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine

heminapadisilate salt solvate 2.

[0464] One aspect of the present invention pertains to (R)-

8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine

(x)-mandelate salt hydrate.

[0465] One aspect of the present invention pertains to (R)-

8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine

hemipamoate salt hydrate.

[0466] In some embodiments, the terms “(R)-8-chloro-1-

methyl-2,3,4,5-tetrahydro-1H-3-benzazepine or a pharma-

ceutically acceptable salt, solvate, or hydrate thereof” and

“(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine, and pharmaceutically acceptable salts, solvates, and

hydrates thereof” as used herein encompass any one of the

following salts, or a Markush group comprising any combi-

nation of the following salts:

[0467] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine (15)-(+)-10-camsylate salt;

[0468] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemi-L.-malate salt;

[0469] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine L-glutamate salt;

[0470] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine L-aspartate salt;

[0471] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemimucate salt;

[0472] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine pyroglutamate salt;

[0473] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine glucuronate salt; and

[0474] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine di-camphorate salt;

[0475] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine bisulfate salt;

[0476] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemisulfate salt;

[0477] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine mesylate salt;

[0478] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hydrobromide salt;

[0479] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine nitrate salt;

[0480] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine sesqui-oxalate salt-cocrystal;

[0481] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine adipate salt;

[0482] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine malonate salt;

[0483] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemimalonate salt;

[0484] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine glycolate salt;

[0485] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemi-edisylate salt;

[0486] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine phosphate salt;

[0487] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine citrate salt;

[0488] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemi-oxalate salt;
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[0489] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine succinate salt; and

[0490] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine oxoglutarate salt; and pharmaceutically
acceptable solvates and hydrates thereof.

[0491] In some embodiments, the terms “(R)-8-chloro-1-

methyl-2,3,4,5-tetrahydro-1H-3-benzazepine or a pharma-

ceutically acceptable salt, solvate, or hydrate thereof” and

“(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine, and pharmaceutically acceptable salts, solvates, and

hydrates thereof” as used herein encompass any one of the

following salts, or a Markush group comprising any combi-

nation of the following salts:

[0492] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine (1S)-(+)-10-camsylate salt;

[0493] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemi-[.-malate salt;

[0494] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine L-glutamate salt;

[0495] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine L-aspartate salt;

[0496] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemimucate salt;

[0497] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine pyroglutamate salt;

[0498] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine glucuronate salt;

[0499] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine di-camphorate salt solvate;

[0500] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine bisulfate salt;

[0501] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemisulfate salt hydrate;

[0502] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine mesylate salt;

[0503] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hydrobromide salt hemihydrate;

[0504] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine nitrate salt;

[0505] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine sesqui-oxalate salt-cocrystal;

[0506] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine adipate salt;

[0507] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine malonate salt;

[0508] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemimalonate salt;

[0509] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine glycolate salt;

[0510] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemi-edisylate salt;

[0511] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine phosphate salt;

[0512] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine citrate salt hemihydrate;

[0513] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemi-oxalate salt;

[0514] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine succinate salt;

[0515] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine oxoglutarate salt; and

[0516] (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine oxoglutarate salt solvate.
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[0517] The preceding salts were prepared and character-
ized using the following experimental procedures and physi-
cochemical data.

[0518] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine (1S)-(+)-10-camsylate salt was prepared by the
dropwise addition of 1 mole equivalent of ~3.6 M aqueous
(18)-(+)-10-camphorsulfonic acid to a solution of (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine  in
acetonitrile with vigorous stirring. Immediate precipitation
was observed and the solid was collected by filtration and
washed with isopropyl alcohol. (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine (1S)-(+)-10-camsylate salt
had an extrapolated melting onset temperature by DSC of
about 176° C.

[0519] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemi-L-malate salt was prepared by the drop-
wise addition of L-malic acid (0.5 eq.), either in solution in
hot MeOH or as a solid, to a solution of (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine in isopropyl
acetate. The mixture was heated to ~60° C. and held at that
temperature for ~1 h. The mixture was then allowed to cool to
room temperature and stirred for 1-3 days. The solid product
was isolated by vacuum filtration and dried on the filter or in
an oven at 40° C. (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hemi-L-malate salt had an extrapolated
melting onset temperature by DSC of 155-156° C.

[0520] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine L-glutamate salt was prepared by addition of
L-glutamic acid (0.5-1 eq.) in hot EtOH/H,O (~2:1) to a
solution of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine in isopropyl acetate, followed by evaporation of
the solvent overnight to produce a solid. The solid was slur-
ried in isopropy! acetate and then isolated by filtration. Alter-
natively, (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine L-glutamate salt was prepared by addition of a
solution of L-glutamic acid (1 eq.) in hot H,O to a solution of
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine. The product crystallized without the need for evapo-
ration of the solvent. (R)-8-Chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine L-glutamate salt had an extrapolated
melting onset temperature by DSC of about 187° C.

[0521] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine [-aspartate salt was prepared by addition of a
solution of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine in either acetone or acetonitrile to one equivalent
of aspartic acid solid. The mixture was heated to 50° C. then
slow-cooled and stirred overnight. (R)-8-Chloro-1-methyl-2,
3,4,5-tetrahydro-1H-3-benzazepine L-aspartate salt had an
extrapolated melting onset temperature by DSC of about 174°
C.

[0522] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemimucate salt was synthesized from (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine (2
equivalents) and mucic acid (1 equivalent) in THF, acetone or
IPA (~10 mg/mL) with 4% water. (R)-8-Chloro-1-methyl-2,
3,4,5-tetrahydro-1H-3-benzazepine hemimucate salt had an
extrapolated melting onset temperature by DSC of about 208°
C.

[0523] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine glucuronate salt was prepared by addition of a
molar equivalent of D-glucuronic acid to a solution of (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine  in
isopropanol, acetonitrile, ethyl acetate, or acetone at 60° C.
D-glucuronic acid, dissolved in the corresponding solvent at



US 2013/0315994 Al

60° C., was added dropwise with vigorous stirring. Precipi-
tation occurred immediately and the suspension was allowed
to cool and stir overnight. The resulting solid was recovered
by filtration and dried in a fume hood overnight. (R)-8-
Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine glu-
curonate salt had an extrapolated melting onset temperature
by DSC of about 164° C.

[0524] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine pyroglutamate salt was prepared by combining
one equivalent of pyroglutamic acid with (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine in ethyl acetate
at 60° C. then cooling slowly and stirring overnight. The
resulting white solid was isolated by filtration and dried.
(R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine pyroglutamate salt had an extrapolated melting onset
temperature by DSC of about 139° C.

[0525] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine di-camphorate salt solvate was prepared by
combining equal molar amounts of (R)-8-chloro-1-methyl-2,
3,4,5-tetrahydro-1H-3-benzazepine and (1R,3S)-(+)-cam-
phoric acid in ethyl acetate with 4% water. The solution was
heated to 50° C. then slowly cooled. Upon cooling the sample
was a clear solution and did not change after addition of
MTBE. The sample was evaporated to a clear oil which
formed a white solid after standing at room temperature.
(R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine di-camphorate salt had an extrapolated melting onset
temperature by DSC of about 90° C.

[0526] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine bisulfate salt was prepared by drop-wise addi-
tion of 1 mole equivalent of concentrated sulfuric acid to a
solution of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine free base in either isopropyl acetate or acetoni-
trile with vigorous stirring. Precipitation occurred immedi-
ately and the suspension was allowed to stir for 1 to 2 days.
The resulting solid was recovered by filtration. (R)-8-Chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine bisulfate salt
had an extrapolated melting onset temperature by DSC of
about 162° C.

[0527] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemisulfate salt was prepared by the drop-wise
addition of 0.5 mole equivalent of concentrated sulfuric acid
to a solution of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine free base in either isopropyl acetate or
acetonitrile with vigorous stirring. Precipitation occurred
immediately and the suspension was allowed to stir for 1 to 2
days. The resulting yellow solid was recovered by filtration.
Acetone was added to the solid followed by sufficient water to
cause dispersal (<5%). This mixture was slurried for 4 h and
the solid was collected by centrifuge filtration (10,000 rpm
for 1 min). The filtrate contained an oil droplet and the filter
cake had a small amount of color at the bottom. The white
upper portion of the filter cake was removed and air-dried
overnight to leave the title salt as a white solid. (R)-8-Chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hemisulfate
salthad an extrapolated melting onset temperature by DSC of
about 79° C.

[0528] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine mesylate salt was prepared by the dropwise
addition of one equivalent of methanesulfonic acid (99.5%) to
a solution of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-
3-benzazepine free base in acetonitrile, or isopropyl acetate
with vigorous stirring. Crystallization occurred either imme-
diately or within 24 hours after the solution was heated to
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~60° C. and then allowed to cool to RT while stirring. (R)-8-
Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
mesylate salt had an extrapolated melting onset temperature
by DSC of about 178° C.

[0529] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hydrobromide salt hemihydrate was prepared by
the dropwise addition of one equivalent of aqueous HBr
(~48%) to a solution of (R)-8-chloro-1-methyl-2,3.4,5-tet-
rahydro-1H-3-benzazepine free base in isopropyl acetate,
acetonitrile, or ethyl acetate with vigorous stirring. The prod-
uct readily precipitated from the reaction in isopropyl acetate.
In acetonitrile the solvent was evaporated to near dryness to
obtain a solid. In ethyl acetate, seeds were added and the
reaction was allowed to stir unstoppered to initiate crystalli-
zation. The reaction was then closed and stirring was contin-
ued to afford a yellow suspension. The suspension was fil-
tered and the solid was washed with cold ethyl acetate. The
resulting white solid was under nitrogen at ~38° C., and held
overnight at 25° C./75% RH. (R)-8-Chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine hydrobromide salt hemihy-
drate had an extrapolated dehydration onset temperature by
TGA of about 72.5° C.

[0530] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine nitrate salt was prepared by dropwise addition of
aqueous HNO; to a solution of (R)-8-chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine free base in isopropyl acetate
or acetonitrile with vigorous stirring. (R)-8-Chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine nitrate salt had an
extrapolated melting onset temperature by DSC of about 124°
C.

[0531] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine sesqui-oxalate salt-cocrystal was prepared by
addition of oxalic acid (0.5 eq.) to a solution of (R)-8-chloro-
1-methyl-2,3.4,5-tetrahydro-1H-3-benzazepine in isopropyl
acetate.  (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine sesqui-oxalate salt-cocrystal had an initial
endotherm with an extrapolated onset temperature by DSC of
about 105° C. and a second endotherm with an extrapolated
melting onset temperature by DSC of about 111° C.

[0532] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine adipate salt was prepared by addition of adipic
acid (0.5-1 eq.) in acetone to a solution of (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine at ~62° C. Pre-
cipitation occurred within 5 min and the suspension was
allowed to cool to ambient temperature with stirring. (R)-8-
Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine adi-
pate salt had multiple endothermic events by DSC starting at
onset temperatures between 104° C. and 107° C.

[0533] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine malonate salt was prepared by addition of mal-
onic acid (1 eq.) to a solution of (R)-8-chloro-1-methyl-2.3,
4,5-tetrahydro-1H-3-benzazepine in isopropyl acetate. (R)-
8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
malonate salt had an extrapolated melting onset temperature
by DSC of about 143° C.

[0534] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemimalonate salt was prepared by addition of
malonic acid (0.5 eq.) to a solution of (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine in isopropyl acetate.
(R)-8-Chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine hemimalonate salt had an extrapolated melting onset
temperature by DSC of 135-136° C.

[0535] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine glycolate salt was prepared by the addition of
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one equivalent of glycolic acid to a solution of (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine in ethyl
acetate or acetone at 60° C. Glycolic acid, at 60° C., was
added dropwise, in the corresponding solvent, with vigorous
stirring. Precipitation occurred immediately and the suspen-
sion was allowed to cool and stir overnight. The resulting
solid was recovered by filtration and air-dried in a fume hood
overnight. (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine glycolate salt had an extrapolated melting onset
temperature by DSC of about 138° C.

[0536] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemi-edisylate salt was prepared by the drop-
wise addition of 0.5 equivalents of aqueous 1,2-ethanedisul-
fonic acid dihydrate (~3.7 M) to a solution of (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine free base in
either acetonitrile or isopropyl acetate with vigorous stirring.
Immediate precipitation was observed. The solid obtained
was washed with isopropyl alcohol and allowed to dry on the
filter. (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-ben-
zazepine hemi-edisylate salt had an extrapolated melting
onset temperature by DSC of about 298° C.

[0537] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine phosphate salt was prepared by dropwise addi-
tion of ortho-phosphoric acid (85%) (0.5-1 mole equivalent)
to a solution of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine free base in isopropyl acetate or acetoni-
trile with vigorous stirring. Immediate precipitation was
observed in all experiments. Initially amorphous material was
slurried in acetone; initially crystalline material was slurried/
ripened in n-propanol for 3 days. (R)-8-Chloro-1-methyl-2,
3,4,5-tetrahydro-1H-3-benzazepine phosphate salt had an
extrapolated melting onset temperature by DSC of about 208°
C.

[0538] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine citrate salt hemihydrate was prepared by drop-
wise addition of 1 mole equivalent of citric acid in hot MeOH
to a solution of (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine in isopropyl acetate. Precipitation
occurred spontaneously. (R)-8-Chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine citrate salt hemihydrate had a
dehydration onset temperature by DSC of about 80° C.
[0539] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemi-oxalate salt was prepared by dropwise
addition of 1 mole equivalent of oxalic acid as a solid or as a
solution in MeOH (~2.5 M) to a solution of (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine in isopropyl
acetate.  (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemi-oxalate salt had an extrapolated melting
onset temperature by DSC of about 212° C.

[0540] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine succinate salt was prepared by the addition of
succinic acid (0.5-1 eq.) in hot EtOH to a solution of (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine  in
isopropyl acetate. After overnight stirring, a solid was recov-
ered by suction filtration and washed in isopropyl acetate.
(R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine succinate salt had an extrapolated melting onset tem-
perature by DSC of about 179.1° C.

[0541] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine oxoglutarate salt was prepared by addition of
one equivalent of ai-oxo-glutaric acid to a solution of (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine  in
ethyl acetate at 60° C. a-Oxo-glutaric acid in ethyl acetate at
60° C. was added dropwise with vigorous stirring. Precipita-
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tion occurred immediately and the suspension was allowed to
cool and stir overnight. The resulting solid was recovered by
filtration and air-dried in a fume hood overnight. (R)-8-
Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine oxo-
glutarate salt had an extrapolated melting onset temperature
by DSC of about 115° C.

[0542] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine oxoglutarate salt solvate was prepared by addi-
tion of a molar equivalent of ci-oxo-glutaric acid to a solution
of  (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine in acetonitrile at 60° C. a-Oxo-glutaric acid in aceto-
nitrile at 60° C. was added dropwise with vigorous stirring.
Precipitation occurred immediately and the suspension was
allowed to cool and stir overnight. The resulting solid was
recovered by filtration and air-dried in a fume hood overnight.
(R)-8-Chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine oxoglutarate salt solvate had an extrapolated desolva-
tion onset temperature by DSC of about 91° C., and a second
endotherm with an extrapolated onset temperature by DSC of
about 113° C.

[0543] Oneaspectofthe present invention pertains to meth-
ods for weight management comprising administering to an
individual in need thereof, a therapeutically effective amount
of a salt of the present invention.

[0544] One aspect of the present invention pertains to uses
of'salts or pharmaceutical compositions of the present inven-
tion, in the manufacture of a medicament for weight manage-
ment in an individual.

[0545] In some embodiments, the weight management
comprises one or more of: weight loss, and maintenance of
weight loss.

[0546] In some embodiments, the weight management
comprises one or more of: weight loss, maintenance of weight
loss, decreased food consumption, increasing meal-related
satiety, reducing pre-meal hunger, and reducing intra-meal
food intake.

[0547] Insomeembodiments, the medicament is used as an
adjunct to diet and exercise.

[0548] In some embodiments, the individual in need of
weight management is selected from: an obese patient with an
initial body mass index =30 kg/m?; an overweight patient
with an initial body mass index =27 kg/m? in the presence of
at least one weight related comorbid condition; and an over-
weight patient with an initial body mass index =27 kg/m? in
the presence of at least one weight related comorbid condi-
tion; wherein the weight related co-morbid condition is
selected from: hypertension, dyslipidemia, cardiovascular
disease, glucose intolerance, and sleep apnea.

[0549] In some embodiments, the medicament is used in a
method of the present invention.

[0550] In some embodiments, the medicament is a modi-
fied-release dosage form of the present invention.

[0551] In some embodiments, the medicament is used in
combination with a second anti-obesity agent.

[0552] In some embodiments, the second anti-obesity
agent is selected from: chlorphentermine, clortermine, phen-
pentermine, and phentermine, and pharmaceutically accept-
able salts, solvates, and hydrates thereof.

[0553] In some embodiments, the medicament is used in
combination with an anti-diabetes agent.

[0554] In some embodiments, the medicament is used in
combination with metformin.
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[0555] One aspect of the present invention pertains to the
use of salts of the present invention in the manufacture of a
medicament for weight management in an individual.
[0556] One aspect of the present invention pertains to salts
of'the present invention for use in amethod of treatment of the
human or animal body by therapy.

[0557] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement.

[0558] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight loss.
[0559] One aspect of the present invention pertains to salts
of'the present invention for use in a method of maintenance of
weight loss.

[0560] One aspect of the present invention pertains to salts
of'the present invention for use in a method of decreasing food
consumption

[0561] One aspect of the present invention pertains to salts
of the present invention for use in a method of increasing
meal-related satiety.

[0562] One aspect of the present invention pertains to salts
of the present invention for use in a method of reducing
pre-meal hunger.

[0563] One aspect of the present invention pertains to salts
of the present invention for use in a method of reducing
intra-meal food intake.

[0564] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement further comprising a reduced-calorie diet.

[0565] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement further comprising a program of regular exercise.
[0566] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement further comprising a reduced-calorie diet and a pro-
gram of regular exercise.

[0567] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement in an obese patient with an initial body mass index
230 kg/m>.

[0568] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement in an overweight patient with an initial body mass
index =27 kg/m® in the presence of at least one weight related
co-morbid condition.

[0569] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement in an overweight patient with an initial body mass
index =27 kg/m® in the presence of at least one weight related
co-morbid condition selected from: hypertension, dyslipi-
demia, cardiovascular disease, glucose intolerance, and sleep
apnea.

[0570] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement in a patient with an initial body mass index =30
kg/m?.

[0571] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement in a patient with an initial body mass index =27
kg/m>.

[0572] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
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agement in a patient with an initial body mass index =27
kg/m? in the presence of at least one weight related co-morbid
condition.

[0573] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement in a patient with an initial body mass index =27
kg/m? in the presence of at least one weight related co-morbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[0574] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement in a patient with an initial body mass index =25
kg/m>.

[0575] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement in a patient with an initial body mass index =25
kg/m? in the presence of at least one weight related co-morbid
condition.

[0576] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement in a patient with an initial body mass index =25
kg/m? in the presence of at least one weight related co-morbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[0577] One aspect of the present invention pertains to salts
of the present invention for use in a method of weight man-
agement in combination with phentermine.

Formulation

[0578] For oral drug products, the dosing frequency can be
reduced by designing a formulation that reduces the drug-
release rate and thereby the rate of input of the drug into
systemic circulation in order to produce the desired pharma-
cokinetic profile. In addition to improving patients’ compli-
ance, such modified-release dosage forms offer the advan-
tages of enhancing therapeutic efficacy, reducing adverse
effects, and enabling product differentiation. Therefore, over
the past few decades, modified-release technology has been
increasingly used in clinical development as an enabling tech-
nology for drug-candidate progression. It has been reported
that patients’ adherence to the prescribed dosing regimen is
inversely related to the dosing frequency, especially for the
management of chronic diseases (Saini S. D. et al. Effect Of
Medication Dosing Frequency On Adherence In Chronic Dis-
eases. Am. J. Managed Care. 2009; 15 (6):€22-e33).

[0579] Commonly used and commercially viable modi-
fied-release technologies include hydrophilic/hydrophobic
matrices; polymer-coated pellets and beads pre-loaded with
API; and multilayer tablets. Osmotic pump tablets can
achieve much more consistent pump-like release profiles.
These may use POLYOX™ (The Dow Chemical Company)
in the drug layer and push layer and may be coated with
cellulose acetate and PEG.

[0580] Drug release from these technologies is controlled
by one or a combination of the following mechanisms: diffu-
sion (through the pores of a barrier coating layer or a viscous
gel layer of entangled polymer chains), osmosis, and polymer
swelling/erosion. Each technology is different with regard to
the in vivo performance, release-controlling mechanism,
development time and cost, manufacturability, applicability
to the inherent biopharmaceutical properties of the API.
Selection of modified-release technology for a particular drug
will depend on the dose, solubility, pharmacokinetics, desired
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in vitro release profile, as well as clinical and marketing
requirements (e.g., dosage form type, size, number of
strengths).

[0581] Pharmacokinetics simulation can be used in the
design and assessment of modified-release formulation
development. If the therapeutic dose and human pharmaco-
kinetics parameters are available for the drug molecule of
interest, the release profile from modified-release formula-
tion can be projected through simulation, which facilitates the
selection of modified-release delivery technology, formula-
tion, and expected release profile.

Hydrophilic Swelling Excipients

[0582] Among the modified-release technologies, the
hydrophilic polymer matrix is especially widely used due to
the thorough understanding of its release-control mechanism,
robust formulation, conventional manufacturing process,
availability of a wide range of polymers, and flexibility to
tailor desired release profiles. Commonly used polymers
include HPMC, high-molecular weight polyethylene oxides,
polyvinylpyrrolidone, and polysaccharides of natural origin
such as xanthan gum and locust bean gum.

[0583] Typically, a hydrophilic polymer matrix system
consists of drug, rate-controlling polymers, and other excipi-
ents which are homogenously mixed and compressed into a
tablet.

[0584] Upon exposure to aqueous medium, the polymer
becomes hydrated and forms a gel layer on the periphery of
the tablet which modulates further water penetration and
subsequent drug diffusion and release. It has been demon-
strated that the drug release rate and kinetics are predomi-
nantly dependent on the rate of gel formation and erosion, gel
layer thickness and strength, the solubility of added excipi-
ents, as well as the solubility of the drug to be delivered.
(Siepmann J. and Peppas N. A., Modeling Of Drug Release
From Delivery Systems Based On Hydroxypropyl Methyl-
cellulose (HPMC). Adv. Drug Deliv. Rev., 2001; 48, 139-
157). Drug release from HMPC tablets is controlled by dif-
fusion through the gel layer surrounding the tablet. The gel
layer thickness and strength are determined by the viscosity
and concentration of HPMC. Increase in HPMC level leads to
the formation of a stronger gel layer, thus retarding water
ingress and drug diffusion.

Tablet Coating

[0585] When exposed to aqueous medium, water penetra-
tion into hydrophilic polymer matrix tablets is modulated
only by swelling of the hydrophilic polymer. The release of
highly soluble APIs may not be adequately controlled by the
swelling and diffusion mechanism alone. An additional
mechanism may be needed to restrict water ingress into the
tablet and subsequent diffusion of the API. Commonly used
strategies include compression coating, multilayer tablet, and
functional film coating (such as enteric coating, insoluble
coating, and pH-dependent polymer coating).

[0586] Functional film coating offers the advantages of
robust formulation and processing, proven in vivo perfor-
mance in other commercial products (e.g., Wellbutrin XL.®).
The coating regulates water penetration, core tablet hydra-
tion, and API diffusion. Additives such as low-viscosity
HPMC can be added to the coating as pore former. The
additive dissolves and leaches out of the coating membrane
when exposed to aqueous media, thus generating pores in the
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coating membrane. These pores allow water to penetrate
through the coating and be in contact with the core tablet.

API Solubility

[0587] For active pharmaceutical ingredients (APIs) hav-
ing more than adequate aqueous solubility throughout the
Gl-tract pH range, dissolution of the API inside a modified-
release dosage form will be rapid, per the Noyes-Whitney
equation:

dW _ DA(Cs - 0)

di L

where dW/dt is the dissolution rate (mg/s); D is the diffusion
coefficient (cm*/s); A is the surface area of the API (cm?); C
is the saturated concentration (or solubility) in the diffusion
layer around the API; C is the bulk solvent concentration
(mg/mL); and L is the diffusion layer thickness (cm). For
permeable drugs, C>>C, since drug molecules that diffuse
into the GI bulk media are rapidly absorbed. In this case, C
can be ignored in the Noyes-Whitney equation and dissolu-
tion rate becomes proportional to the solubility of the API.
[0588] Salt forms with high aqueous solubility may be used
in modified-release dosage forms when formulated with a
hydrophilic swelling excipient. A polymer coating may also
be used to further modify the release of the API from these
dosage forms.

[0589] In order to develop modified-release formulations
of Compound 1 that do not rely on hydrophilic swelling
and/or functional film coating, there is a need for new salt
forms with low aqueous solubility.

Immediate Release Tablets

[0590] An immediate-release, film-coated 10-mg tablet
was developed for the phase 3 clinical trials and commercial-
ization of Compound 1 (Example 5). The solubility of the API
in the immediate release tablets, Compound 1, hydrochloride
salthemihydrate, Form III (as described below), exceeds 400
mg/mL in the pH range of 1 to 7, and is classified under the
Biopharmaceutics Classification System as “highly soluble”.
A drug substance is considered highly soluble when the high-
est dose strength is soluble in 250 mL or less of aqueous
media over the pH range of 1-7.5. Compound 1, hydrochlo-
ride salt hemihydrate, Form III is further classified under the
Biopharmaceutics Classification System as “highly perme-
able”. In the absence of evidence suggesting instability in the
gastrointestinal tract, a drug substance is considered to be
highly permeable when the extent of absorption in humans is
determined to be 90% or more of an administered dose based
on a mass balance determination or in comparison to an
intravenous reference dose.

[0591] ThevalueofC,,,, (peak plasma concentration) from
the modified-release formulation should not exceed that of
the immediate-release 10-mg tablet twice daily (b.i.d.), a
formulation for which safety has been established in phase 3
clinical trials. Release from the modified-release formulation
should be the limiting step for its absorption.

[0592] One aspect of the present invention pertains to
modified-release dosage forms comprising a therapeutically
effective amount of (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine or a pharmaceutically acceptable salt,
solvate, or hydrate thereof.
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[0593] In some embodiments, the modified-release dosage
form is a tablet.
[0594] In some embodiments, the modified-release dosage

form is for use in a method of weight management in an
individual.

[0595] Insome embodiments, the method comprises a plu-
rality of administrations of the modified-release dosage form,
with a frequency wherein the average interval between any
two sequential the administrations is: at least about 24 hours;
or about 24 hours.

[0596] In some embodiments, the plurality of administra-
tions is: at least about 30; at least about 180; at least about 365;
or at least about 730.

[0597] In some embodiments, the method is more effica-
cious than an immediate-release method for weight manage-
ment; wherein the immediate-release method for weight
management comprises administering to an individual in
need thereof, at the frequency, the plurality of administrations
of an immediate-release dosage form comprising the thera-
peutically effective amount of (R)-8-chloro-1-methyl-2,3,4,
S-tetrahydro-1H-3-benzazepine or a pharmaceutically
acceptable salt, solvate, or hydrate thereof.

[0598] In some embodiments, the method is more effica-
cious than an immediate-release method for weight manage-
ment; wherein the immediate-release method for weight
management comprises administering to an individual in
need thereof, an immediate-release dosage form comprising
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine or a pharmaceutically acceptable salt, solvate, or
hydrate thereof; and wherein the total plasma exposure of the
individual to (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-
3-benzazepine over the course of the immediate-release
method is equal to or greater than the total plasma exposure of
the individual to (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine over the course of the method.

[0599] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a C, . of: less than about 60
ng/ml; less than about 40 ng/mL; less than about 20 ng/mL;
or less than about 10 ng/mL.

[0600] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to: less than about
1x107° mL; less than about 5x10~° mL~}; less than about
1x107 mL"; or less than about 51077 mL™".

[0601] In some embodiments, the C, . occurs: more than
30 minutes after the administering; more than 1 hour after the
administering; or more than 2 hours after the administering.
[0602] Insomeembodiments,theC,  occurs: more than3
hours after the administering; more than 6 hours after the
administering; or more than 12 hours after the administering.
[0603] In some embodiments, the average peak to trough
ratio of the plasma concentration of the (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the individual
is: less than about 3:1; less than about 2:1; less than about
1.5:1; or less than about 1.1:1.

[0604] In some embodiments, the modified-release dosage
form comprises a salt selected from: (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride and
pharmaceutically acceptable solvates and hydrates thereof.
[0605] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride
salt hemihydrate, Form II1.

[0606] Insome embodiments, the modified-release dosage
form further comprises (hydroxypropyl)methyl cellulose.
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[0607] Insome embodiments, the modified-release dosage
form further comprises one or more ingredients selected
from: microcrystalline cellulose, mannitol, and magnesium
stearate.

[0608] Insome embodiments, the modified-release dosage
form further comprises a film coating.

[0609] Insome embodiments, the film coating comprises a
water-soluble film coating.

[0610] In some embodiments, the film coating comprises
ethyl cellulose.
[0611] Insomeembodiments, the film coating further com-

prises (hydroxypropyl)methyl cellulose.

[0612] In some embodiments, the ratio of the ethyl cellu-
lose to the (hydroxypropyl)methyl cellulose is: about 75:25;
about 80:20; or about 85:15.

[0613] Insome embodiments, the modified-release dosage
form comprises a core tablet and a film coating; wherein the
core tablet comprises: (R)-8-chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine hydrochloride salt hemihydrate,
Form III; mannitol; (hydroxypropyl)methyl cellulose; micro-
crystalline cellulose; and magnesium sterate; and the film
coating comprises a water-soluble film coating.

[0614] Insome embodiments, the modified-release dosage
form comprises a core tablet and a film coating, wherein the
weight to weight ratio of the core tablet to the coating is about
20:1; and wherein the core tablet comprises: about 7% (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride salt hemihydrate, Form III; about 22.5% man-
nitol; about 50% (hydroxypropyl)methyl cellulose; about
20% microcrystalline cellulose; and about 0.5% magnesium
sterate; and the film coating comprises a water-soluble film
coating.

[0615] Insome embodiments, the modified-release dosage
form comprises a core tablet and a film coating; wherein the
core tablet comprises: (R)-8-chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine hydrochloride salt hemihydrate,
Form III; mannitol; (hydroxypropyl)methyl cellulose; micro-
crystalline cellulose; and magnesium sterate; and the film
coating comprises: ethyl cellulose; and (hydroxypropyl)m-
ethyl cellulose.

[0616] Insome embodiments, the modified-release dosage
form comprises a core tablet and a film coating, wherein the
weight to weight ratio of the core tablet to the coating is about
20:1; and wherein the core tablet comprises: about 7% (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride salt hemihydrate, Form III; about 22.5% man-
nitol; about 50% (hydroxypropyl)methyl cellulose; about
20% microcrystalline cellulose; and about 0.5% magnesium
sterate; the film coating comprises: about 85% ethyl cellu-
lose; and about 15% (hydroxypropyl)methyl cellulose; or
about 75% ethyl cellulose; and about 25% (hydroxypropyl)
methyl cellulose.

[0617] Insome embodiments, the modified-release dosage
form has a T80% of: at least 3 h; at least 6 h; at least 9 h; or at
least 12 h.

[0618] Insome embodiments, the modified-release dosage
form comprises a salt selected from: a pharmaceutically
acceptable salt of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine and pharmaceutically acceptable solvates
and hydrates thereof, and wherein the salt has an aqueous
solubility of: less than about 200 mg/ml at about room tem-
perature; less than about 100 mg/ml at about room tempera-
ture; less than about 50 mg/mlL. at about room temperature;
less than about 25 mg/ml. at about room temperature; less
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than about 10 mg/ml at about room temperature; or less than
about 5 mg/mlL at about room temperature.

[0619] Insome embodiments, the modified-release dosage
form comprises a salt selected from: (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine hydroiodide salt; (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
maleate salt; (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-
3-benzazepine fumarate salt; and (R)-8-chloro-1-methyl-2.3,
4,5-tetrahydro-1H-3-benzazepine hemifumarate salt; (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
orotate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine di-acetamidobenzoate salt-cocrystal; (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
trans-cinnamate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine heminapadisilate salt; (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine(+)-mande-
late salt; and (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-
3-benzazepine hemipamoate salt; and pharmaceutically
acceptable solvates and hydrates thereof.

[0620] One aspect of the present invention pertains to
modified-release dosage forms comprising a therapeutically
effective dose of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine or a pharmaceutically acceptable salt, sol-
vate, or hydrate thereof.

[0621] One aspect of the present invention pertains to
modified-release dosage forms comprising a therapeutically
effective dose of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine or a pharmaceutically acceptable salt, sol-
vate, or hydrate thereof, for use in a method of weight man-
agement in an individual.

[0622] One aspect of the present invention pertains to
modified-release dosage forms comprising a therapeutically
effective amount of (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine or a pharmaceutically acceptable salt,
solvate, or hydrate thereof.

[0623] Insome embodiments, the modified-release dosage
form is a tablet.
[0624] Insome embodiments, the method comprises a plu-

rality of administrations of the modified-release dosage form,
with a frequency wherein the average interval between any
two sequential administrations is at least about 24 hours.
[0625] Insome embodiments, the method comprises a plu-
rality of administrations of the modified-release dosage form,
with a frequency wherein the average interval between any
two sequential administrations is about 24 hours.

[0626] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a C,,, of less than about 60
ng/mL.

[0627] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a C,,,, of less than about 40
ng/mL.

[0628] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a C,,,, of less than about 20
ng/mL.

[0629] In some embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a C,,, of less than about 10
ng/mL.

[0630] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to less than about
1107 mL~".
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[0631] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to less than about
5x107°mlL".

[0632] In some embodiments, the C,,, divided by the
therapeutically effective amount is equal to less than about
1x1079mL~".

[0633] In some embodiments, the C,, . divided by the
therapeutically effective amount is equal to less than about
5%x107" mL™L.

[0634] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of at least about 1x10~>
h-pg/mlL.

[0635] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,__ of at least about 1x107>
h-pg/mlL.

[0636] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of at least about 0.1
h-pg/mlL.

[0637] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,, of at least about 1
h-pg/mlL.

[0638] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,,,, of at least about 10
h-pg/mlL.

[0639] Insome embodiments, the plasma concentration of
the (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-1H-3-benza-
zepine in the individual has a AUC,__, of at least about 100

last

last

h-pg/mlL.

[0640] In any of the methods of the present invention, the
AUC,,, 1s an average over a plurality of treated individuals.
[0641] In some embodiments, the AUC,,,, divided by the

therapeutically effective amount is equal to at least about
110~ h/mL.

[0642] In some embodiments, the AUC,,,, divided by the
therapeutically effective amount is equal to at least about
1x107° /mL.

[0643] In some embodiments, the AUC,,, divided by the
therapeutically effective amount is equal to at least about
1x10~* h/mL.

[0644] In some embodiments, the AUC,,, divided by the
therapeutically effective amount is equal to at least about
1107 h/mL.

[0645] In some embodiments, the AUC,,, divided by the
therapeutically effective amount is equal to at least about
1x10~2h/mL.

[0646] In some embodiments, the AUC,,,, divided by the
C,.. 18 equal to at least about 5 h.

[0647] In some embodiments, the AUC,,,, divided by the
C,,. 1s equal to at least about 10 h.
[0648] In some embodiments, the AUC
C,,.x 1s equal to at least about 15 h.
[0649] In some embodiments, the AUC,,,, divided by the
C,,. 1s equal to at least about 25 h.

[0650] Insomeembodiments, the administering resultsin a
C,,..,, of at least about 5 ng/ml and a C,, . of less than about
60.

[0651] Insomeembodiments, the administering resultsin a
C,,;, of at least about 5 ng/ml.anda C,,,, of less than about 40
ng/mL.

divided by the

last



US 2013/0315994 Al

[0652] Insomeembodiments, the administering resultsina
C,,;, of atleast about 5 ng/ml and aC,,,, ofless than about 20
ng/mL.

[0653] Insomeembodiments, the administering resultsina
C,,;, of atleast about 5 ng/ml and aC,,,, ofless than about 10
ng/mL.

[0654] In some embodiments C,,,,
over a plurality of treated individuals.
[0655] In some embodiments, the average peak to trough
ratio of the plasma concentration of the (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the individual
is less than about 3:1.

[0656] In some embodiments, the average peak to trough
ratio of the plasma concentration of the (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the individual
is less than about 2:1.

[0657] In some embodiments, the average peak to trough
ratio of the plasma concentration of the (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the individual
is less than about 1.5:1.

[0658] In some embodiments, the average peak to trough
ratio of the plasma concentration of the (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the individual
is less than about 1.1:1.

[0659] In any of the methods of the present invention, the
peak to trough ratio of the plasma concentration of the (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine is
an average over a plurality of treated individuals.

[0660] Insomeembodiments,theC,,, occurs morethan30
minutes after the administering.

[0661] Insomeembodiments, the C,,,, occurs more than 1
hour after the administering.

[0662] Insomeembodiments, the C,,, occurs more than 2
hours after the administering.

[0663] In any of the methods of the present invention, the
C . is an average over a plurality of treated individuals.

[0664] In some embodiments, the plurality of administra-

tions is at least about 30.

[0665] In some embodiments, the plurality of administra-
tions is at least about 180.

[0666] In some embodiments, the plurality of administra-
tions is at least about 365.

[0667] In some embodiments, the plurality of administra-
tions is at least about 730.

[0668] In some embodiments, the method is more effica-
cious than an immediate-release method for weight manage-
ment; wherein the immediate-release method for weight
management comprises administering to an individual in
need thereof, at the frequency, the plurality of administrations
of an immediate-release dosage form comprising the thera-
peutically effective dose of (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine or a pharmaceutically accept-
able salt, solvate, or hydrate thereof.

[0669] In some embodiments, the method is more effica-
cious than an immediate-release method for weight manage-
ment; wherein the immediate-release method for weight
management comprises administering to an individual in
need thereof, an immediate-release dosage form comprising
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine or a pharmaceutically acceptable salt, solvate, or
hydrate thereof; and wherein the AUC,, of (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine in the immedi-

and C,, . are averages
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ate-release method is equal to or greater than the AUC,,, of
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine in the method.

[0670] In some embodiments, the weight management
comprises weight loss.

[0671] Insome embodiments, the weight management fur-
ther comprises maintenance of weight loss.

[0672] Insome embodiments, the weight management fur-
ther comprises decreasing food consumption

[0673] Insome embodiments, the weight management fur-
ther comprises increasing meal-related satiety.

[0674] Insome embodiments, the weight management fur-
ther comprises reducing pre-meal hunger.

[0675] Insome embodiments, the weight management fur-
ther comprises reducing intra-meal food intake.

[0676] Insome embodiments, the weight management fur-
ther comprises a reduced-calorie diet.

[0677] Insome embodiments, the weight management fur-
ther comprises a program of regular exercise.

[0678] Insome embodiments, the weight management fur-
ther comprises both a reduced-calorie diet and a program of
regular exercise.

[0679] In some embodiments, the individual in need of
weight management is an obese patient with an initial body
mass index =30 kg/m>.

[0680] In some embodiments, the individual in need of
weight management is an overweight patient with an initial
body mass index =27 kg/m” in the presence of at least one
weight related comorbid condition.

[0681] Insomeembodiments, the weightrelated co-morbid
condition is selected from: hypertension, dyslipidemia, car-
diovascular disease, glucose intolerance, and sleep apnea.
[0682] In some embodiments, the individual in need of
weight management has an initial body mass index =30
kg/m>.

[0683] In some embodiments, the individual in need of
weight management has an initial body mass index =27
kg/m>.

[0684] In some embodiments, the individual in need of
weight management has an initial body mass index =27 kg/m?
in the presence of at least one weight related comorbid con-
dition.

[0685] In some embodiments, the individual in need of
weight management has an initial body mass index =27 kg/m?
in the presence of at least one weight related comorbid con-
dition selected from: hypertension, dyslipidemia, cardiovas-
cular disease, glucose intolerance, and sleep apnea.

[0686] In some embodiments, the individual in need of
weight management has an initial body mass index =25
kg/m>.

[0687] In some embodiments, the individual in need of
weight management has an initial body mass index =25 kg/m?
in the presence of at least one weight related comorbid con-
dition.

[0688] In some embodiments, the individual in need of
weight management has an initial body mass index =25 kg/m?
in the presence of at least one weight related comorbid con-
dition selected from: hypertension, dyslipidemia, cardiovas-
cular disease, glucose intolerance, and sleep apnea.

[0689] Insome embodiments, the method for weight man-
agement further comprises administering phentermine to the
individual.

[0690] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
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use in a method of treatment of a disorder related to 5-HT,
receptor activity in an individual.

[0691] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method of treatment of obesity in an individual.
[0692] Insome embodiments, the method for the treatment
of obesity further comprises the administration or prescrip-
tion of phentermine.

[0693] Insome embodiments, the method for the treatment
of obesity further comprises gastric electrical stimulation.
[0694] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method for inducing weight loss, BMI loss, waist
circumference loss or body fat percentage loss in an indi-
vidual.

[0695] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method for inducing weight loss, BMI loss, waist
circumference loss or body fat percentage loss in an indi-
vidual in preparation of the individual for bariatric surgery.
[0696] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method for maintaining weight loss, BMI loss, waist
circumference loss or body fat percentage loss in an indi-
vidual.

[0697] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method for maintaining weight loss, BMI loss, waist
circumference loss or body fat percentage loss in an indi-
vidual following bariatric surgery.

[0698] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method for inducing satiety in an individual.

[0699] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method for decreasing food intake in an individual.
[0700] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method for decreasing hunger in an individual.
[0701] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method for decreasing food cravings in an individual.
[0702] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method for increasing intermeal interval in an indi-
vidual.

[0703] One aspect of the present invention pertains to
modified-release dosage forms of the present invention, for
use in a method for the treatment of a disorder selected from:
schizophrenia, anxiety, depression, psychoses, and alcohol
addiction in an individual.

[0704] In some embodiments, the disorder is schizophre-
nia.

[0705] In some embodiments, the disorder is anxiety.
[0706] In some embodiments, the disorder is depression.
[0707] In some embodiments, the disorder is psychoses.
[0708] Insomeembodiments, the disorderis alcohol addic-
tion.

[0709] Insome embodiments, the modified-release dosage

form comprises (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride or a pharmaceutically
acceptable solvate or hydrate thereof.
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[0710] Insome embodiments, the modified-release dosage
form comprises (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride salt hemihydrate.

[0711] Insome embodiments, the modified-release dosage
form comprises (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride salt hemihydrate, Form III.
[0712] Insome embodiments, the modified-release dosage
form further comprises an excipient selected from: (hydrox-
ypropyl)methyl cellulose, Kollidon® SR, sodium carboxym-
ethyl cellulose, Carbopol®, wax, and xanthan gum.

[0713] Insome embodiments, the modified-release dosage
form further comprises (hydroxypropyl)methyl cellulose.
[0714] In some embodiments, the (hydroxypropyl)methyl
cellulose comprises Methocel® K4M.

[0715] Insome embodiments, the modified-release dosage
form further comprises one or more ingredients selected
from: microcrystalline cellulose, mannitol, and magnesium
stearate.

[0716] Insome embodiments, the modified-release dosage
form further comprises a film coating.

[0717] In some embodiments, the film coating comprises
Opadry® 1I Blue.

[0718] In some embodiments, the film coating comprises
ethyl cellulose, Kollicoat® SR30D, Eudragit®, or cellulose
acetate.

[0719] In some embodiments, the film coating comprises
ethyl cellulose.

[0720] Insomeembodiments, the ethyl cellulose comprises
Surelease®.

[0721] Insomeembodiments, the film coating further com-
prises (hydroxypropyl)methyl cellulose.

[0722] In some embodiments, the (hydroxypropyl)methyl
cellulose comprises Opadry®.

[0723] In some embodiments, the ratio of the ethyl cellu-
lose to the (hydroxypropyl)methyl cellulose is about 75:25.
[0724] In some embodiments, the ratio of the ethyl cellu-
lose to the (hydroxypropyl)methyl cellulose is about 80:20.
[0725] In some embodiments, the ratio of the ethyl cellu-
lose to the (hydroxypropyl)methyl cellulose is about 85:15.
[0726] Insome embodiments, the modified-release dosage
form comprises a core tablet and a coating; wherein the core
tablet comprises: (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride salt hemihydrate, Form I1I;
mannitol; (hydroxypropyl)methyl cellulose; microcrystalline
cellulose; and magnesium sterate; and the coating comprises
Opadry® 1I Blue.

[0727] Insome embodiments, the modified-release dosage
form comprises a core tablet and a coating, wherein the
weight to weight ratio of the core tablet to the coating is about
20:1; and wherein the core tablet comprises: about 7% (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride salt hemihydrate, Form III; about 22.5% man-
nitol; about 50% (hydroxypropyl)methyl cellulose; about
20% microcrystalline cellulose; and about 0.5% magnesium
sterate; and the coating comprises Opadry® 1I Blue.

[0728] Insome embodiments, the modified-release dosage
form comprises a core tablet and a coating; wherein the core
tablet comprises: (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride salt hemihydrate, Form I1I;
mannitol; (hydroxypropyl)methyl cellulose; microcrystalline
cellulose; and magnesium sterate; and the coating comprises:
ethyl cellulose; and (hydroxypropyl)methyl cellulose.
[0729] Insome embodiments, the modified-release dosage
form comprises a core tablet and a coating, wherein the



US 2013/0315994 Al

weight to weight ratio of the core tablet to the coating is about
20:1; and wherein the core tablet comprises: about 7% (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride salt hemihydrate, Form I1I; about 22.5% man-
nitol; about 50% (hydroxypropyl)methyl cellulose; about
20% microcrystalline cellulose; and about 0.5% magnesium
sterate; and the coating comprises: about 85% ethyl cellulose;
and about 15% (hydroxypropyl)methyl cellulose.

[0730] Insome embodiments, the modified-release dosage
form comprises a core tablet and a coating, wherein the
weight to weight ratio of the core tablet to the coating is about
20:1; and wherein the core tablet comprises: about 7% (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride salt hemihydrate, Form I1I; about 22.5% man-
nitol; about 50% (hydroxypropyl)methyl cellulose; about
20% microcrystalline cellulose; and about 0.5% magnesium
sterate; and the coating comprises: about 75% ethyl cellulose;
and about 25% (hydroxypropyl)methyl cellulose.

[0731] Insome embodiments, the modified-release dosage
form has a T80% of at least 3 h.

[0732] Insome embodiments, the modified-release dosage
form has a T80% of at least 6 h.

[0733] Insome embodiments, the modified-release dosage
form has a T80% of at least 9 h.

[0734] In some embodiments, the modified-release dosage
form has a T80% of at least 12 h.

[0735] Insome embodiments, the modified-release dosage
form comprises a salt selected from: a pharmaceutically
acceptable salt of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine and pharmaceutically acceptable solvates
and hydrates thereof, and wherein the salt has an aqueous
solubility of less than about 200 mg/mL at about room tem-
perature.

[0736] Insome embodiments, the salt has an aqueous solu-
bility of less than about 100 mg/mL at about room tempera-
ture.

[0737] Insome embodiments, the salt has an aqueous solu-
bility ofless than about 50 mg/mlL. at about room temperature.
[0738] Insome embodiments, the salt has an aqueous solu-
bility ofless than about 25 mg/ml. at about room temperature.
[0739] Insome embodiments, the salt has an aqueous solu-
bility ofless than about 10 mg/ml. at about room temperature.
[0740] Insome embodiments, the salt has an aqueous solu-
bility of less than about 5 mg/mlL. at about room temperature.
[0741] In some embodiments, the salt is selected from:
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hydroiodide salt, (R)-8-chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine maleate salt, (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine fumarate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hemifumarate salt; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine orotate salt; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine orotate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine di-4-acetamidobenzoate salt; (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine trans-cinnamate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine heminapadisilate salt; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine(x)-mandelate  salt; (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hemipamoate salt and pharmaceutically acceptable hydrates
and solvates thereof.

[0742] In some embodiments, the salt is selected from:
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
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zepine hydroiodide salt, (R)-8-chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine maleate salt, (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine fumarate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hemifumarate salt; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine orotate salt; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine trans-
cinnamate salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine heminapadisilate salt; and
pharmaceutically acceptable hydrates and solvates thereof.
[0743] In some embodiments, the salt is selected from:
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hydroiodide salt, (R)-8-chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine maleate salt, (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine fumarate salt;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hemifumarate salt; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine orotate salt; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine orotate salt
hydrate;  (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine di-4-acetamidobenzoate salt-cocrystal methyl
ethyl ketone solvate; (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine trans-cinnamate salt; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine heminapadisi-
late salt; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine heminapadisilate salt solvate 1; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
heminapadisilate salt solvate 2; (R)-8-chloro-1-methyl-2,3 .4,
S-tetrahydro-1H-3-benzazepine(z)-mandelate salt hydrate;
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hemipamoate salt hydrate.

[0744] In some embodiments, the salt is selected from:
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine orotate salt hydrate; (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine di-4-acetamidobenzoate salt-
cocrystal methyl ethyl ketone solvate; (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
heminapadisilate salt solvate 1; (R)-8-chloro-1-methyl-2,3 .4,
S-tetrahydro-1H-3-benzazepine heminapadisilate salt sol-
vate 2; (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-ben-
zazepine(x)-mandelate salt hydrate; (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine hemipamoate salt
hydrate.

[0745] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine  hydroiodide
salt.

[0746] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine maleate salt.
[0747] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine fumarate salt.
[0748] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hemifumarate
salt.

[0749] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine orotate salt
hydrate.

[0750] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine orotate salt.
[0751] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine orotate salt
hydrate.

[0752] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine di-4-acetami-
dobenzoate salt-cocrystal methyl ethyl ketone solvate.
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[0753] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine trans-cin-
namate salt.

[0754] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine heminapadisi-
late salt.

[0755] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine heminapadisi-
late salt solvate 1.

[0756] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine heminapadisi-
late salt solvate 2.

[0757] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine(+)-mandelate
salt hydrate.

[0758] In some embodiments, the salt is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hemipamoate
salt hydrate.

[0759] In some embodiments, the modified-release dosage
form further comprises one or more pharmaceutically accept-
able excipients.

[0760] Insome embodiments, the modified-release dosage
form is for oral administration to an individual.

[0761] Insome embodiments, the modified-release dosage
form is selected from the group consisting of: tablets, cap-
sules, pills, cachets, and lozenges.

[0762] Insome embodiments, the modified-release dosage
form is a tablet.
[0763] Insome embodiments, the modified-release dosage

form is for administration in combination with phentermine.
[0764] Oneaspect of the present invention pertains to meth-
ods of manufacturing a modified-release dosage form com-
prising: providing a compound selected from: (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine, and
pharmaceutically acceptable salts, solvates, and hydrates
thereof; and formulating the compound into a modified-re-
lease dosage form.

[0765] In some embodiments, the method of manufactur-
ing a modified-release dosage form of the present invention
comprises, for example, one or more of the following: dis-
persing a compound selected from: (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine, and pharmaceutically
acceptable solvates and hydrates thereof, in a rate-controlling
polymer matrix; coating a tablet comprising a compound
selected from: (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine, and pharmaceutically acceptable solvates
and hydrates thereof, with a functional coating; alternating
layers comprising a compound selected from: (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine, and phar-
maceutically acceptable solvates and hydrates thereof, with
layers of functional coating; loading a bead with a compound
selected from: (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine, and pharmaceutically acceptable solvates
and hydrates thereof; binding a compound selected from:
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine, and pharmaceutically acceptable solvates and
hydrates thereof, to a water-insoluble polymer resin; and
surrounding a reservoir comprising a compound selected
from: (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-ben-
zazepine, and pharmaceutically acceptable solvates and
hydrates thereof, with a rate-controlling membrane.

[0766] Any of the modified-release dosage forms of the
present invention can be further limited by any of the specific
formulation characteristics anywhere in this application.
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Modified-Release Mechanisms

[0767] Drug release from a swellable hydrophilic matrix is
a complex phenomenon involving a number of physical pro-
cesses, such as water or biological fluid penetration into the
matrix, polymer chain relaxation and disentanglement,
matrix geometry variation, and polymer gel dissolution/ero-
sion (Hopfenberg H B, Hsu K C Swelling-controlled, con-
stant rate delivery systems Polym. Eng. Sci. 1978; 18 (15):
1186-1191; Lee P I Diffusional release of a solute from a
polymeric matrix—approximate analytical solutions J. Mem-
brane Sci. 1980; 7 (3):255-275; Lee P 1, Peppas N A Predic-
tion of polymer dissolution in swellable controlled-release
systems J. Control. Release. 1987; 6 (1):207-215; Harland R
S, Gazzaniga A, Sangalli M E, Colombo P, Peppas N A
Drug/polymer matrix swelling and dissolution Pharm. Res.
1988; 5 (8):488-494). Upon exposure to an aqueous solution
or gastrointestinal fluids, the surface of a tablet is wetted and
the polymer hydrates form a gel layer around the matrix due
to swelling. This gel layer slows down water ingress into the
tablet. Simultaneously, the drug inside the gel layer dissolves
and diffuses out. In case of a highly soluble drug, this usually
leads to an initial burst release due to the presence of drug on
the surface of the matrix tablet. The gel layer grows with time
as water permeates continuously into the core of the matrix,
thereby increasing the thickness of the gel layer and providing
a diffusion barrier to drug release. When the periphery of the
gel layer becomes fully hydrated, the polymer chains become
completely relaxed and can no longer maintain the integrity
of the gel layer, which leads to disentanglement and erosion
of the surface of the matrix. It is well established that con-
centration gradient-driven diffusion and polymer relaxation
are the most important rate-limiting steps in regulating drug
release, although the presence of drugs and additional excipi-
ents may enhance or suppress the swelling osmotic pressure
at the swelling front and thus modify the mechanical integrity
of polymer gel depending on the solubility of the additives.
Essentially, diffusion and polymer relaxation compete in con-
trolling drug release, leading to the usually observed non-
Fickian release kinetics.

[0768] Over the past few decades, great efforts have been
made in attempts to generalize the swelling and dissolution of
polymers in general, and to quantify the drug-release process
from the swellable hydrophilic matrices in particular (Fan L.
T, Singh S K Controlled release, a quantitative treatment
New York, N.Y.: Springer-Verlag, 1989; Siepmann J, Peppas
N A Modeling of drug release from delivery systems based on
hydroxypropyl methylcellulose (HPMC) Adv. Drug Deliv.
Rev. 2001; 48 (2-3):139-157; Costa P, Lobo I M S Modeling
and comparison of dissolution profiles Eur. J. Pharm. Sci.
2001; 13 (2):123-133). Because of the synchronous occur-
rence of numerous phenomena during dissolution of a
swellable hydrophilic matrix, the developed mathematical
models are rather sophisticated, and in most cases have to be
solved by numerical algorithms or finite element methods,
which limits the routine application of those models (Paul D
R, McSpadden S K Diffusional release of a solute from a
polymeric matrix J. Membrane Sci. 1976; 1:33-48; TuY O 4
multi-phase Stefan problem describing the swelling and the
dissolution of glassy polymer Quar. Appl. Math. 1977;
XXXV:269-285; Siepmann J, Streubel A, Peppas N A Under-
standing and predicting drug delivery from hydrophilic
matrix tablets using the “sequential layer” model Pharm.
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Res. 2002; 19 (3):306-314). Equation 1 is one of the most
widely used equations in modeling drug release from a
swellable hydrophilic matrix:

ﬂ ke Equation 1

S
8

wherein M, is the amount of drug released at time t, M, is the
total drug loading, and M,/M,, is the fraction of drug released
attime t (Korsmeyer R W, Gurny R, Doelker E, Buri P, Peppas
N A Mechanisms of solute release from porous hydrophilic
polymers. Int. J. Pharm. 1983; 15 (1):25-35; Ritger P L,
Peppas N A 4 simple equation for description of solute
release L Fickian and non-fickian release from non-swellable
devices in the form of slabs, spheres, cylinders or discs I.
Control. Release. 1987; 5 (1):23-36). In Equation 1, k is a
constant incorporating the structural and geometric charac-
teristic of a matrix system, and n is an exponent that charac-
terizes the release mechanism. Generally, this equation is
only applicable for M,/M_.<80%. In the case of cylindrical
matrix tablets, the drug-release mechanism is Fickian diffu-
sion ifn=0.45. 1f 0.45<n<0.89, the mechanism is non-Fickian
or anomalous diffusion. If n=0.89, release is indicative of
Case-II transport or commonly referred to as zero-order
release. If n>1, release is considered to be super Case-II
transport.

Crystalline Forms

[0769] Polymorphism isthe ability of a substance to exist as
two or more crystalline phases that have different arrange-
ments and/or conformations of the molecules in the crystal
lattice.

[0770] Polymorphs show the same properties in the liquid
or gaseous state but they may behave differently in the solid
state.

[0771] Besides single-component polymorphs, drugs can
also exist as salts and other multicomponent crystalline
phases. For example, solvates and hydrates may contain an
active pharmaceutical ingredient (API) host and either sol-
vent or water molecules, respectively, as guests. Analogously,
when the guest compound is a solid at room temperature, the
resulting form is often called a cocrystal. Salts, solvates,
hydrates, and cocrystals may show polymorphism as well.
Crystalline phases that share the same API host, but differ
with respect to their guests, may be referred to as pseudopoly-
morphs of one another.

[0772] Solvates contain molecules of the solvent of crys-
tallization in a definite crystal lattice. Solvates, in which the
solvent of crystallization is water, are termed hydrates.
Because water is a constituent of the atmosphere, hydrates of
drugs may be formed rather easily. Recently, polymorph
screens of 245 compounds revealed that about 90% of them
exhibited multiple solid forms. Overall, approximately half
the compounds were polymorphic, often having one to three
forms. About one-third of the compounds formed hydrates,
and about one-third formed solvates. Data from cocrystal
screens of 64 compounds showed that 60% formed cocrystals
other than hydrates or solvates. (G. P. Stahly, Crystal Growth
& Design (2007), 7(6), 1007-1026.)

[0773] The present invention is directed, inter alia, to crys-
talline forms of salts of (R)-8-chloro-1-methyl-2,3.4,5-tet-
rahydro-1H-3-benzazepine and hydrates and solvates
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thereof. The crystalline forms of the present invention can be
identified by unique solid state signatures with respect to, for
example, differential scanning calorimetry (DSC), X-ray
powder diffraction (PXRD), and other solid state methods.
Further characterization with respect to water or solvent con-
tent of the crystalline forms of the present invention can be
gauged by any of the following methods for example, ther-
mogravimetric analysis (TGA), DSC and the like. For DSC, it
is known that the temperatures observed will depend upon
sample purity, the rate of temperature change, as well as
sample preparation technique and the particular instrument
employed. Thus, the values reported herein relating to DSC
thermograms can vary by about +6° C. The values reported
herein relating to DSC thermograms can also vary by about
+20 joules per gram. For PXRD, the relative intensities of the
peaks can vary, depending upon the sample preparation tech-
nique, the sample mounting procedure and the particular
instrument employed. Moreover, instrument variation and
other factors can often affect the 20 values. Therefore, the
peak assignments of diffraction patterns can vary by about
+0.2° 20. The relative intensities of the reported peaks can
also vary. For TGA, the features reported herein can vary by
about £5° C. The TGA features reported herein can also vary
by about 2% weight change due to, for example, sample
variation. Further characterization with respect to hygroscop-
icity of the crystalline form can be gauged by, for example,
dynamic moisture sorption (DMS). The DMS features
reported herein can vary by about 5% relative humidity. The
DMS features reported herein can also vary by about 5%
weight change. The deliquescence relative humidity (DRH)
measurements by water activity meter are sensitive to sample
quality and quantity. The DRH measurements reported herein
can vary by about £5% RH.

Compound 1 Hydrochloride Salt Hemihydrate

[0774] The physical properties of Form III of Compound 1
hydrochloride salt hemihydrate are summarized in Table 1
below.

TABLE 1

Compound 1 Hydrochloride Salt Hemihydrate, Form IIT

PXRD FIG. 1: Peaks at 13.7°, 14.9°,15.4°,15.8°,16.7°,18.9 °20
DSC FIG. 2: 95° C. (dehydration); 200° C. (melt)

TGA FIG. 3: 3.7% water loss

DMS FIG. 4: non-hygroscopic

[0775] Compound 1 hydrochloride salt hemihydrate, Form

II1 displays a dehydration feature calculated as a 3.7% weight
loss which is consistent with the theoretical weight loss of
3.7% for a hemihydrate. Analysis by DSC further confirms
the TGA results, where Compound 1 hydrochloride salt
hemihydrate, Form 111 shows a dehydration event at about 95°
C. and a melting/decomposition endotherm at about 200-
201° C.

[0776] DMS data shows that Compound 1 hydrochloride
salt hemihydrate, Form III is substantially non-hygroscopic,
adsorbing less than 0.5 wt % water out to and including the
90% RH hold at 25° C. and the XRPD pattern showed no
change in crystalline form after the DMS cycle.

[0777] Certain X-ray powder diffraction peaks for Com-

pound 1 hydrochloride salt hemihydrate, Form III are shown
in Table 2 below.
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TABLE 2 TABLE 4-continued
Pos. (°20) Pos. (°20) Pos. (°20) Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
10.2 26.0 24.7 23.73 100.00 36.65 7.39
12.7 26.5 29.0 25.60 4.89 37.17 23.25
13.7 26.9 30.0 25.90 8.24 38.30 2.88
14.9 27.6 303 26.40 26.59 38.85 11.23
15.4 28.2 30.8 26.70 89.53 39.66 19.10
15.8 205 31.1 28.13 19.48
16.7 214 32.0
18.5 22.8 323
18.9 232 327 [0783] One aspect of the present invention is directed to a
19.2 235 333 . - .
01 10 pog crystalline form of Compound 1 hydroiodide salt having an
253 240 35.8 X-ray powder diffraction pattern comprising a peak, in terms
25.7 of'26, at about 23.73°. In some embodiments, the crystalline

[0778] Form III of Compound 1 hydrochloride salt hemi-
hydrate can be prepared as described in Example 4.

Compound 1 Hydroiodide Salt

[0779] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine hydroiodide salt (Compound 1
hydroiodide salt). In some embodiments, the crystalline form
of  (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hydroiodide salt is Form I (Compound 1 hydroiodide
salt, Form I). The physical properties of Form I of Compound
1 hydroiodide salt are summarized in Table 3 below.

TABLE 3

Compound 1 Hydroiodide Salt, Form I

PXRD FIG. 5: Peaks of =30% relative intensity at 13.32, 15.35,
17.19, 18.46, 19.62, 23.07, 23.73, 26.70, 28.91, 29.37, 29.70,
and 29.87 °20
TGA FIG. 6: anhydrous with significant weight loss after melting
DSC FIG. 6: extrapolated onset temperature about 121° C.;
enthalpy of fusion 88 J/g
DMS FIG. 7: non-hygroscopic
[0780] The TGA showed Compound 1 hydroiodide salt to

be anhydrous, which was confirmed by Karl Fischer analysis.
Melting onset by DSC was 121° C.; melting was accompa-
nied by the beginning of large weight loss (>30%) out to
about 200° C.

[0781] DMS analysis showed that the title salt was non-
hygroscopic. Based on water activity measurement of a satu-
rated aqueous solution with excess solid, the DRH was 99%
RH at 25° C.

[0782] Certain X-ray powder diffraction peaks for Form I
of Compound 1 hydroiodide salt are shown in Table 4 below.
TABLE 4
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)

7.69 5.14 28.67 15.75
13.32 49.45 2891 89.32
14.88 21.72 29.37 35.62
15.35 30.89 29.70 31.97
17.19 9291 29.87 36.93
18.05 24.11 30.93 16.46
18.46 94.03 32.11 7.39
19.62 94.85 32.60 11.00
19.96 17.75 34.65 23.37
21.42 12.98 35.92 11.58
23.07 62.26 36.43 7.12

form has an X-ray powder diffraction pattern comprising a
peak, in terms of 20, at about 19.62°. In some embodiments,
the crystalline form has an X-ray powder diffraction pattern
comprising peaks, in terms of 20, at about 23.73° and about
19.62°. In some embodiments, the crystalline form has an
X-ray powder diffraction pattern comprising peaks, in terms
of 20, at about 23.73° and about 18.46°. In some embodi-
ments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 20, at about 23.736,
about 19.62° and about 18.46°. In some embodiments, the
crystalline form has an X-ray powder diffraction pattern com-
prising peaks, in terms of 20, at about 23.73°, about 19.62°,
about 18.46°, about 17.19°, about 26.70°, about 28.91°, and
about 23.07°. In some embodiments, the crystalline form has
an X-ray powder diffraction pattern comprising peaks, in
terms of 20, at about 23.73°, about 19.62°, about 18.46°,
about 17.19°, about 26.70°, about 28.910, about 23.07°,
about 13.32°, about 29.87°, and about 29.37°. One aspect of
the present invention is directed to a crystalline form of Com-
pound 1 hydroiodide salt having an X-ray powder diffraction
pattern comprising one or more peaks listed in Table 4. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern substantially as shown in FIG. 5, wherein
by “substantially” is meant that the reported peaks can vary
by about £0.2° 26, and also that the relative intensities of the
reported peaks can vary.

[0784] Insomeembodiments, the crystalline form of Com-
pound 1 hydroiodide salt has a differential scanning calorim-
etry thermogram comprising an endotherm with an extrapo-
lated onset temperature between about 105° C. and about
135° C. In some embodiments, the crystalline form of Com-
pound 1 hydroiodide salt has a differential scanning calorim-
etry thermogram comprising an endotherm with an extrapo-
lated onset temperature at about 121° C. In some
embodiments, the crystalline form of Compound 1 hydroio-
dide salt has a differential scanning calorimetry thermogram
comprising an endotherm with an associated heat flow of
about 88 joules per gram. In some embodiments, the crystal-
line form of Compound 1 hydroiodide salt has a thermogravi-
metric analysis profile substantially as shown in FIG. 6,
wherein by “substantially” is meant that the reported TGA
features can vary by about £5° C. and by about 2% weight
change.

[0785] Insomeembodiments, the crystalline form of Com-
pound 1 hydroiodide salt has a differential scanning calorim-
etry thermogram substantially as shown in FIG. 6, wherein by
“substantially” is meant that the reported DSC features can
vary by about +6° C. and by about +20 joules per gram.

[0786] Insomeembodiments, the crystalline form of Com-
pound 1 hydroiodide salt has a dynamic moisture sorption
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profile substantially as shown in FIG. 7, wherein by “substan-
tially” is meant that the reported DMS features can vary by
about +5% relative humidity and by about +5% weight
change.

[0787] Form I of Compound 1 hydroiodide salt can be
prepared by any of the suitable procedures known in the art
for preparing crystalline polymorphs. In some embodiments
Form I of Compound 1 hydroiodide salt can be prepared as
described in Example 3.1. In some embodiments, Form I of
Compound 1 hydroiodide salt can be prepared by slurrying
crystalline Compound 1 hydroiodide salt containing one or
more crystalline forms other than Form 1. In some embodi-
ments, the crystalline form of Compound 1 hydroiodide salt
can be prepared by recrystallizing crystalline Compound 1
hydroiodide salt containing one or more crystalline forms
other than Form I.

Compound 1 Maleate Salt

[0788] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine maleate salt (Compound 1 maleate
salt). In some embodiments, the crystalline form of (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
maleate saltis Form I (Compound 1 maleate salt, Form I). The
physical properties of Form I of Compound 1 maleate salt are
summarized in Table 5 below.

TABLE §

Compound 1 Maleate Salt, Form I

PXRD FIG. 8: Peaks of =6% relative intensity at 11.93, 15.07,
16.23, 17.95, 19.32, 22.04, 23.88, 24.46, 26.31, 26.58,
27.07, and 28.29 °26

TGA FIG. 9: <0.2% weight loss up to about 150° C.

DSC FIG. 9: extrapolated onset temperature about 166° C.;
enthalpy of fusion 81 J/g

DMS FIG. 10: 0.15% weight gain at 90% RH

[0789] Form I of Compound 1 maleate salt had a melting

onset temperature about 166° C. The TGA was consistent
with an anhydrous salt. It was not hygroscopic, picking up
just 0.15% weight out to and including the 90% RH hold at
25°C.

[0790] Certain X-ray powder diffraction peaks for Form I
of Compound 1 maleate salt are shown in Table 6 below.
TABLE 6
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)

6.27 111 26.31 27.36

9.75 0.37 26.58 9.01
11.93 100.00 27.07 6.57
13.10 5.17 27.61 3.09
14.08 0.80 28.29 6.17
15.07 11.71 29.06 1.62
15.87 3.43 30.00 2.08
16.23 10.63 30.40 1.34
17.56 5.14 30.93 1.95
17.95 7.04 31.40 1.55
18.23 2.16 31.90 547
18.70 4.99 32.60 1.53
19.32 13.61 33.03 2.00
20.08 1.21 33.63 1.35
20.68 5.64 34.32 0.98
21.16 3.12 35.02 0.94
22.04 7.58 36.22 3.42
22.66 5.78 36.42 2.93
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TABLE 6-continued

Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
22.86 4.49 36.84 4.04
23.88 49.41 37.43 1.23
24.46 23.70 37.90 2.36
25.14 3.79 38.31 2.07
25.69 4.62 38.88 0.70
[0791] One aspect of the present invention is directed to a

crystalline form of Compound 1 maleate salt having an X-ray
powder diffraction pattern comprising a peak, in terms of 26,
at about 11.93°. In some embodiments, the crystalline form
has an X-ray powder diffraction pattern comprising a peak, in
terms of 20, at about 23.88°. In some embodiments, the
crystalline form has an X-ray powder diffraction pattern com-
prising peaks, in terms of 26, at about 11.93° and about
23.88°. In some embodiments, the crystalline form has an
X-ray powder diffraction pattern comprising peaks, in terms
of 26, at about 11.93° and about 26.31°. In some embodi-
ments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 11.93°,
about 23.88°, and about 26.31°. In some embodiments, the
crystalline form has an X-ray powder diffraction pattern com-
prising peaks, in terms of 20, at about 11.93°, about 23.88°,
about 26.31°, about 24.46°, about 19.32°, about 15.07°, and
about 16.23°. In some embodiments, the crystalline form has
an X-ray powder diffraction pattern comprising peaks, in
terms of 20, at about 11.93°, about 23.88°, about 26.31°,
about 24.46°, about 19.32°, about 15.07°, about 16.23°, about
26.58°, about 22.04°, and about 17.95°. One aspect of the
present invention is directed to a crystalline form of Com-
pound 1 maleate salt having an X-ray powder diffraction
pattern comprising one or more peaks listed in Table 6. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern substantially as shown in FIG. 8, wherein
by “substantially” is meant that the reported peaks can vary
by about £0.2° 26, and also that the relative intensities of the
reported peaks can vary.

[0792] Insomeembodiments, the crystalline form of Com-
pound 1 maleate salt has a differential scanning calorimetry
thermogram comprising an endotherm with an extrapolated
onset temperature between about 150° C. and about 180° C.
In some embodiments, the crystalline form of Compound 1
maleate salt has a differential scanning calorimetry thermo-
gram comprising an endotherm with an extrapolated onset
temperature at about 166° C. In some embodiments, the crys-
talline form of Compound 1 maleate salt has a differential
scanning calorimetry thermogram comprising an endotherm
with an associated heat flow of about 81 joules per gram. In
some embodiments, the crystalline form of Compound 1
maleate salt has a thermogravimetric analysis profile substan-
tially as shown in FIG. 9, wherein by “substantially” is meant
that the reported TGA features can vary by about +5° C. and
by about +2% weight change.

[0793] Insomeembodiments, the crystalline form of Com-
pound 1 maleate salt has a differential scanning calorimetry
thermogram substantially as shown in FIG. 9, wherein by
“substantially” is meant that the reported DSC features can
vary by about +6° C. and by about +20 joules per gram.

[0794] Insomeembodiments, the crystalline form of Com-
pound 1 maleate salt has a dynamic moisture sorption profile
substantially as shown in FIG. 10, wherein by “substantially”
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is meant that the reported DMS features can vary by about
+5% relative humidity and by about +5% weight change.
[0795] FormIof Compound 1 maleate salt can be prepared
by any of the suitable procedures known in the art for prepar-
ing crystalline polymorphs. In some embodiments Form I of
Compound 1 maleate salt can be prepared as described in
Example 3.2. In some embodiments, Form I of Compound 1
maleate salt can be prepared by slurrying crystalline Com-
pound 1 maleate salt containing one or more crystalline forms
other than Form I. In some embodiments, the crystalline form
of Compound 1 maleate salt can be prepared by recrystalliz-
ing crystalline Compound 1 maleate salt containing one or
more crystalline forms other than Form 1.

Compound 1 Fumarate Salt

[0796] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine fumarate salt (Compound 1 fumarate
salt). In some embodiments, the crystalline form of (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
fumarate salt is Form I (Compound 1 fumarate salt, Form I).
The physical properties of Form I of Compound 1 fumarate
salt are summarized in Table 7 below.

TABLE 7

Compound 1 Fumarate Salt, Form I

PXRD FIG. 11: Peaks of =10% relative intensity at 11.59, 13.08,

17.11, 17.99, 18.36, 19.82, 23.21, 23.67, 25.40, 25.50,

25.89, 26.98, 27.36, and 28.78 °20

TGA FIG. 12: No significant weight loss up to about 150° C.;
16.85% weight between about 147° C. and about 210° C.,

prior to the melt onset

DSC FIG. 12: extrapolated onset temperature about 219° C.
DMS FIG. 13: non-hygroscopic up to 90% RH
[0797] Compound 1 fumarate salt, Form I showed a very

high melting onset of 218-219° C. depending on the sample
analyzed. TGA showed the salt to be anhydrous, with signifi-
cant weight loss prior to the melting onset, likely due to
vaporization of the salt of components thereof. Compound 1
fumarate salt, Form I was non-hygroscopic by DMS analysis
out to and including the 90% RH hold at 25° C. and the DRH
by water activity meter was 99% RH at 25° C.

[0798] Certain X-ray powder diffraction peaks for Form I
of Compound 1 fumarate salt are shown in Table 8 below.
TABLE 8
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)

5.21 1.52 26.50 8.01

6.54 8.43 26.98 18.69
11.59 12.41 27.36 16.46
13.08 100.00 27.86 6.57
14.83 6.90 28.36 433
15.82 2.85 28.78 10.03
16.10 1.59 29.03 6.71
17.11 16.74 29.56 2.87
17.99 37.47 29.91 1.62
18.36 17.64 30.49 1.74
19.34 2.94 31.14 2.15
19.82 21.63 31.61 2.14
20.49 9.18 31.86 1.78
20.89 9.65 33.06 5.03
21.18 9.82 34.06 2.59
21.50 7.76 34.50 2.02
22.28 479 36.24 1.65

Nov. 28,2013

TABLE 8-continued

Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
23.21 15.98 36.64 0.86
23.67 13.08 37.09 1.36
25.40 15.12 37.64 1.82
25.50 18.21 38.24 1.51
25.89 18.50 39.40 1.38
[0799] One aspect of the present invention is directed to a

crystalline form of Compound 1 fumarate salt having an
X-ray powder diffraction pattern comprising a peak, in terms
of'26, at about 13.08°. In some embodiments, the crystalline
form has an X-ray powder diffraction pattern comprising a
peak, in terms of 20, at about 17.99°. In some embodiments,
the crystalline form has an X-ray powder diffraction pattern
comprising peaks, in terms of 20, at about 13.08° and about
17.99°. In some embodiments, the crystalline form has an
X-ray powder diffraction pattern comprising peaks, in terms
of 26, at about 13.08° and about 19.82°. In some embodi-
ments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 13.08°,
about 17.99°, and about 19.82°. In some embodiments, the
crystalline form has an X-ray powder diffraction pattern com-
prising peaks, in terms of 20, at about 13.08°, about 17.99°,
about 19.82°, about 26.98°, about 25.89°, about 25.50°, and
about 18.36°. In some embodiments, the crystalline form has
an X-ray powder diffraction pattern comprising peaks, in
terms of 20, at about 13.08°, about 17.99°, about 19.82°,
about 26.98°, about 25.89°, about 25.50°, about 18.36°, about
17.11°, about 27.36°, and about 23.21°. One aspect of the
present invention is directed to a crystalline form of Com-
pound 1 fumarate salt having an X-ray powder diffraction
pattern comprising one or more peaks listed in Table 8. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern substantially as shown in FIG. 11, wherein
by “substantially” is meant that the reported peaks can vary
by about £0.2° 26, and also that the relative intensities of the
reported peaks can vary.

[0800] Insomeembodiments, the crystalline form of Com-
pound 1 fumarate salt has a differential scanning calorimetry
thermogram comprising an endotherm with an extrapolated
onset temperature between about 205° C. and about 235° C.
In some embodiments, the crystalline form of Compound 1
fumarate salt has a differential scanning calorimetry thermo-
gram comprising an endotherm with an extrapolated onset
temperature at about 219° C. In some embodiments, the crys-
talline form of Compound 1 fumarate salt has a thermogravi-
metric analysis profile substantially as shown in FIG. 12,
wherein by “substantially” is meant that the reported TGA
features can vary by about £5° C. and by about 2% weight
change.

[0801] Insomeembodiments, the crystalline form of Com-
pound 1 fumarate salt has a differential scanning calorimetry
thermogram substantially as shown in FIG. 12, wherein by
“substantially” is meant that the reported DSC features can
vary by about +6° C. and by about +20 joules per gram.
[0802] Insomeembodiments, the crystalline form of Com-
pound 1 fumarate salt has a dynamic moisture sorption profile
substantially as shown in FIG. 13, wherein by “substantially”
is meant that the reported DMS features can vary by about
+5% relative humidity and by about +5% weight change.
[0803] Form I of Compound 1 fumarate salt can be pre-
pared by any of the suitable procedures known in the art for
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preparing crystalline polymorphs. In some embodiments
Form I of Compound 1 fumarate salt can be prepared as
described in Example 3.3. In some embodiments, Form I of
Compound 1 fumarate salt can be prepared by slurrying crys-
talline Compound 1 fumarate salt containing one or more
crystalline forms other than Form 1. In some embodiments,
the crystalline form of Compound 1 fumarate salt can be
prepared by recrystallizing crystalline Compound 1 fumarate
salt containing one or more crystalline forms other than Form
L

Compound 1 Hemifumarate Salt

[0804] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine hemifumarate salt (Compound 1
hemifumarate salt). In some embodiments, the crystalline
form of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemifumarate salt is Form I (Compound 1 hemi-
fumarate salt, Form I). The physical properties of Form I of
Compound 1 hemifumarate salt are summarized in Table 9
below.

TABLE 9

Compound 1 Hemifumarate Salt, Form I

PXRD FIG. 14: Peaks of =10% relative intensity at 11.21, 13.12,
14.41, 14.60, 18.00, 19.85, 20.54, 21.47, 22.15, 23.24,
25.34, 25.57, 25.98, and 27.60 °20,

TGA FIG. 15: about 27% weight loss up to about 160° C.

DSC FIG. 15: extrapolated onset temperature about 158° C.;
enthalpy of fusion 51 J/g

DMS FIG. 16: ~8% weight gain at about 50% RH

[0805] Compound 1 hemifumarate salt, Form I had a melt-

ing onset of 158° C. by DSC, however, significant weight loss
occurred prior to this melting onset based on TGA data. The
weight loss was slightly more than the theoretical amount of
fumaric acid for an anhydrous hemifumarate salt (27.0% vs.
22.9%).

[0806] Compound 1 hemifumarate salt, Form I formed a
hydrate during DMS analysis, which was labile enough to
lose the water upon desorption to 5% RH at 25° C. The ~8%
weight gain is slightly higher than the theoretical % weight
gain (7.1%) for a monohydrate.

[0807] Certain X-ray powder diffraction peaks for Form I
of Compound 1 hemifumarate salt are shown in Table 10
below.

TABLE 10
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)

5.22 7.76 25.34 11.01
11.21 68.97 25.57 14.60
11.62 6.75 25.98 24.15
13.12 14.50 27.02 4.46
14.41 18.42 27.60 10.77
14.60 16.63 28.55 6.21
15.53 8.04 28.92 6.45
17.17 7.72 3041 5.52
18.00 44.75 31.75 9.94
18.45 7.42 32.34 342
19.85 13.99 33.06 2.05
20.54 100.00 33.58 4.55
21.47 12.45 34.82 6.53
22.15 20.83 35.67 2.88
23.24 12.38 36.77 1.82

Nov. 28,2013

TABLE 10-continued

Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
23.82 6.64 37.51 3.33
24.26 2.82 38.46 1.55
24.92 6.64
[0808] One aspect of the present invention is directed to a

crystalline form of Compound 1 hemifumarate salt having an
X-ray powder diffraction pattern comprising a peak, in terms
of'26, at about 20.54°. In some embodiments, the crystalline
form has an X-ray powder diffraction pattern comprising a
peak, in terms of 20, at about 11.21°. In some embodiments,
the crystalline form has an X-ray powder diffraction pattern
comprising peaks, in terms of 20, at about 20.54° and about
11.21°. In some embodiments, the crystalline form has an
X-ray powder diffraction pattern comprising peaks, in terms
of 26, at about 20.54° and about 18.00°. In some embodi-
ments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 20.54°,
about 11.21°, and about 18.00°. In some embodiments, the
crystalline form has an X-ray powder diffraction pattern com-
prising peaks, in terms of 20, at about 20.54°, about 11.21°,
about 18.00°, about 25.98°, about 22.15°, about 14.41°, and
about 14.60°. In some embodiments, the crystalline form has
an X-ray powder diffraction pattern comprising peaks, in
terms of 20, at about 20.54°, about 11.21°, about 18.00°,
about 25.98°, about 22.15°, about 14.41°, about 14.60°, about
25.57°, about 13.12°, and about 19.85°. One aspect of the
present invention is directed to a crystalline form of Com-
pound 1 hemifumarate salt having an X-ray powder diffrac-
tion pattern comprising one or more peaks listed in Table 10.
In some embodiments, the crystalline form has an X-ray
powder diffraction pattern substantially as shown in FIG. 14,
wherein by “substantially” is meant that the reported peaks
can vary by about £0.2° 26, and also that the relative intensi-
ties of the reported peaks can vary.

[0809] Insomeembodiments, the crystalline form of Com-
pound 1 hemifumarate salt has a differential scanning calo-
rimetry thermogram comprising an endotherm with an
extrapolated onset temperature between about 140° C. and
about 170° C. In some embodiments, the crystalline form of
Compound 1 hemifumarate salt has a differential scanning
calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature at about 158° C. In some
embodiments, the crystalline form of Compound 1 hemifu-
marate salt has a differential scanning calorimetry thermo-
gram comprising an endotherm with an associated heat flow
of'about 51 joules per gram. In some embodiments, the crys-
talline form of Compound 1 hemifumarate salt has a thermo-
gravimetric analysis profile substantially as shownin FIG. 15,
wherein by “substantially” is meant that the reported TGA
features can vary by about £5° C. and by about 2% weight
change.

[0810] Insomeembodiments, the crystalline form of Com-
pound 1 hemifumarate salt has a differential scanning calo-
rimetry thermogram substantially as shown in FIG. 15,
wherein by “substantially” is meant that the reported DSC
features can vary by about £6° C. and by about +20 joules per
gram.

[0811] Insomeembodiments, the crystalline form of Com-
pound 1 hemifumarate salt has a dynamic moisture sorption
profile substantially as shown in FIG. 16, wherein by “sub-
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stantially” is meant that the reported DMS features can vary
by about +5% relative humidity and by about +5% weight
change.

[0812] Form I of Compound 1 hemifumarate salt can be
prepared by any of the suitable procedures known in the art
for preparing crystalline polymorphs. In some embodiments
Form I of Compound 1 hemifumarate salt can be prepared as
described in Example 3.4. In some embodiments, Form I of
Compound 1 hemifumarate salt can be prepared by slurrying
crystalline Compound 1 hemifumarate salt containing one or
more crystalline forms other than Form 1. In some embodi-
ments, the crystalline form of Compound 1 hemifumarate salt
can be prepared by recrystallizing crystalline Compound 1
hemifumarate salt containing one or more crystalline forms
other than Form I.

Compound 1 Orotate Salt

[0813] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine orotate salt (Compound 1 orotate
salt). In some embodiments, the crystalline form of (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine oro-
tate salt is Form I (Compound 1 orotate salt, Form I). The
physical properties of Form I of Compound 1 orotate salt are
summarized in Table 11 below.

TABLE 11

Compound 1 Orotate Salt, Form I

PXRD FIG. 17: Peaks of 220% relative intensity at 6.30, 12.44,
14.59, 14.86, 16.96, 19.62, 19.71, 24.07, 24.55, 25.02, 26.64,
and 28.64 °20

TGA  FIG. 18: no significant weight loss up to about 200° C.

DSC  FIG. 18: extrapolated onset temperature for initial
endotherm about 236° C., followed by multiple thermal
events

DMS  FIG. 19: ~0.15% weight gain at about 90% RH

[0814] Compound 1 orotate salt, Form I was an anhydrous
salt by TGA. The initial melting onset by DSC was 236° C.
However, the initial endotherm was small and followed
immediately by a small exotherm which was followed imme-
diately by larger endothermic events. Based on TGA results,
there was significant weight loss occurring throughout these
thermal events, indicating that the salt melted with decompo-
sition. Compound 1 orotate salt was non-hygroscopic by
DMS analysis, picking up about 0.15% out to and including
the 90% RH hold at 25° C.

[0815] Certain X-ray powder diffraction peaks for Form I
of Compound 1 orotate salt are shown in Table 12 below.
TABLE 12
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
6.30 73.29 25.84 442
9.91 494 26.64 20.04
12.44 29.14 27.36 11.06
14.59 20.96 27.74 8.30
14.86 22.50 28.09 10.48
15.29 18.32 28.64 28.74
16.96 27.39 29.14 19.54
17.89 9.67 29.85 6.78
18.63 12.70 31.40 3.45
19.62 37.19 32.04 3.34
19.71 39.63 32.53 5.46
19.93 18.27 33.80 8.09
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TABLE 12-continued

Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
20.44 7.74 34.97 4.19
21.57 15.75 35.33 453
22.03 10.37 36.48 2.29
22.35 14.64 37.55 5.27
23.29 4.21 38.25 2.26
24.07 100.00 38.82 3.95
24.55 23.57 39.34 1.66
25.02 23.70
[0816] One aspect of the present invention is directed to a

crystalline form of Compound 1 orotate salt having an X-ray
powder diffraction pattern comprising a peak, in terms of 26,
at about 24.07°. In some embodiments, the crystalline form
has an X-ray powder diffraction pattern comprising a peak, in
terms of 20, at about 6.30°. In some embodiments, the crys-
talline form has an X-ray powder diffraction pattern compris-
ing peaks, in terms of 26, at about 24.07° and about 6.30°. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising peaks, in terms of 20, at about
24.07° and about 19.71°. In some embodiments, the crystal-
line form has an X-ray powder diftraction pattern comprising
peaks, in terms of 20, at about 24.07°, about 6.30°, and about
19.71°. In some embodiments, the crystalline form has an
X-ray powder diffraction pattern comprising peaks, in terms
of 20, at about 24.07°, about 6.30°, about 19.71°, about
19.62°, about 12.44°, about 28.64°, and about 16.96°. In some
embodiments, the crystalline form has an X-ray powder dif-
fraction pattern comprising peaks, in terms of 20, at about
24.07°, about 6.30°, about 19.71°, about 19.62, about 12.44°,
about 28.64°, about 16.96°, about 25.02°, about 24.55°, and
about 14.86°. One aspect of the present invention is directed
to a crystalline form of Compound 1 orotate salt having an
X-ray powder diffraction pattern comprising one or more
peaks listed in Table 12. In some embodiments, the crystalline
form has an X-ray powder diffraction pattern substantially as
shown in FI1G. 17, wherein by “substantially” is meant that the
reported peaks can vary by about £0.2° 20, and also that the
relative intensities of the reported peaks can vary.

[0817] Insomeembodiments, the crystalline form of Com-
pound 1 orotate salt has a differential scanning calorimetry
thermogram comprising an endotherm with an extrapolated
onset temperature between about 220° C. and about 250° C.
In some embodiments, the crystalline form of Compound 1
orotate salt has a differential scanning calorimetry thermo-
gram comprising an endotherm with an extrapolated onset
temperature at about 236° C. In some embodiments, the crys-
talline form of Compound 1 orotate salt has a thermogravi-
metric analysis profile substantially as shown in FIG. 18,
wherein by “substantially” is meant that the reported TGA
features can vary by about £5° C. and by about 2% weight
change.

[0818] Insomeembodiments, the crystalline form of Com-
pound 1 orotate salt has a differential scanning calorimetry
thermogram substantially as shown in FIG. 18, wherein by
“substantially” is meant that the reported DSC features can
vary by about +6° C. and by about +20 joules per gram.

[0819] Insomeembodiments, the crystalline form of Com-
pound 1 orotate salt has a dynamic moisture sorption profile
substantially as shown in FIG. 19, wherein by “substantially”
is meant that the reported DMS features can vary by about
+5% relative humidity and by about +5% weight change.
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[0820] Form I of Compound 1 orotate salt can be prepared
by any of the suitable procedures known in the art for prepar-
ing crystalline polymorphs. In some embodiments Form I of
Compound 1 orotate salt can be prepared as described in
Example 3.5. In some embodiments, Form I of Compound 1
orotate salt can be prepared by slurrying crystalline Com-
pound 1 orotate salt containing one or more crystalline forms
other than Form I. In some embodiments, the crystalline form
of Compound 1 orotate salt can be prepared by recrystallizing
crystalline Compound 1 orotate salt containing one or more
crystalline forms other than Form 1.

Compound 1 Orotate Salt Hydrate

[0821] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine orotate salt hydrate (Compound 1 oro-
tate salt hydrate). In some embodiments, the crystalline form
of  (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine orotate salt hydrate is Form I (Compound 1 orotate salt
hydrate, Form I). The physical properties of Form I of Com-
pound 1 orotate salt hydrate are summarized in Table 13
below.

TABLE 13

Compound 1 Orotate Salt Hydrate, Form I

PXRD FIG. 20: Peaks of =28% relative intensity at 7.43, 7.6774,

13.35,15.25,16.28, 18.31, 21.47, 22.60, 24.31, 24.61,

and 26.67 °20

TGA FIG. 21: about 2.7% weight loss up to about 147° C. and
about 0.9% between about 147° C. and about 179° C.

DSC FIG. 21: extrapolated onset temperature about 173° C.
corresponding to a melt/recrystallization; extrapolated
onset temperature about 234° C. corresponding to a melt
decomposition

DMS FIG. 22: ~0.14% weight gain at about 90% RH

[0822] Compound 1 orotate salt hydrate had weight loss
observed in two steps, the first (2.7%) measured out to ~147°
C., and the second (0.9%) occurring out to ~179° C. The total
weight loss (~3.6%) was close to the theoretical amount for a
0.75 (3:4) hydrate (3.7%). The two step weight loss was
consistent with two H,O molecules having similar binding
energies that are different than the third H,O molecule in the
crystal lattice. A melting onset of ~234° C. by DSC scanned
at 10° C./min followed an endotherm/exotherm melt/crystal-
lization at ~173° C. These thermal events are consistent with
conversion of the hydrated lattice to the anhydrous lattice and
melting/decomposition of anhydrous Compound 1 orotate,
which was confirmed by removing a sample from TGA after
scanning to 200° C. and then running PXRD.

[0823] Compound 1 orotate salt hydrate, Form I was non-
hygroscopic by DMS analysis, picking up about 0.14% out to
and including the 90% RH hold at 250.

[0824] Certain X-ray powder diffraction peaks for Form I
of Compound 1 orotate salt hydrate are shown in Table 14
below.

TABLE 14
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
743 78.01 25.02 4.66
7.68 42.82 25.63 3.12
943 2.77 26.06 16.10

Nov. 28,2013

TABLE 14-continued

Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
10.77 1.07 26.30 19.78
12.91 25.56 26.67 56.52
13.35 45.76 27.21 8.79
14.05 2.50 27.67 21.48
14.71 10.30 28.25 13.60
15.25 35.49 28.84 26.07
15.79 5.69 29.52 26.20
16.28 100.00 30.57 9.68
17.58 25.45 31.13 13.31
18.31 41.37 31.51 9.71
18.78 17.59 31.81 11.19
19.33 12.83 32.79 2.68
19.85 7.03 33.74 9.94
21.47 91.69 34.00 8.50
22.08 24.23 34.77 5.13
22.60 28.39 35.37 3.39
22.95 20.91 36.11 1.06
23.99 11.59 37.01 5.26
24.31 29.32 38.01 6.71
24.61 29.10 39.05 2.24

[0825] One aspect of the present invention is directed to a

crystalline form of Compound 1 orotate salt hydrate having
an X-ray powder diffraction pattern comprising a peak, in
terms of 20, at about 16.28°. In some embodiments, the
crystalline form has an X-ray powder diffraction pattern com-
prising a peak, in terms of 20, at about 21.47°. In some
embodiments, the crystalline form has an X-ray powder dif-
fraction pattern comprising peaks, in terms of 20, at about
16.28° and about 21.47°. In some embodiments, the crystal-
line form has an X-ray powder diftraction pattern comprising
peaks, in terms of 26, at about 16.28° and about 7.43°. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising peaks, in terms of 20, at about
16.28°, about 21.47°, and about 7.43°. In some embodiments,
the crystalline form has an X-ray powder diffraction pattern
comprising peaks, in terms of 20, at about 16.28°, about
21.47°, about 7.43°, about 26.67°, about 13.35°, about
7.6774°, and about 18.31°. In some embodiments, the crys-
talline form has an X-ray powder diffraction pattern compris-
ing peaks, in terms of 20, at about 16.28°, about 21.47°, about
7.43°, about 26.67°, about 13.35°, about 7.6774°, about
18.31°, about 15.25°, about 24.31°, and about 24.61°. One
aspect of the present invention is directed to a crystalline form
of Compound 1 orotate salt hydrate having an X-ray powder
diffraction pattern comprising one or more peaks listed in
Table 14. In some embodiments, the crystalline form has an
X-ray powder diffraction pattern substantially as shown in
FIG. 20, wherein by “substantially” is meant that the reported
peaks can vary by about £0.2° 20, and also that the relative
intensities of the reported peaks can vary.

[0826] Insomeembodiments, the crystalline form of Com-
pound 1 orotate salt hydrate has a differential scanning calo-
rimetry thermogram comprising an endotherm with an
extrapolated onset temperature between about 160° C. and
about 190° C. In some embodiments, the crystalline form of
Compound 1 orotate salt hydrate has a differential scanning
calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature at about 173° C. In some
embodiments, the crystalline form of Compound 1 orotate
salt hydrate has a differential scanning calorimetry thermo-
gram comprising an endotherm with an extrapolated onset
temperature between about 220° C. and about 250° C. In
some embodiments, the crystalline form of Compound 1
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orotate salt hydrate has a differential scanning calorimetry
thermogram comprising an endotherm with an extrapolated
onset temperature at about 234° C. In some embodiments, the
crystalline form of Compound 1 orotate salt hydrate has a
thermogravimetric analysis profile substantially as shown in
FIG. 21, wherein by “substantially” is meant that the reported
TGA features can vary by about £5° C. and by about 2%
weight change.

[0827] Insomeembodiments, the crystalline form of Com-
pound 1 orotate salt hydrate has a differential scanning calo-
rimetry thermogram substantially as shown in FIG. 21,
wherein by “substantially” is meant that the reported DSC
features can vary by about £6° C. and by about +20 joules per
gram.

[0828] Insomeembodiments, the crystalline form of Com-
pound 1 orotate salt hydrate has a dynamic moisture sorption
profile substantially as shown in FIG. 22, wherein by “sub-
stantially” is meant that the reported DMS features can vary
by about +5% relative humidity and by about +5% weight
change.

[0829] Form I of Compound 1 orotate salt hydrate can be
prepared by any of the suitable procedures known in the art
for preparing crystalline polymorphs. In some embodiments
Form I of Compound 1 orotate salt hydrate can be prepared as
described in Example 3.6. In some embodiments, Form I of
Compound 1 orotate salt hydrate can be prepared by slurrying
crystalline Compound 1 orotate salt hydrate containing one or
more crystalline forms other than Form 1. In some embodi-
ments, the crystalline form of Compound 1 orotate salt
hydrate can be prepared by recrystallizing crystalline Com-
pound 1 orotate salt hydrate containing one or more crystal-
line forms other than Form 1.

Compound 1 Di-4-Acetamidobenzoate Salt-Cocrystal
Methyl Ethyl Ketone Solvate
[0830] One aspect of the present invention pertains to a

crystalline form of (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine di-4-acetamidobenzoate salt-cocrys-
tal methyl ethyl ketone solvate (Compound 1 di-4-acetami-
dobenzoate salt-cocrystal methyl ethyl ketone solvate). In
some embodiments, the crystalline form of (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine di-4-acetami-
dobenzoate salt-cocrystal methyl ethyl ketone solvate is Form
I (Compound 1 di-4-acetamidobenzoate salt-cocrystal
methyl ethyl ketone solvate, Form I). The physical properties
of Form I of Compound 1 di-4-acetamidobenzoate salt-coc-
rystal methyl ethyl ketone solvate are summarized in Table 15
below.

TABLE 15

Compound 1 Di-4-acetamidobenzoate Salt-Cocrystal
Methy! Ethyl Ketone Solvate, Form I

PXRD FIG. 23: Peaks of =7% relative intensity at 5.19, 6.38,

7.46,10.98,12.31,15.92,16.92,17.11,19.60, 22.73,

23.84, and 24.26 °26

TGA FIG. 24: about 2.7% weight loss up to about 115° C.

DSC FIG. 24: extrapolated melting/desolvation onset
temperature about 113° C.; enthalpy of fusion 89 J/g

DMS FIG. 25: ~9% weight gain at about 90% RH

[0831] DSC analysis of Compound 1 di-4-acetamidoben-
zoate salt-cocrystal methyl ethyl ketone solvate showed a
melting/desolvation onset temperature of 113° C. and an
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enthalpy of fusion of 89 J/g. By TGA the sample lost approxi-
mately 2.7% by weight during melting and continued to lose
weight after the melt.

[0832] Compound 1 di-4-acetamidobenzoate salt-cocrystal
methyl ethyl ketone solvate, Form I did not pick up significant
weight below 70% RH. The sample was hygroscopic above
this point and picked up 2.6% weight at 80% RH and over 9%
weight out to and including the 90% RH hold at 25° C.
Hysteresis on the desorption isotherm indicated a possible
solid phase transition.

[0833] The sample lost over 2.4% weight upon completion
of the desorption phase, which had not been removed during
the drying step at 40° C. and ~1% RH. This is consistent with
the weight loss seen in the TGA upon melting suggesting that
solvate solvent was lost during the DMS experiment. After
DMS analysis the sample remained a white solid, however the
PXRD pattern showed significant amorphous character and
crystalline peaks consistent with 4-acetamidobenzoic acid
rather than Compound 1 di-4-acetamidobenzoate salt.

[0834] Certain X-ray powder diffraction peaks for Form I
of Compound 1 di-4-acetamidobenzoate salt-cocrystal
methyl ethyl ketone solvate are shown in Table 16 below.

TABLE 16
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
5.19 28.81 25.93 1.90
6.38 16.51 26.10 3.17
6.65 2.56 26.51 492
7.46 24.99 26.57 4.03
9.07 4.73 26.75 3.49
9.92 1.52 27.02 1.74
10.33 3.77 27.29 1.24
10.98 100.00 27.54 0.36
12.31 19.40 27.93 0.29
12.73 4.03 28.29 1.76
13.22 2.33 29.23 1.26
13.46 2.20 29.60 0.49
13.90 3.44 30.00 1.69
14.73 1.33 30.10 1.23
14.93 1.57 30.50 1.00
15.22 0.99 30.73 1.02
15.49 2.52 31.22 0.76
15.77 5.13 31.44 0.69
15.92 7.04 31.71 0.84
16.27 3.30 31.78 0.90
16.92 7.80 32.16 0.90
17.11 9.58 32.39 0.43
17.51 2.41 32.67 1.35
18.14 1.45 33.00 0.85
19.06 1.85 33.21 0.84
19.35 4.07 33.78 0.28
19.60 7.82 34.26 0.52
19.76 6.14 34.59 0.38
20.69 3.37 34.72 0.42
21.02 1.10 35.04 0.22
21.34 1.94 35.48 0.37
21.48 2.63 35.79 0.32
22.06 3.89 36.28 0.29
22.40 1.36 36.56 0.22
22.58 4.80 36.79 0.55
22.73 13.36 37.37 0.87
22.99 1.91 37.48 0.34
23.54 4.05 38.07 0.09
23.84 11.04 38.35 1.26
23.99 6.46 3845 0.78
24.26 10.06 38.73 0.44
24.53 2.77 39.30 0.37
24.76 1.13 39.67 0.69
25.55 1.01
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[0835] One aspect of the present invention is directed to a
crystalline form of Compound 1 di-4-acetamidobenzoate
salt-cocrystal methyl ethyl ketone solvate having an X-ray
powder diffraction pattern comprising a peak, in terms of 26,
at about 10.98°. In some embodiments, the crystalline form
has an X-ray powder diffraction pattern comprising a peak, in
terms of 20, at about 5.19°. In some embodiments, the crys-
talline form has an X-ray powder diffraction pattern compris-
ing peaks, in terms of 26, at about 10.98° and about 5.19°. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising peaks, in terms of 20, at about
10.98° and about 7.46°. In some embodiments, the crystalline
form has an X-ray powder diffraction pattern comprising
peaks, in terms of 20, at about 10.98°, about 5.19°, and about
7.46°. In some embodiments, the crystalline form has an
X-ray powder diffraction pattern comprising peaks, in terms
0f 20, at about 10.98°, about 5.19°, about 7.46°, about 12.31°,
about 6.38°, about 22.73°, and about 23.84°. In some embodi-
ments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 10.98°,
about 5.19°, about 7.46°, about 12.31°, about 6.38°, about
22.73° about 23.84°, about 24.26°, about 17.11°, and about
19.60°. One aspect of the present invention is directed to a
crystalline form of Compound 1 di-4-acetamidobenzoate
salt-cocrystal methyl ethyl ketone solvate having an X-ray
powder diffraction pattern comprising one or more peaks
listed in Table 16. In some embodiments, the crystalline form
has an X-ray powder diffraction pattern substantially as
shown in F1G. 23, wherein by “substantially” is meant that the
reported peaks can vary by about £0.2° 20, and also that the
relative intensities of the reported peaks can vary.

[0836] Insomeembodiments, the crystalline form of Com-
pound 1 di-4-acetamidobenzoate salt-cocrystal methyl ethyl
ketone solvate has a differential scanning calorimetry ther-
mogram comprising an endotherm with an extrapolated onset
temperature between about 100° C. and about 130° C. In
some embodiments, the crystalline form of Compound 1
di-4-acetamidobenzoate salt-cocrystal methyl ethyl ketone
solvate has a differential scanning calorimetry thermogram
comprising an endotherm with an extrapolated onset tem-
perature at about 113° C. In some embodiments, the crystal-
line form of Compound 1 di-4-acetamidobenzoate salt-coc-
rystal methyl ethyl ketone solvate has a differential scanning
calorimetry thermogram comprising an endotherm with an
associated heat flow of about 89 joules per gram. In some
embodiments, the crystalline form of Compound 1 di-4-ac-
etamidobenzoate salt-cocrystal methyl ethyl ketone solvate
has a thermogravimetric analysis profile substantially as
shown in F1G. 24, wherein by “substantially” is meant that the
reported TGA features can vary by about £5° C. and by about
+2% weight change.

[0837] Insomeembodiments, the crystalline form of Com-
pound 1 di-4-acetamidobenzoate salt-cocrystal methyl ethyl
ketone solvate has a differential scanning calorimetry ther-
mogram substantially as shown in FIG. 24, wherein by “sub-
stantially” is meant that the reported DSC features can vary
by about +6° C. and by about £20 joules per gram.

[0838] Insomeembodiments, the crystalline form of Com-
pound 1 di-4-acetamidobenzoate salt-cocrystal methyl ethyl
ketone solvate has a dynamic moisture sorption profile sub-
stantially as shown in FIG. 25, wherein by “substantially” is
meant that the reported DMS features can vary by about +5%
relative humidity and by about £5% weight change.
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[0839] Form I of Compound 1 di-4-acetamidobenzoate
salt-cocrystal methyl ethyl ketone solvate can be prepared by
any of the suitable procedures known in the art for preparing
crystalline polymorphs. In some embodiments Form I of
Compound 1 di-4-acetamidobenzoate salt-cocrystal methyl
ethyl ketone solvate can be prepared as described in Example
3.7. In some embodiments, Form I of Compound 1 di-4-
acetamidobenzoate salt-cocrystal methyl ethyl ketone solvate
can be prepared by slurrying crystalline Compound 1 di-4-
acetamidobenzoate salt-cocrystal methyl ethyl ketone solvate
containing one or more crystalline forms other than Form I. In
some embodiments, the crystalline form of Compound 1
di-4-acetamidobenzoate salt-cocrystal methyl ethyl ketone
solvate can be prepared by recrystallizing crystalline Com-
pound 1 di-4-acetamidobenzoate salt-cocrystal methyl ethyl
ketone solvate containing one or more crystalline forms other
than Form 1.

Compound 1 Trans-Cinnamate Salt

[0840] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine trans-cinnamate salt (Compound 1
trans-cinnamate salt). In some embodiments, the crystalline
form of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine trans-cinnamate salt is Form [ (Compound 1
trans-cinnamate salt, Form I). The physical properties of
Form I of Compound 1 trans-cinnamate salt are summarized
in Table 17 below.

TABLE 17

Compound 1 trans-Cinnamate Salt, Form I

PXRD FIG. 26: Peaks of =15% relative intensity at 8.10, 12.30,

13.02, 16.20, 17.81, 18.85, 20.14, 21.13, 23.51, 24.05,

24.44, and 27.21 °26

TGA FIG. 27: minimal weight loss below about 106° C.

DSC FIG. 27: extrapolated onset temperature about 106° C.;
enthalpy of fusion 106 J/g

DMS FIG. 28: ~1.2% weight gain at about 90% RH

[0841] Compound 1 trans-cinnamate salt, Form I exhibited
amelting onset at 106° C. and a heat of fusion 0f 106 J/g. Prior
to the melting onset there was minimal weight loss and upon
melting there was a gradual and complete weight loss, indi-
cating the isolated crystal phase is not solvated.

[0842] Compound 1 trans-cinnamate salt was non-hygro-
scopic up to 80% RH and picked up only 1.2% water out to
and including the 90% RHhold at 25° C., although it was still
picking up water after 2 h at 90% RH. The sample subse-
quently lost nearly all of the absorbed water at 80% RH.
[0843] Certain X-ray powder diffraction peaks for Form I
of Compound 1 trans-cinnamate salt are shown in Table 18
below.

TABLE 18
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)

5.13 3.06 27.70 2.29

8.10 38.71 28.27 5.25
11.38 0.30 28.88 3.69
12.30 24.89 29.53 5.40
13.02 25.86 29.70 6.11
13.69 0.17 30.27 9.55
15.97 10.33 31.09 5.39
16.20 32.67 31.63 1.98
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TABLE 18-continued

Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
16.91 4.68 31.86 3.98
17.81 100.00 32.15 3.41
18.85 20.63 32.62 12.95
19.74 4.46 33.69 414
20.14 94.56 34.22 3.82
21.13 50.39 34.30 3.39
21.49 11.51 34.89 0.83
22.06 2.95 35.18 1.87
22.45 6.58 35.24 2.17
23.51 23.10 35.90 1.54
24.05 15.29 36.17 0.77
24.44 74.03 36.98 1.79
24.67 7.75 37.42 371
25.44 4.22 38.17 147
26.07 1.82 39.13 1.23
26.40 1.21 39.67 1.56
27.21 24.86 39.74 1.76

[0844] One aspect of the present invention is directed to a

crystalline form of Compound 1 trans-cinnamate salt having
an X-ray powder diffraction pattern comprising a peak, in
terms of 20, at about 17.81°. In some embodiments, the
crystalline form has an X-ray powder diffraction pattern com-
prising a peak, in terms of 20, at about 20.14°. In some
embodiments, the crystalline form has an X-ray powder dif-
fraction pattern comprising peaks, in terms of 20, at about
17.81° and about 20.14°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 26, at about 17.81° and about 24.44°. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising peaks, in terms of 20, at about
17.81°, about 20.14°, and about 24.44°. In some embodi-
ments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 17.81°,
about 20.14°, about 21.13°, about 8.10°, about 24.44°, about
16.20°, and about 13.02°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 20, at about 17.81°, about 20.14°, about
24.44°, about 21.13°, about 8.10°, about 16.20°, about
13.02°, about 12.30°, about 27.21°, and about 23.51°. One
aspect of the present invention is directed to a crystalline form
of Compound 1 trans-cinnamate salt having an X-ray powder
diffraction pattern comprising one or more peaks listed in
Table 18. In some embodiments, the crystalline form has an
X-ray powder diffraction pattern substantially as shown in
FIG. 26, wherein by “substantially” is meant that the reported
peaks can vary by about £0.2° 20, and also that the relative
intensities of the reported peaks can vary.

[0845] Insomeembodiments, the crystalline form of Com-
pound 1 trans-cinnamate salt has a differential scanning calo-
rimetry thermogram comprising an endotherm with an
extrapolated onset temperature between about 90° C. and
about 120° C. In some embodiments, the crystalline form of
Compound 1 trans-cinnamate salt has a differential scanning
calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature at about 106° C. In some
embodiments, the crystalline form of Compound 1 trans-
cinnamate salt has a differential scanning calorimetry ther-
mogram comprising an endotherm with an associated heat
flow of about 106 joules per gram. In some embodiments, the
crystalline form of Compound 1 trans-cinnamate salt has a
thermogravimetric analysis profile substantially as shown in
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FIG. 27, wherein by “substantially” is meant that the reported
TGA features can vary by about £5° C. and by about 2%
weight change.

[0846] Insomeembodiments, the crystalline form of Com-
pound 1 trans-cinnamate salt has a differential scanning calo-
rimetry thermogram substantially as shown in FIG. 27,
wherein by “substantially” is meant that the reported DSC
features can vary by about £6° C. and by about +20 joules per
gram.

[0847] Insomeembodiments, the crystalline form of Com-
pound 1 trans-cinnamate salt has a dynamic moisture sorption
profile substantially as shown in FIG. 28, wherein by “sub-
stantially” is meant that the reported DMS features can vary
by about +5% relative humidity and by about +5% weight
change.

[0848] Form I of Compound 1 trans-cinnamate salt can be
prepared by any of the suitable procedures known in the art
for preparing crystalline polymorphs. In some embodiments
Form I of Compound 1 trans-cinnamate salt can be prepared
as described in Example 3.8. In some embodiments, Form [ of
Compound 1 trans-cinnamate salt can be prepared by slurry-
ing crystalline Compound 1 trans-cinnamate salt containing
one or more crystalline forms other than Form 1. In some
embodiments, the crystalline form of Compound 1 trans-
cinnamate salt can be prepared by recrystallizing crystalline
Compound 1 trans-cinnamate salt containing one or more
crystalline forms other than Form 1.

Compound 1 Heminapadisilate Salt

[0849] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine heminapadisilate salt (Compound 1
heminapadisilate salt). In some embodiments, the crystalline
form of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine heminapadisilate salt is Form I (Compound 1
heminapadisilate salt, Form I). The physical properties of
Form I of Compound 1 heminapadisilate salt are summarized
in Table 19 below.

TABLE 19

Compound 1 Heminapadisilate Salt, Form I

PXRD FIG. 29: Peaks of =12% relative intensity at 6.89, 11.47,
11.96, 13.20, 15.37, 16.35, 17.79, 20.56, 22.96, 23.19,
23.50, and 24.16 °26

TGA FIG. 30: negligible weight loss up to about 250° C.

DSC FIG. 30: extrapolated onset temperature about 266° C.;
enthalpy of fusion 90 J/g

DMS FIG. 31: ~0.68% weight gain at about 90% RH

[0850] Compound 1 heminapadisilate, Form [ was an anhy-

drous salt by TGA. The melting onset by DSC was 266° C.

[0851] Compound 1 heminapadisilate was non-hygro-
scopic by DMS analysis, picking up about 0.68% out to and
including the 90% RH hold at 25° C. A small amount of
hysteresis was observed.

[0852] Certain X-ray powder diffraction peaks for Form I
of Compound 1 heminapadisilate salt are shown in Table 20
below.
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TABLE 20
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)

6.89 16.97 25.13 1031
11.47 57.56 25.68 8.00
11.96 43.61 25.87 7.23
13.20 17.14 26.55 5.56
13.68 6.08 27.23 6.00
14.43 0.91 27.61 2.56
15.37 64.85 28.62 247
16.35 17.19 28.98 4.60
17.53 8.12 29.73 545
17.79 13.21 30.41 2.29
18.67 11.73 31.18 0.78
19.12 1.98 31.77 3.36
20.56 16.78 33.48 1.68
20.90 7.39 35.43 1.87
21.15 5.32 36.25 4.01
22.96 15.05 37.35 6.37
23.19 23.64 37.96 1.62
23.50 100.00 38.79 3.63
24.16 12.32 39.48 1.86
24.47 8.64 25.13 1031

[0853] One aspect of the present invention is directed to a

crystalline form of Compound 1 heminapadisilate salt having
an X-ray powder diffraction pattern comprising a peak, in
terms of 20, at about 23.50°. In some embodiments, the
crystalline form has an X-ray powder diffraction pattern com-
prising a peak, in terms of 20, at about 15.37°. In some
embodiments, the crystalline form has an X-ray powder dif-
fraction pattern comprising peaks, in terms of 20, at about
23.50° and about 15.37°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 26, at about 23.50° and about 11.47°. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising peaks, in terms of 20, at about
23.50°, about 15.37°, and about 11.47°. In some embodi-
ments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 23.50°,
about 15.37°, about 11.47°, about 11.96°, about 23.19°, about
16.35°, and about 13.20°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 20, at about 23.50°, about 15.37°, about
11.47°, about 11.96°, about 23.19°, about 16.35°, about
13.20°, about 6.89°, about 20.56°, and about 22.96°. One
aspect of the present invention is directed to a crystalline form
of Compound 1 heminapadisilate salt having an X-ray pow-
der diffraction pattern comprising one or more peaks listed in
Table 20. In some embodiments, the crystalline form has an
X-ray powder diffraction pattern substantially as shown in
FIG. 29, wherein by “substantially” is meant that the reported
peaks can vary by about £0.2° 20, and also that the relative
intensities of the reported peaks can vary.

[0854] Insomeembodiments, the crystalline form of Com-
pound 1 heminapadisilate salt has a differential scanning
calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature between about 250° C. and
about 280° C. In some embodiments, the crystalline form of
Compound 1 heminapadisilate salt has a differential scanning
calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature at about 266° C. In some
embodiments, the crystalline form of Compound 1 hemina-
padisilate salt has a differential scanning calorimetry thermo-
gram comprising an endotherm with an associated heat flow
of'about 90 joules per gram. In some embodiments, the crys-
talline form of Compound 1 heminapadisilate salt has a ther-
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mogravimetric analysis profile substantially as shown in FIG.
30, wherein by “substantially” is meant that the reported TGA
features can vary by about £5° C. and by about 2% weight
change.

[0855] Insomeembodiments, the crystalline form of Com-
pound 1 heminapadisilate salt has a differential scanning
calorimetry thermogram substantially as shown in FIG. 30,
wherein by “substantially” is meant that the reported DSC
features can vary by about £6° C. and by about +20 joules per
gram.

[0856] Insomeembodiments, the crystalline form of Com-
pound 1 heminapadisilate salt has a dynamic moisture sorp-
tion profile substantially as shown in FIG. 31, wherein by
“substantially” is meant that the reported DMS features can
vary by about 5% relative humidity and by about +5%
weight change.

[0857] FormIof Compound 1 heminapadisilate salt can be
prepared by any of the suitable procedures known in the art
for preparing crystalline polymorphs. In some embodiments
Form I of Compound 1 heminapadisilate salt can be prepared
as described in Example 3.9. In some embodiments, Form [ of
Compound 1 heminapadisilate salt can be prepared by slur-
rying crystalline Compound 1 heminapadisilate salt contain-
ing one or more crystalline forms other than Form I. In some
embodiments, the crystalline form of Compound 1 hemina-
padisilate salt can be prepared by recrystallizing crystalline
Compound 1 heminapadisilate salt containing one or more
crystalline forms other than Form 1.

Compound 1 Heminapadisilate Salt Solvate 1

[0858] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine heminapadisilate salt solvate 1 (Com-
pound 1 heminapadisilate salt solvate 1). In some embodi-
ments, the crystalline form of (R)-8-chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine  heminapadisilate  salt
solvate 1 is Form I (Compound 1 heminapadisilate salt sol-
vate 1, Form I). The physical properties of Form I of Com-
pound 1 heminapadisilate salt solvate 1 are summarized in
Table 21 below.

TABLE 21

Compound 1 Heminapadisilate Salt Solvate 1, Form I

PXRD FIG. 32: Peaks of =18% relative intensity at 9.81, 17.39,
17.89, 19.62, 21.82, 23.56, 23.72, 23.96, 24.77, 25.03,
and 28.56 °20
TGA FIG. 33: about 5.7% weight loss up to about 140° C.
DSC FIG. 33: extrapolated desolvation onset temperature
about 101° C.
[0859] Compound 1 heminapadisilate salt solvate 1, Form I

was a solvated crystalline material with desolvation onset of
~101° C. by DSC.

[0860] Compound 1 heminapadisilate salt solvate 1 had a
weight loss of ~5.7% by TGA scanned at 10° C./min out to
~140° C. This weight loss was slightly lower than the theo-
retical value (6.1%) for a 0.25 ethyl acetate solvate. The
desolvation was followed by further weight loss due to deg-
radation.

[0861] Certain X-ray powder diffraction peaks for Form I
of Compound 1 heminapadisilate salt solvate 1 are shown in
Table 22 below.
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TABLE 22
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)

8.88 4.39 24.77 19.08

9.81 24.81 25.03 21.97
11.52 4.97 25.38 4.20
12.00 6.53 25.70 4.25
12.41 3.09 26.51 14.39
13.27 8.22 26.93 17.74
13.72 0.84 27.31 4.58
15.33 16.21 27.56 5.06
15.85 17.98 28.02 7.12
16.64 7.18 28.56 18.80
17.39 100.00 29.38 15.96
17.89 88.70 29.84 14.47
18.27 6.29 30.40 1.54
18.79 16.55 31.05 6.52
19.62 81.41 3143 4.11
19.97 4.91 31.78 6.89
20.46 9.13 32.66 0.84
21.05 5.44 33.26 2.72
21.82 38.90 34.82 4.07
22.24 16.71 35.53 3.34
22.64 6.90 36.07 341
23.26 15.31 36.41 2.75
23.56 30.08 37.09 8.05
23.72 26.89 39.12 5.16
23.96 29.50 39.68 2.65

[0862] One aspect of the present invention is directed to a
crystalline form of Compound 1 heminapadisilate salt solvate
1 having an X-ray powder diffraction pattern comprising a
peak, in terms of 28, at about 17.39°. In some embodiments,
the crystalline form has an X-ray powder diffraction pattern
comprising a peak, in terms of 20, at about 17.89°. In some
embodiments, the crystalline form has an X-ray powder dif-
fraction pattern comprising peaks, in terms of 20, at about
17.39° and about 17.89°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 26, at about 17.39° and about 19.62°. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising peaks, in terms of 20, at about
17.39°, about 17.89°, and about 19.62°. In some embodi-
ments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 17.39°,
about 17.89°, about 19.62°, about 21.82°, about 23.56°, about
23.96°, and about 23.72°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 20, at about 17.39°, about 17.89°, about
19.62°, about 21.82°, about 23.56°, about 23.96°, about
23.72°, about 9.81°, about 25.03°, and about 24.77°. One
aspect of the present invention is directed to a crystalline form
of Compound 1 heminapadisilate salt solvate 1 having an
X-ray powder diffraction pattern comprising one or more
peaks listed in Table 22. In some embodiments, the crystalline
form has an X-ray powder diffraction pattern substantially as
shown in F1G. 32, wherein by “substantially” is meant that the
reported peaks can vary by about £0.2° 20, and also that the
relative intensities of the reported peaks can vary.

[0863] Insomeembodiments, the crystalline form of Com-
pound 1 heminapadisilate salt solvate 1 has a differential
scanning calorimetry thermogram comprising an endotherm
with an extrapolated onset temperature between about 85° C.
and about 115° C. In some embodiments, the crystalline form
of Compound 1 heminapadisilate salt solvate 1 has a differ-
ential scanning calorimetry thermogram comprising an
endotherm with an extrapolated onset temperature at about
101° C. In some embodiments, the crystalline form of Com-
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pound 1 heminapadisilate salt solvate 1 has a thermogravi-
metric analysis profile substantially as shown in FIG. 33,
wherein by “substantially” is meant that the reported TGA
features can vary by about £5° C. and by about 2% weight
change.

[0864] Insomeembodiments, the crystalline form of Com-
pound 1 heminapadisilate salt solvate 1 has a differential
scanning calorimetry thermogram substantially as shown in
FIG. 33, wherein by “substantially” is meant that the reported
DSC features can vary by about +6° C. and by about +20
joules per gram.

[0865] FormIofCompound 1 heminapadisilate salt solvate
1 can be prepared by any of the suitable procedures known in
the art for preparing crystalline polymorphs. In some embodi-
ments Form I of Compound 1 heminapadisilate salt solvate 1
can be prepared as described in Example 3.10. In some
embodiments, Form I of Compound 1 heminapadisilate salt
solvate 1 can be prepared by slurrying crystalline Compound
1 heminapadisilate salt solvate 1 containing one or more
crystalline forms other than Form 1. In some embodiments,
the crystalline form of Compound 1 heminapadisilate salt
solvate 1 can be prepared by recrystallizing crystalline Com-
pound 1 heminapadisilate salt solvate 1 containing one or
more crystalline forms other than Form 1.

Compound 1 Heminapadisilate Salt Solvate 2

[0866] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine heminapadisilate salt solvate 2 (Com-
pound 1 heminapadisilate salt solvate 2). In some embodi-
ments, the crystalline form of (R)-8-chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine  heminapadisilate  salt
solvate 2 is Form I (Compound 1 heminapadisilate salt sol-
vate 2, Form I). The physical properties of Form I of Com-
pound 1 heminapadisilate salt solvate 2 are summarized in
Table 23 below.

TABLE 23

Compound 1 Heminapadisilate Salt Solvate 2, Form I

PXRD FIG. 34: Peaks of =7% relative intensity at 12.35, 12.62,
13.40, 14.61, 16.17, 22.10, 23.01, 24.65, 24.72, 24.87,
24.99, 25.90, and 27.89 °26

TGA FIG. 35: about 4.6% weight loss up to about 175° C.

DSC FIG. 35: extrapolated desolvation onset temperature about
129° C.; extrapolated melt onset temperature about 264° C.,
approximately matching that of the non-solvated salt

[0867] Compound 1 heminapadisilate salt solvate 2, Form I

had a weight loss of ~4.6% (desolvation onset ~129° C.) out
to ~175° C. This weight loss was slightly higher than the
theoretical value (4.1%) for a 0.25 solvate 2. The desolvation
was followed by a melt onset of ~264° C., which approxi-
mately matched that of the non-solvated salt.

[0868] Certain X-ray powder diffraction peaks for Form I
of Compound 1 heminapadisilate salt solvate 2 are shown in
Table 24 below.

TABLE 24
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
6.74 6.31 26.26 2.82
8.11 0.52 26.66 1.02
10.00 3.40 26.92 146
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TABLE 24-continued

Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)
12.35 100.00 27.37 1.31
12.62 41.09 27.69 4.44
13.40 18.53 27.89 7.47
13.91 1.60 28.42 0.61
14.13 2.10 28.95 1.54
14.61 23.26 29.37 1.07
15.70 1.60 29.83 0.79
15.96 6.21 30.24 0.31
16.17 7.52 30.75 1.14
17.41 6.74 31.12 0.95
18.01 2.21 31.62 0.88
18.7116 0.98 32.19 0.92
19.2120 2.07 32.77 1.02
20.1031 3.73 33.54 1.64
20.4188 3.55 33.97 0.52
22.10 7.57 34.42 241
23.01 9.64 34.48 2.28
23.5671 2.44 35.45 0.61
24.3864 1.44 36.32 0.73
24.65 8.48 36.69 0.49
24.72 13.74 37.13 1.03
24.87 19.13 37.42 1.17
24.99 15.06 38.37 0.41
25.2689 3.31 38.92 0.52
25.90 7.13 39.26 0.66
26.1036 3.34 39.63 0.87

[0869] One aspect of the present invention is directed to a

crystalline form of Compound 1 heminapadisilate salt solvate
2 having an X-ray powder diffraction pattern comprising a
peak, in terms of 28, at about 12.35°. In some embodiments,
the crystalline form has an X-ray powder diffraction pattern
comprising a peak, in terms of 20, at about 12.62°. In some
embodiments, the crystalline form has an X-ray powder dif-
fraction pattern comprising peaks, in terms of 20, at about
12.35° and about 12.62°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 26, at about 12.35° and about 14.61°. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising peaks, in terms of 20, at about
12.35°, about 12.62°, and about 14.61°. In some embodi-
ments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 12.35°,
about 12.62°, about 14.61°, about 24.87°, about 13.40°, about
24.99°, and about 24.72°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 20, at about 12.35°, about 12.62°, about
14.61°, about 24.87°, about 13.40°, about 24.99°, about
24.72°, about 23.01°, about 24.65°, and about 22.10°. One
aspect of the present invention is directed to a crystalline form
of Compound 1 heminapadisilate salt solvate 2 having an
X-ray powder diffraction pattern comprising one or more
peaks listed in Table 24. In some embodiments, the crystalline
form has an X-ray powder diffraction pattern substantially as
shown in F1G. 34, wherein by “substantially” is meant that the
reported peaks can vary by about £0.2° 20, and also that the
relative intensities of the reported peaks can vary.

[0870] Insomeembodiments, the crystalline form of Com-
pound 1 heminapadisilate salt solvate 2 has a differential
scanning calorimetry thermogram comprising an endotherm
with an extrapolated onset temperature between about 110°
C. and about 140° C. In some embodiments, the crystalline
form of Compound 1 heminapadisilate salt solvate 2 has a
differential scanning calorimetry thermogram comprising an
endotherm with an extrapolated onset temperature at about
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129° C. In some embodiments, the crystalline form of Com-
pound 1 heminapadisilate salt solvate 2 has a differential
scanning calorimetry thermogram comprising an endotherm
with an extrapolated onset temperature between about 250°
C. and about 280° C. In some embodiments, the crystalline
form of Compound 1 heminapadisilate salt solvate 2 has a
differential scanning calorimetry thermogram comprising an
endotherm with an extrapolated onset temperature at about
264° C. In some embodiments, the crystalline form of Com-
pound 1 heminapadisilate salt solvate 2 has a differential
scanning calorimetry thermogram comprising an endotherm
with an extrapolated onset temperature between about 110°
C. and about 140° C., and an endotherm with an extrapolated
onset temperature between about 250° C. and about 280° C.
In some embodiments, the crystalline form of Compound 1
heminapadisilate salt solvate 2 has a differential scanning
calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature at about 129° C., and an
endotherm with an extrapolated onset temperature at about
264° C. In some embodiments, the crystalline form of Com-
pound 1 heminapadisilate salt solvate 2 has a thermogravi-
metric analysis profile substantially as shown in FIG. 35,
wherein by “substantially” is meant that the reported TGA
features can vary by about £5° C. and by about 2% weight
change.

[0871] Insomeembodiments, the crystalline form of Com-
pound 1 heminapadisilate salt solvate 2 has a differential
scanning calorimetry thermogram substantially as shown in
FIG. 35, wherein by “substantially” is meant that the reported
DSC features can vary by about +6° C. and by about +20
joules per gram.

[0872] FormIofCompound 1 heminapadisilate salt solvate
2 can be prepared by any of the suitable procedures known in
the art for preparing crystalline polymorphs. In some embodi-
ments Form I of Compound 1 heminapadisilate salt solvate 2
can be prepared as described in Example 3.11. In some
embodiments, Form I of Compound 1 heminapadisilate salt
solvate 2 can be prepared by slurrying crystalline Compound
1 heminapadisilate salt solvate 2 containing one or more
crystalline forms other than Form 1. In some embodiments,
the crystalline form of Compound 1 heminapadisilate salt
solvate 2 can be prepared by recrystallizing crystalline Com-
pound 1 heminapadisilate salt solvate 2 containing one or
more crystalline forms other than Form 1.

Compound 1 (x)-Mandelate Salt Hydrate

[0873] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine(x)-mandelate salt hydrate (Com-
pound 1 (+)-mandelate salt hydrate). In some embodiments,
the crystalline form of (R)-8-chloro-1-methyl-2,3.4,5-tet-
rahydro-1H-3-benzazepine(x)-mandelate salt hydrate is
Form I (Compound 1 (z)-mandelate salt hydrate, Form I).
The physical properties of Form I of Compound 1 (x)-man-
delate salt hydrate are summarized in Table 25 below.

TABLE 25

Compound 1 (+)-Mandelate Salt Hydrate, Form I

PXRD FIG. 36: Peaks of =18% relative intensity at 5.97,11.91, 12.13,
15.26,16.15,19.49, 21.45,22.06, 22.29, 23.90, 24.76, 36.13,

and 36.21 °26,
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TABLE 25-continued

Compound 1 (+)-Mandelate Salt Hydrate, Form I

TGA FIG. 37: about 4.8% weight loss up to about 100° C.

DSC FIG. 37: extrapolated desolvation onset temperature about
74° C.

DMS FIG. 38: Non-hygroscopic

[0874] Compound 1 (+)-mandelate salt hydrate, Form T had
a weight loss of ~4.8% (desolvation onset ~74° C.) out to
~100° C. This weight loss was in good agreement with the
theoretical value (4.9%) for a monohydrate. The DSC desol-
vation endotherm overlapped with another endotherm that
immediately followed it, corresponding to melting of an
anhydrous form of Compound 1 mandelate prior to degrada-
tion of the salt.

[0875] Compound 1 (x)-mandelate salt hydrate was non-
hygroscopic by DMS analysis, picking up about 0.039% out
to and including the 90% RH hold at 25° C.

[0876] Certain X-ray powder diffraction peaks for Form I

of Compound 1 (+)-mandelate salt hydrate are shown in Table
26 below.

TABLE 26
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)

5.97 81.75 23.90 76.41

6.85 4.55 24.76 30.51
11.91 100.00 25.46 10.29
12.13 27.08 26.23 5.55
12.74 12.67 26.89 5.65
13.41 4.20 28.37 271
14.10 3.89 28.96 242
15.26 28.44 30.01 7.29
16.15 31.10 30.41 11.01
16.69 4.64 31.66 6.38
17.18 4.92 32.02 2.79
17.97 4.50 32.87 3.64
18.96 6.57 33.66 5.17
19.49 19.57 34.64 2.83
20.35 3.21 35.51 2.20
20.77 4.12 36.13 1833
21.45 24.21 36.21 18.07
22.06 30.36 38.04 3.60
22.29 93.53 38.77 1.69
23.28 8.78

[0877] One aspect of the present invention is directed to a

crystalline form of Compound 1 (x)-mandelate salt hydrate
having an X-ray powder diffraction pattern comprising a
peak, in terms of 20, at about 11.91°. In some embodiments,
the crystalline form has an X-ray powder diffraction pattern
comprising a peak, in terms of 20, at about 22.29°. In some
embodiments, the crystalline form has an X-ray powder dif-
fraction pattern comprising peaks, in terms of 20, at about
11.91° and about 22.29°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 26, at about 11.91° and about 5.97°. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising peaks, in terms of 20, at about
11.91°, about22.29°, and about 5.97°. In some embodiments,
the crystalline form has an X-ray powder diffraction pattern
comprising peaks, in terms of 20, at about 11.91°, about
22.29° about 5.97°, about 23.90°, about 16.15°, about
24.76°, and about 22.06°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 20, at about 11.91°, about 22.29°, about
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5.97°, about 23.90°, about 16.15°, about 24.76°, about
22.06°, about 15.26°, about 12.13°, and about 21.45°. One
aspect of the present invention is directed to a crystalline form
of Compound 1 (+)-mandelate salt hydrate having an X-ray
powder diffraction pattern comprising one or more peaks
listed in Table 26. In some embodiments, the crystalline form
has an X-ray powder diffraction pattern substantially as
shown in F1G. 36, wherein by “substantially” is meant that the
reported peaks can vary by about £0.2° 2°, and also that the
relative intensities of the reported peaks can vary.

[0878] Insomeembodiments, the crystalline form of Com-
pound 1 (+)-mandelate salt hydrate has a differential scanning
calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature between about 60° C. and
about 90° C. In some embodiments, the crystalline form of
Compound 1 (+)-mandelate salt hydrate has a differential
scanning calorimetry thermogram comprising an endotherm
with an extrapolated onset temperature at about 74° C. In
some embodiments, the crystalline form of Compound 1
(x)-mandelate salt hydrate has a thermogravimetric analysis
profile substantially as shown in FIG. 37, wherein by “sub-
stantially” is meant that the reported TGA features can vary
by about +5° C. and by about 2% weight change.

[0879] Insomeembodiments, the crystalline form of Com-
pound 1 (+)-mandelate salt hydrate has a differential scanning
calorimetry thermogram substantially as shown in FIG. 37,
wherein by “substantially” is meant that the reported DSC
features can vary by about £6° C. and by about +20 joules per
gram.

[0880] Insomeembodiments, the crystalline form of Com-
pound 1 (z)-mandelate salt hydrate has a dynamic moisture
sorption profile substantially as shown in FIG. 38, wherein by
“substantially” is meant that the reported DMS features can
vary by about 5% relative humidity and by about +5%
weight change.

[0881] Form I of Compound 1 (x)-mandelate salt hydrate
can be prepared by any of the suitable procedures known in
the art for preparing crystalline polymorphs. In some embodi-
ments Form I of Compound 1 (+)-mandelate salt hydrate can
be prepared as described in Example 3.12. In some embodi-
ments, Form [ of Compound 1 (+)-mandelate salt hydrate can
be prepared by slurrying crystalline Compound 1 (+)-mande-
late salt hydrate containing one or more crystalline forms
other than Form I. In some embodiments, the crystalline form
of Compound 1 (+)-mandelate salt hydrate can be prepared by
recrystallizing crystalline Compound 1 (x)-mandelate salt
hydrate containing one or more crystalline forms other than
Form I.

Compound 1 Hemipamoate Salt Hydrate

[0882] One aspect of the present invention pertains to a
crystalline form of (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine hemipamoate salt hydrate (Com-
pound 1 hemipamoate salt hydrate). In some embodiments,
the crystalline form of (R)-8-chloro-1-methyl-2,3.4,5-tet-
rahydro-1H-3-benzazepine hemipamoate salt hydrate is
Form I (Compound 1 hemipamoate salt hydrate, Form I). The
physical properties of Form I of Compound 1 hemipamoate
salt hydrate are summarized in Table 27 below.
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TABLE 27

Compound 1 Hemipamoate Salt Hydrate, Form I

PXRD  FIG. 39: Peaks of =11% relative intensity at 12.30,
14.29, 14.61, 15.70, 16.60, 17.63, 18.68, 20.16, 22.46,
22.88, 24.19, and 24.52 °26

TGA FIG. 40: about 5.3% weight loss below about 160° C.;
extrapolated desolvation onset temperature about 101° C.;

DSC FIG. 40: extrapolated melt/decomposition onset
temperature about 244° C.

DMS FIG. 41: ~1.472% weight gain at about 90% RH

[0883] Compound 1 hemipamoate salt hydrate, Form I had

a weight loss of ~5.3% (desolvation onset ~101° C. by TGA)
outto ~160° C. This weight loss was slightly higher than, but
in fair agreement with the theoretical value (4.4%) for a
monohydrate. The desolvation was followed by degradation.
The melting/decomposition onset was ~244° C. by DSC.
[0884] Compound 1 hemipamoate salt hydrate, Form [ was
slightly hygroscopic by DMS analysis, picking up about
1.472% out to and including the 90% RH hold at 25° C.
[0885] Certain X-ray powder diffraction peaks for Form I
of Compound 1 hemipamoate salt hydrate are shown in Table
28 below.

TABLE 28
Pos. (°20) Rel. Int. (%) Pos. (°20) Rel. Int. (%)

8.31 5.94 2246 13.98
11.26 3.08 22.88 29.20
12.30 42.58 23.62 6.41
14.29 100.00 24.19 13.17
14.61 24.16 24.52 31.09
15.70 14.34 25.04 9.19
16.60 22.83 25.61 8.43
16.93 10.48 26.90 7.69
17.63 20.47 27.87 3.00
18.68 19.14 28.60 2.92
19.50 9.81 29.31 1.55
20.16 11.73 31.23 1.82
21.40 4.74 32.76 1.57
22.05 8.63 37.38 147

[0886] One aspect of the present invention is directed to a

crystalline form of Compound 1 hemipamoate salt hydrate
having an X-ray powder diffraction pattern comprising a
peak, in terms of 20, at about 14.29°. In some embodiments,
the crystalline form has an X-ray powder diffraction pattern
comprising a peak, in terms of 20, at about 12.30°. In some
embodiments, the crystalline form has an X-ray powder dif-
fraction pattern comprising peaks, in terms of 20, at about
14.29° and about 12.30°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 26, at about 14.29° and about 24.52°. In
some embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising peaks, in terms of 20, at about
14.29°, about 12.30°, and about 24.52°. In some embodi-
ments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 14.29°,
about 12.30°, about 24.52°, about 22.88°, about 14.61°, about
16.60°, and about 17.63°. In some embodiments, the crystal-
line form has an X-ray powder diffraction pattern comprising
peaks, in terms of 20, at about 14.29°, about 12.30°, about
24.52°, about 22.88°, about 14.61°, about 16.60°, about
17.63°, about 18.68°, about 15.70°, and about 22.46°. One
aspect of the present invention is directed to a crystalline form
of Compound 1 hemipamoate salt hydrate having an X-ray
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powder diffraction pattern comprising one or more peaks
listed in Table 28. In some embodiments, the crystalline form
has an X-ray powder diffraction pattern substantially as
shown in FI1G. 39, wherein by “substantially” is meant that the
reported peaks can vary by about £0.2° 20, and also that the
relative intensities of the reported peaks can vary.

[0887] Insomeembodiments, the crystalline form of Com-
pound 1 hemipamoate salt hydrate has a differential scanning
calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature between about 85° C. and
about 115° C. In some embodiments, the crystalline form of
Compound 1 hemipamoate salt hydrate has a differential
scanning calorimetry thermogram comprising an endotherm
with an extrapolated onset temperature at about 101° C. In
some embodiments, the crystalline form of Compound 1
hemipamoate salt hydrate has a differential scanning calorim-
etry thermogram comprising an endotherm with an extrapo-
lated onset temperature between about 230° C. and about
260° C. In some embodiments, the crystalline form of Com-
pound 1 hemipamoate salt hydrate has a differential scanning
calorimetry thermogram comprising an endotherm with an
extrapolated onset temperature at about 244° C. In some
embodiments, the crystalline form of Compound 1 hemipa-
moate salt hydrate has a differential scanning calorimetry
thermogram comprising an endotherm with an extrapolated
onset temperature between about 85° C. and about 115° C.,
and an endotherm with an extrapolated onset temperature
between about 230° C. and about 260° C. In some embodi-
ments, the crystalline form of Compound 1 hemipamoate salt
hydrate has a differential scanning calorimetry thermogram
comprising an endotherm with an extrapolated onset tem-
perature at about 101° C. and an endotherm with an extrapo-
lated onset temperature at about 244° C. In some embodi-
ments, the crystalline form of Compound 1 hemipamoate salt
hydrate has a thermogravimetric analysis profile substantially
as shown in FI1G. 40, wherein by “substantially” is meant that
the reported TGA features can vary by about £5° C. and by
about +2% weight change.

[0888] Insomeembodiments, the crystalline form of Com-
pound 1 hemipamoate salt hydrate has a differential scanning
calorimetry thermogram substantially as shown in FIG. 40,
wherein by “substantially” is meant that the reported DSC
features can vary by about £6° C. and by about +20 joules per
gram.

[0889] Insomeembodiments, the crystalline form of Com-
pound 1 hemipamoate salt hydrate has a dynamic moisture
sorption profile substantially as shown in FIG. 41, wherein by
“substantially” is meant that the reported DMS features can
vary by about 5% relative humidity and by about +5%
weight change.

[0890] Form I of Compound 1 hemipamoate salt hydrate
can be prepared by any of the suitable procedures known in
the art for preparing crystalline polymorphs. In some embodi-
ments Form I of Compound 1 hemipamoate salt hydrate can
be prepared as described in Example 3.13. In some embodi-
ments, Form I of Compound 1 hemipamoate salt hydrate can
be prepared by slurrying crystalline Compound 1 hemipamo-
ate salt hydrate containing one or more crystalline forms other
than Form 1. In some embodiments, the crystalline form of
Compound 1 hemipamoate salt hydrate can be prepared by
recrystallizing crystalline Compound 1 hemipamoate salt
hydrate containing one or more crystalline forms other than
Form I.
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[0891] One aspect of the present invention pertains to phar-
maceutical compositions comprising a crystalline form of the
present invention, and a pharmaceutically acceptable carrier.
[0892] One aspect of the present invention pertains to pro-
cesses for preparing a pharmaceutical composition compris-
ing admixing a crystalline form of the present invention, and
a pharmaceutically acceptable carrier.

[0893] One aspect of the present invention pertains to
modified-release dosage forms comprising a crystalline form
of the present invention.

[0894] Oneaspect of the present invention pertains to meth-
ods for weight management comprising administering to an
individual in need thereof a crystalline form of the present
invention.

[0895] One aspect of the present invention pertains to the
use of crystalline forms of the present invention in the manu-
facture of a medicament for weight management in an indi-
vidual.

[0896] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
treatment of the human or animal body by therapy.

[0897] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management.

[0898] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight loss.

[0899] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
maintenance of weight loss.

[0900] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
decreasing food consumption

[0901] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
increasing meal-related satiety.

[0902] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
reducing pre-meal hunger.

[0903] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
reducing intra-meal food intake.

[0904] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management further comprising a reduced-calorie
diet.

[0905] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management further comprising a program of regular
exercise.

[0906] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management further comprising a reduced-calorie
diet and a program of regular exercise.

[0907] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management in an obese patient with an initial body
mass index =30 kg/m>.

[0908] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management in an overweight patient with an initial
body mass index =27 kg/m” in the presence of at least one
weight related co-morbid condition.
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[0909] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management in an overweight patient with an initial
body mass index =27 kg/m® in the presence of at least one
weight related co-morbid condition selected from: hyperten-
sion, dyslipidemia, cardiovascular disease, glucose intoler-
ance, and sleep apnea.

[0910] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management in a patient with an initial body mass
index =30 kg/m>.

[0911] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management in a patient with an initial body mass
index =27 kg/m”.

[0912] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management in a patient with an initial body mass
index =27 kg/m? in the presence of at least one weight related
co-morbid condition.

[0913] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management in a patient with an initial body mass
index =27 kg/m? in the presence of at least one weight related
co-morbid condition selected from: hypertension, dyslipi-
demia, cardiovascular disease, glucose intolerance, and sleep
apnea.

[0914] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management in a patient with an initial body mass
index =25 kg/m”.

[0915] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management in a patient with an initial body mass
index =25 kg/m? in the presence of at least one weight related
co-morbid condition.

[0916] One aspect of the present invention pertains to crys-
talline forms of the present invention for use in a method of
weight management in a patient with an initial body mass
index =25 kg/m? in the presence of at least one weight related
co-morbid condition selected from: hypertension, dyslipi-
demia, cardiovascular disease, glucose intolerance, and sleep
apnea.

Pharmaceutical Compositions

[0917] A further aspect of the present invention pertains to
pharmaceutical compositions comprising one or more salts
according to any of the salt embodiments disclosed herein and
one or more pharmaceutically acceptable carriers. Some
embodiments pertain to pharmaceutical compositions com-
prising a salt according to any of the salt embodiments dis-
closed herein and a pharmaceutically acceptable carrier.
Some embodiments pertain to pharmaceutical compositions
comprising any subcombination of salts according to any of
the salt embodiments disclosed herein.

[0918] Another aspect of the present invention pertains to
methods of producing pharmaceutical compositions com-
prising admixing one or more salts according to any of the salt
embodiments disclosed herein and one or more pharmaceu-
tically acceptable carriers. Some embodiments pertain to a
method of producing a pharmaceutical composition compris-
ing admixing a salt according to any of the salt embodiments
disclosed herein and a pharmaceutically acceptable carrier.
Some embodiments pertain to a methods of producing phar-
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maceutical compositions comprising admixing any subcom-
bination of salts according to any of the salt embodiments
disclosed herein and a pharmaceutically acceptable carrier.

[0919] Oneaspect of the present invention pertains to meth-
ods of manufacturing a pharmaceutical composition compris-
ing: admixing a compound selected from: a salt of the present
invention and pharmaceutically acceptable solvates and
hydrates thereof, with a pharmaceutically acceptable excipi-
ent.

[0920] The salts and crystalline forms of the present inven-
tion can be used as active ingredients in pharmaceutical com-
positions, specifically as 5-HT, -receptor modulators. The
term “active ingredient” as defined in the context of a “phar-
maceutical composition” and is intended to mean a compo-
nent of a pharmaceutical composition that provides the pri-
mary pharmacological effect, as opposed to an “inactive
ingredient” which would generally be recognized as provid-
ing no pharmaceutical benefit.

[0921] The dose when using the salts of the present inven-
tion can vary within wide limits and as is customary and is
known to the physician, it is to be tailored to the individual
conditions in each individual case. It depends, for example,
on the nature and severity of the illness to be treated, on the
condition of the patient, on the salt employed or on whether an
acute or chronic disease state is treated or prophylaxis con-
ducted or on whether further active compounds are adminis-
tered in addition to the salts of the present invention. Repre-
sentative doses of the present invention include, but are not
limited to, about 0.001 mg to about 5000 mg, about 0.001 mg
to about 2500 mg, about 0.001 mg to about 1000 mg, 0.001
mg to about 500 mg, 0.001 mg to about 250 mg, about 0.001
mg to 100 mg, about 0.001 mgto about 50 mg and about 0.001
mg to about 25 mg. Multiple doses may be administered
during the day, especially when relatively large amounts are
deemed to be needed, for example 2, 3 or 4 doses. Depending
on the individual and as deemed appropriate from the
patient’s physician or caregiver it may be necessary to deviate
upward or downward from the doses described herein.

[0922] Someembodiments of the present invention include
a method of producing a pharmaceutical composition for
“combination-therapy” comprising admixing at least one salt
according to any of the salt embodiments disclosed herein,
together with at least one known pharmaceutical agent as
described herein and a pharmaceutically acceptable carrier.

[0923] Itis noted that when the salts of the present invention
are utilized as active ingredients in a pharmaceutical compo-
sition, these are not intended for use only in humans, but in
other non-human mammals as well. Indeed, recent advances
in the area of animal health-care mandate that consideration
be given for the use of active agents, such as 5-HT, ~receptor
modulators, for the treatment of a 5-HT,_-receptor-associ-
ated disease or disorders in companionship animals (e.g.,
cats, dogs, etc.) and in livestock animals (e.g., cows, chickens,
fish, etc.). Those of ordinary skill in the art are readily credited
with understanding the utility of such salts in such settings.

[0924] One aspect of the present invention pertains to phar-
maceutical compositions comprising a salt of the present
invention.

[0925] One aspect of the present invention pertains to pro-
cesses for preparing pharmaceutical compositions compris-
ing admixing a salt of the present invention, and a pharma-
ceutically acceptable carrier
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[0926] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of treatment of the human or animal body by therapy.
[0927] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management.

[0928] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight loss.

[0929] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of maintenance of weight loss.

[0930] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of decreasing food consumption

[0931] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of increasing meal-related satiety.

[0932] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of reducing pre-meal hunger.

[0933] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of reducing intra-meal food intake.

[0934] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management further comprising a reduced-
calorie diet.

[0935] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management further comprising a program
of regular exercise.

[0936] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management further comprising a reduced-
calorie diet and a program of regular exercise.

[0937] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management in an obese patient with an
initial body mass index =30 kg/m>.

[0938] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management in an overweight patient with
an initial body mass index =27 kg/m? in the presence of at
least one weight related co-morbid condition.

[0939] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management in an overweight patient with
an initial body mass index =27 kg/m? in the presence of at
least one weight related co-morbid condition selected from:
hypertension, dyslipidemia, cardiovascular disease, glucose
intolerance, and sleep apnea.

[0940] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management in a patient with an initial
body mass index =30 kg/m?.

[0941] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management in a patient with an initial
body mass index =27 kg/m>.

[0942] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management in a patient with an initial
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body mass index =27 kg/m? in the presence of at least one
weight related co-morbid condition.

[0943] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management in a patient with an initial
body mass index =27 kg/m? in the presence of at least one
weight related co-morbid condition selected from: hyperten-
sion, dyslipidemia, cardiovascular disease, glucose intoler-
ance, and sleep apnea.

[0944] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management in a patient with an initial
body mass index =25 kg/m?.

[0945] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management in a patient with an initial
body mass index =25 kg/m? in the presence of at least one
weight related co-morbid condition.

[0946] One aspect of the present invention pertains to phar-
maceutical compositions of the present invention for use in a
method of weight management in a patient with an initial
body mass index =25 kg/m? in the presence of at least one
weight related co-morbid condition selected from: hyperten-
sion, dyslipidemia, cardiovascular disease, glucose intoler-
ance, and sleep apnea.

Hydrates and Solvates

[0947] It is understood that when the phrase “pharmaceu-
tically acceptable salts, solvates, and hydrates™ or the phrase
“pharmaceutically acceptable salt, solvate, or hydrate” is
used when referring to compounds described herein, it
embraces pharmaceutically acceptable solvates and/or
hydrates of the compounds, pharmaceutically acceptable
salts of the compounds, as well as pharmaceutically accept-
able solvates and/or hydrates of pharmaceutically acceptable
salts of the compounds. It is also understood that when the
phrase “pharmaceutically acceptable solvates and hydrates”
or the phrase “pharmaceutically acceptable solvate or
hydrate” is used when referring to compounds described
herein that are salts, it embraces pharmaceutically acceptable
solvates and/or hydrates of such salts.

[0948] It will be apparent to those skilled in the art that the
dosage forms described herein may comprise, as the active
component, either a salts or crystalline form thereof as
described herein, or a solvate or hydrate thereof. Moreover,
various hydrates and solvates of the salts or crystalline form
thereof described herein will find use as intermediates in the
manufacture of pharmaceutical compositions. Typical proce-
dures for making and identifying suitable hydrates and sol-
vates, outside those mentioned herein, are well known to
those in the art; see for example, pages 202-209 of K. J.
Guillory, “Generation of Polymorphs, Hydrates, Solvates,
and Amorphous Solids,” in: Polymorphism in Pharmaceuti-
cal Solids, ed. Harry G. Britain, Vol. 95, Marcel Dekker, Inc.,
New York, 1999.

[0949] Accordingly, one aspect of the present invention
pertains to methods of administering hydrates and solvates of
salts or crystalline forms thereof described herein and/or their
pharmaceutically acceptable salts, that can be isolated and
characterized by methods known in the art, such as, thermo-
gravimetric analysis (TGA), TGA-mass spectroscopy, TGA-
Infrared spectroscopy, powder X-ray diffraction (XRPD),
Karl Fisher titration, high resolution X-ray diffraction, and
the like. There are several commercial entities that provide
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quick and efficient services for identifying solvates and
hydrates on a routine basis. Example companies offering
these services include Wilmington PharmaTech (Wilming-
ton, Del.), Avantium Technologies (Amsterdam) and Aptuit
(Greenwich, Conn.).

Isotopes

[0950] The present disclosure includes all isotopes of
atoms occurring in the present salts and crystalline forms
thereof. Isotopes include those atoms having the same atomic
number but different mass numbers. One aspect of the present
invention includes every combination of one or more atoms in
the present salts and crystalline forms thereof that is replaced
with an atom having the same atomic number but a different
mass number. One such example is the replacement of an
atom that is the most naturally abundant isotope, such as *H or
12C, found in one the present salts and crystalline forms
thereof, with a different atom that is not the most naturally
abundant isotope, such as *H or *H (replacing 'H), or '*C,
13C, or *C (replacing **C). A salt wherein such a replacement
has taken place is commonly referred to as being isotopically-
labeled. Isotopic-labeling of the present salts and crystalline
forms thereof can be accomplished using any one of a variety
of different synthetic methods know to those of ordinary skill
in the art and they are readily credited with understanding the
synthetic methods and available reagents needed to conduct
such isotopic-labeling. By way of general example, and with-
out limitation, isotopes of hydrogen include *H (deuterium)
and *H (tritium). Isotopes of carbon include ''C, *C, and
14C. Isotopes of nitrogen include *N and °N. Isotopes of
oxygen include 150, 170, and '®C. An isotope of fluorine
includes *®F. An isotope of sulfur includes *>S. An isotope of
chlorine includes *°Cl. Isotopes of bromine include “°Br,
7%Br, 77Br, and ®*Br. Isotopes of iodine include ', 1241, *2°],
and '*'1. Another aspect of the present invention includes
compositions, such as, those prepared during synthesis, pre-
formulation, and the like, and pharmaceutical compositions,
such as, those prepared with the intent of using in a mammal
for the treatment of one or more of the disorders described
herein, comprising one or more of the present salts and crys-
talline forms thereof, wherein the naturally occurring distri-
bution of the isotopes in the composition is perturbed.
Another aspect of the present invention includes composi-
tions and pharmaceutical compositions comprising salts and
crystalline forms thereof as described herein wherein the salt
is enriched at one or more positions with an isotope other than
the most naturally abundant isotope. Methods are readily
available to measure such isotope perturbations or enrich-
ments, such as, mass spectrometry, and for isotopes that are
radio-isotopes additional methods are available, such as,
radio-detectors used in connection with HPLC or GC.

Indications

[0951] Obesity is a life-threatening disorder in which there
is an increased risk of morbidity and mortality arising from
concomitant diseases such as, but not limited to, type II dia-
betes, hypertension, stroke, certain forms of cancers and gall-
bladder disease.

[0952] Obesity has become a major healthcare issue in the
Western World and increasingly in some third world coun-
tries. The increase in the number of obese people is due
largely to the increasing preference for high fat content foods
but also, and this can be a more important factor, the decrease
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in activity in most people’s lives. In spite of the growing
awareness of the health concerns linked to obesity the per-
centage of individuals that are overweight or obese continues
to increase. The most significant concern, from a public
health perspective, is that children who are overweight grow
up to be overweight or obese adults, and accordingly are at
greater risk for major health problems. Therefore, it appears
that the number of individuals that are overweight or obese
will continue to increase.

[0953] Whether someone is classified as overweight or
obese is generally determined on the basis of his or her body
mass index (BMI) which is calculated by dividing body
weight (kg) by height squared (m?). Thus, the units for BMI
are kg/m>. BMI is more highly correlated with body fat than
any other indicator of height and weight. A person is consid-
ered overweight when they have a BMI in the range of 25-30
kg/m?, whereas a person with a BMI over 30 kg/m? is classi-
fied as obese. Obesity is further divided into three classes:
Class I (BMI of about 30 to about 34.9 kg/m?), Class 11 (BMI
of about 35 to 39.9 kg/m?) and Class III (about 40 kg/m?* or
greater); see Table below for complete classifications.

Classification of Weight by Body Mass Index (BMI)
[0954]

BMI CLASSIFICATION

<18.5 Underweight
18.5-24.9 Normal
25.0-29.9 Overweight
30.0-34.9 Obesity (Class I)

35.0-39.9 Obesity (Class II)
>40 Extreme Obesity (Class IIT)

[0955] As the BMI increases for an individual there is an
increased risk of morbidity and mortality relative to an indi-
vidual with normal BMI. Accordingly, overweight and obese
individuals (BMI of about 25 kg/m* and above) are at
increased risk for physical ailments such as, but not limited to,
high blood pressure, cardiovascular disease (particularly
hypertension), high blood cholesterol, dyslipidemia, type 11
(non-insulin dependent) diabetes, insulin resistance, glucose
intolerance, hyperinsulinemia, coronary heart disease, angina
pectoris, congestive heart failure, stroke, gallstones, choles-
cystitis and cholelithiasis, gout, osteoarthritis, obstructive
sleep apnea and respiratory problems, some types of cancer
(such as endometrial, breast, prostate, and colon), complica-
tions of pregnancy, poor female reproductive health (such as
menstrual irregularities, infertility, irregular ovulation), dis-
eases of reproduction (such as sexual dysfunction, both male
and female, including male erectile dysfunction), bladder
control problems (such as stress incontinence), uric acid
nephrolithiasis, psychological disorders (such as depression,
eating disorders, distorted body image, and low self esteem).
Research has shown that even a modest reduction in body
weight can correspond to a significant reduction in the risk of
developing other ailments, such as, but not limited to, coro-
nary heart disease.

[0956] As mentioned above, obesity increases the risk of
developing cardiovascular diseases. Coronary insufficiency,
atheromatous disease, and cardiac insufficiency are at the
forefront of the cardiovascular complications induced by obe-
sity. The incidence of coronary diseases is doubled in subjects
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less than 50 years of age who are 30% overweight. The
diabetes patient faces a 30% reduced lifespan. After age 45,
people with diabetes are about three times more likely than
people without diabetes to have significant heart disease and
up to five times more likely to have a stroke. These findings
emphasize the inter-relations between risks factors for type 2
diabetes and coronary heart disease and the potential value of
an integrated approach to the prevention of these conditions
based on the prevention of obesity [Perry, 1. J., etal. BMJ310,
560-564 (1995)]. It is estimated that if the entire population
had an ideal weight, the risk of coronary insufficiency would
decrease by 25% and the risk of cardiac insufficiency and of
cerebral vascular accidents by 35%.

[0957] Diabetes has also been implicated in the develop-
ment of kidney disease, eye diseases and nervous-system
problems. Kidney disease, also called nephropathy, occurs
when the kidney’s “filter mechanism” is damaged and protein
leaks into urine in excessive amounts and eventually the kid-
ney fails. Diabetes is also a leading cause of damage to the
retina and increases the risk of cataracts and glaucoma.
Finally, diabetes is associated with nerve damage, especially
in the legs and feet, which interferes with the ability to sense
pain and contributes to serious infections. Taken together,
diabetes complications are one of the nation’s leading causes
of death.

[0958] The first line of treatment for individuals that are
overweight or obese is to offer diet and life style advice, such
as, reducing the fat content of their diet and increasing their
physical activity. However many patients find these difficult
to maintain and need additional help from drug therapy to
sustain results from these efforts.

[0959] Most currently marketed products have been unsuc-
cessful as treatments for obesity owing to a lack of efficacy or
unacceptable side-effect profiles. The most successful drug
so far was the indirectly acting 5-hydroxytryptamine (5-HT)
agonist d-fenfluramine (Redux™) but reports of cardiac
valve defects in up to one third of the patient population led to
its withdrawal by the FDA in 1998.

[0960] The 5-HT, . receptor is recognized as a well-ac-
cepted receptor target for the treatment of obesity, psychiat-
ric, and other disorders. See, for example, Halford et al.,
Serotonergic Drugs Effects on Appetite Expression and Use
for the Treatment of Obesity, Drugs 2007; 67 (1): 27-55;
Naughtonetal., 4 Review Of The Role Of Serotonin Receptors
In Psychiatric Disorders. Human Psychopharmacology
(2000), 15 (6), 397-415.

[0961] (R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hydrochloride (lorcaserin hydrochloride) is an
agonist of the 5-HT, . receptor and shows effectiveness at
reducing obesity in animal models and humans. In a phase 3
human clinical trial evaluating the safety and efficacy of lor-
caserin for weight management, statistical significance (p<0.
0001) was achieved on all three of the hierarchically ordered
co-primary endpoints for patients treated with lorcaserin ver-
sus placebo. Treatment with lorcaserin was generally very
well tolerated. An assessment of echocardiograms indicated
no apparent drug-related effect on the development of US
Food and Drug Administration (FDA)-defined valvulopathy
over the two-year treatment period. The hierarchically
ordered endpoints were the proportion of patients achieving
5% or greater weight loss after 12 months, the difference in
mean weight loss compared to placebo after 12 months, and
the proportion of patients achieving 10% or greater weight
loss after 12 months. Compared to placebo, using an intent-
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to-treat last observation carried forward (ITT-LOCF) analy-
sis, treatment with lorcaserin was associated with highly sta-
tistically significant (p<0.0001) categorical and average
weight loss from baseline after 12 months: 47.5% of lor-
caserin patients lost greater than or equal to 5% of their body
weight from baseline compared to 20.3% in the placebo
group. This result satisfied the efficacy benchmark in the most
recent FDA draft guidance. Average weight loss of 5.8% of
body weight, or 12.7 pounds, was achieved in the lorcaserin
group, compared to 2.2% of body weight, or 4.7 pounds, in
the placebo group. Statistical separation from placebo was
observed by Week 2, the first post-baseline measurement.
22.6% of lorcaserin patients lost greater than or equal to 10%
of their body weight from baseline, compared to 7.7% in the
placebo group. Lorcaserin patients who completed 52 weeks
of treatment according to the protocol lost an average of 8.2%
of body weight, or 17.9 pounds, compared to 3.4%, or 7.3
pounds, in the placebo group (p<0.0001).

[0962] In addition to obesity, the 5-HT, . receptor is also
involved in other diseases, conditions and disorders, such as,
obsessive compulsive disorder, some forms of depression,
and epilepsy. Accordingly, 5-HT, - receptor agonists can have
anti-panic properties, and properties useful for the treatment
of sexual dysfunction. In addition, 5-HT, - receptor agonists
are useful for the treatment of psychiatric symptoms and
behaviors in individuals with eating disorders such as, but not
limited to, anorexia nervosa and bulimia nervosa. Individuals
with anorexia nervosa often demonstrate social isolation.
Anorexic individuals often present symptoms of being
depressed, anxious, obsession, perfectionistic traits, and rigid
cognitive styles as well as sexual disinterest. Other eating
disorders include, anorexia nervosa, bulimia nervosa, binge
eating disorder (compulsive eating) and ED-NOS (i.e., eating
disorders not otherwise specified—an official diagnosis). An
individual diagnosed with ED-NOS possess atypical eating
disorders including situations in which the individual meets
all but a few of the criteria for a particular diagnosis. What the
individual is doing with regard to food and weight is neither
normal nor healthy.

[0963] The 5-HT, . receptor plays a role in Alzheimer Dis-
ease (AD). Therapeutic agents currently prescribed for
Alzheimer’s disease (AD) are cholinomimetic agents that act
by inhibiting the enzyme acetylcholinesterase. The resulting
effect is increased levels of acetylcholine, which modestly
improves neuronal function and cognition in patients with
AD. Although, dysfunction of cholinergic brain neurons is an
early manifestation of AD, attempts to slow the progression
of the disease with these agents have had only modest suc-
cess, perhaps because the doses that can be administered are
limited by peripheral cholinergic side effects, such as trem-
ors, nausea, vomiting, and dry mouth. In addition, as AD
progresses, these agents tend to lose their effectiveness due to
continued cholinergic neuronal loss.

[0964] Therefore, there is a need for agents that have ben-
eficial effects in AD, particularly in alleviating symptoms by
improving cognition and slowing or inhibiting disease pro-
gression, without the side effects observed with current thera-
pies. Therefore, serotonin 5-HT, - receptors, which are exclu-
sively expressed in brain, are attractive targets.

[0965] Another disease, disorder or condition that can is
associated with the function of the 5-HT, - receptor is erectile
dysfunction (ED). Erectile dysfunction is the inability to
achieve or maintain an erection sufficiently rigid for inter-
course, ejaculation, or both. An estimated 20-30 million men
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in the United States have this condition at some time in their
lives. The prevalence ofthe condition increases with age. Five
percent of men 40 years of age report ED. This rate increases
to between 15% and 25% by the age of 65, and to 55% in men
over the age of 75 years.

[0966] Erectile dysfunction can result from a number of
distinct problems. These include loss of desire or libido, the
inability to maintain an erection, premature ejaculation, lack
of emission, and inability to achieve an orgasm. Frequently,
more than one of these problems presents themselves simul-
taneously. The conditions may be secondary to other disease
states (typically chronic conditions), the result of specific
disorders of the urogenital system or endocrine system, sec-
ondary to treatment with pharmacological agents (e.g. anti-
hypertensive drugs, antidepressant drugs, antipsychotic
drugs, etc.) or the result of psychiatric problems. Erectile
dysfunction, when organic, is primarily due to vascular
irregularities associated with atherosclerosis, diabetes, and
hypertension.

[0967] There is evidence for use of a serotonin 5-HT, .~
agonist for the treatment of sexual dysfunction in males and
females. The serotonin 5-HT, . receptor is involved with the
processing and integration of sensory information, regulation
of central monoaminergic systems, and modulation of neu-
roendocrine responses, anxiety, feeding behavior, and cere-
brospinal fluid production [Tecott, L. H., et al. Nature 374:
542-546 (1995)]. In addition, the serotonin 5-HT, - receptor
has been implicated in the mediation of penile erections in
rats, monkeys, and humans.

[0968] Insummary, the 5-HT, . receptor is a validated and
well-accepted receptor target for the prophylaxis and/or treat-
ment of 5-HT, . mediated receptor diseases and disorders,
such as, obesity, eating disorders, psychiatric disorders,
Alzheimer Disease, sexual dysfunction and disorders related
thereto. It can be seen that there exists a need for selective
5-HT, - receptor agonists that can safely address these needs.
The present invention is directed to these, as well as other,
important ends.

[0969] Oneaspect ofthe present invention pertains to meth-
ods for weight management, comprising administering to an
individual in need thereof, a therapeutically effective amount
of a salt, or a pharmaceutical composition of the present
invention.

[0970] In some embodiments, the weight management
comprises one or more of: weight loss and maintenance of
weight loss.

[0971] In some embodiments, the weight management
comprises one or more of: weight loss, maintenance of weight
loss, decreasing food consumption, increasing meal-related
satiety, reducing pre-meal hunger, and reducing intra-meal
food intake.

[0972] In some embodiments, the weight loss is as an
adjunct to diet and exercise.

[0973] In some embodiments, the individual in need of
weight management is selected from: an obese patient with an
initial body mass index =30 kg/m?; an overweight patient
with an initial body mass index =27 kg/m? in the presence of
atleast one weight related comorbid condition; an overweight
patient with an initial body mass index =27 kg/m> in the
presence of at least one weight related comorbid condition;
wherein the weight related co-morbid condition is selected
from: hypertension, dyslipidemia, cardiovascular disease,
glucose intolerance, and sleep apnea.
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[0974] In some embodiments, the method further com-
prises administering a second anti-obesity agent to the indi-
vidual.

[0975] In some embodiments, the second anti-obesity
agent is selected from: chlorphentermine, clortermine, phen-
pentermine, and phentermine, and pharmaceutically accept-
able salts, solvates, and hydrates thereof.

[0976] In some embodiments, the method further com-
prises administering an anti-diabetes agent to the individual.

[0977] In some embodiments, the anti-diabetes agent is
metformin.
[0978] In some embodiments, the weight management

comprises weight loss.

[0979] Insome embodiments, the weight management fur-
ther comprises maintenance of weight loss.

[0980] Insome embodiments, the weight management fur-
ther comprises a reduced-calorie diet.

[0981] Insome embodiments, the weight management fur-
ther comprises a program of regular exercise.

[0982] Insome embodiments, the weight management fur-
ther comprises both a reduced-calorie diet and a program of
regular exercise.

[0983] In some embodiments, the individual in need of
weight management is an obese patient with an initial body
mass index =30 kg/m>.

[0984] In some embodiments, the individual in need of
weight management is an overweight patient with an initial
body mass index =27 kg/m” in the presence of at least one
weight related comorbid condition.

[0985] In some embodiments, the individual in need of
weight management is an overweight patient with an initial
body mass index =27 kg/m? in the presence of at least one
weight related comorbid condition selected from: hyperten-
sion, dyslipidemia, cardiovascular disease, glucose intoler-
ance, and sleep apnea.

[0986] In some embodiments, the individual in need of
weight management has an initial body mass index =30
kg/m?.

[0987] In some embodiments, the individual in need of
weight management has an initial body mass index =27
kg/m>.

[0988] In some embodiments, the individual in need of
weight management has an initial body mass index =27 kg/m?
in the presence of at least one weight related comorbid con-
dition.

[0989] In some embodiments, the individual in need of
weight management has an initial body mass index =27 kg/m?
in the presence of at least one weight related comorbid con-
dition selected from: hypertension, dyslipidemia, cardiovas-
cular disease, glucose intolerance, and sleep apnea.

[0990] In some embodiments, the individual in need of
weight management has an initial body mass index =25
kg/m>.

[0991] In some embodiments, the individual in need of
weight management has an initial body mass index =25 kg/m?
in the presence of at least one weight related comorbid con-
dition.

[0992] In some embodiments, the individual in need of
weight management has an initial body mass index =25 kg/m?
in the presence of at least one weight related comorbid con-
dition selected from: hypertension, dyslipidemia, cardiovas-
cular disease, glucose intolerance, and sleep apnea.
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[0993] Insome embodiments, the method for weight man-
agement further comprises administering phentermine to the
individual.

[0994] Oneaspect ofthe present invention pertains to meth-
ods for the treatment of a disorder related to 5-HT, - receptor
activity in an individual, comprising administering to an indi-
vidual in need thereof, a therapeutically effective amount of a
salt, or a pharmaceutical composition of the present inven-
tion.

[0995] Oneaspect ofthe present invention pertains to meth-
ods for the treatment of obesity, comprising administering to
an individual in need thereof, a therapeutically effective
amount of a salt, or a pharmaceutical composition of the
present invention.

[0996] In some embodiments, the method for the treatment
of obesity further comprises the administration or prescrip-
tion of phentermine.

[0997] Insome embodiments, the method for the treatment
of obesity further comprises gastric electrical stimulation.
[0998] Oneaspect ofthe present invention pertains to meth-
ods for inducing weight loss, BMI loss, waist circumference
loss or body fat percentage loss, comprising administering to
an individual in need thereof, a therapeutically effective
amount of a salt, or a pharmaceutical composition of the
present invention.

[0999] Oneaspect ofthe present invention pertains to meth-
ods for inducing weight loss, BMI loss, waist circumference
loss or body fat percentage loss in an individual in preparation
of the individual for bariatric surgery, comprising adminis-
tering to an individual in need thereof, a therapeutically effec-
tive amount of a salt, or a pharmaceutical composition of the
present invention.

[1000] Oneaspect ofthe present invention pertains to meth-
ods for maintaining weight loss, BMI loss, waist circumfer-
ence loss or body fat percentage loss in an individual, com-
prising administering to an individual in need thereof, a
therapeutically effective amount of a salt, or a pharmaceutical
composition of the present invention.

[1001] Oneaspectofthe present invention pertains to meth-
ods for maintaining weight loss, BMI loss, waist circumfer-
ence loss or body fat percentage loss in an individual follow-
ing bariatric surgery, comprising administering to an
individual in need thereof, a therapeutically effective amount
of a salt, or a pharmaceutical composition of the present
invention.

[1002] Oneaspectofthe present invention pertains to meth-
ods for inducing satiety in an individual, comprising admin-
istering to an individual in need thereof, a therapeutically
effective amount of a salt, or a pharmaceutical composition of
the present invention.

[1003] Oneaspectofthe present invention pertains to meth-
ods for decreasing food intake in an individual, comprising
administering to an individual in need thereof, a therapeuti-
cally effective amount of a salt, or a pharmaceutical compo-
sition of the present invention.

[1004] Oneaspectofthe present invention pertains to meth-
ods for decreasing hunger in an individual, comprising
administering to an individual in need thereof, a therapeuti-
cally effective amount of a salt, or a pharmaceutical compo-
sition of the present invention.

[1005] Oneaspect ofthe present invention pertains to meth-
ods for decreasing food cravings in an individual, comprising
administering to an individual in need thereof, a therapeuti-
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cally effective amount of a salt, or a pharmaceutical compo-
sition of the present invention.

[1006] Oneaspect of the present invention pertains to meth-
ods for increasing intermeal interval in an individual, com-
prising administering to an individual in need thereof, a thera-
peutically effective amount of a salt, or a pharmaceutical
composition of the present invention.

[1007] Oneaspect of the present invention pertains to meth-
ods for the treatment of a disorder selected from: schizophre-
nia, anxiety, depression, psychoses, and alcohol addiction,
comprising administering to an individual in need thereof, a
therapeutically effective amount ofa salt, or a pharmaceutical
composition of the present invention.

[1008] In some embodiments, the disorder is schizophre-
nia.

[1009] In some embodiments, the disorder is anxiety.
[1010] In some embodiments, the disorder is depression.
[1011] In some embodiments, the disorder is psychoses.
[1012] Insomeembodiments, the disorderis alcohol addic-
tion.

[1013] One aspect of the present invention pertains to the

use of salts of the present invention, in the manufacture of a
medicament for weight management in an individual.
[1014] In some embodiments, the weight management
comprises weight loss.

[1015] Insome embodiments, the weight management fur-
ther comprises maintenance of weight loss.

[1016] In some embodiments, the weight management
comprises decreasing food consumption.

[1017] In some embodiments, the weight management
comprises increasing meal-related satiety.

[1018] In some embodiments, the weight management
comprises reducing pre-meal hunger.

[1019] In some embodiments, the weight management
comprises reducing intra-meal food intake.

[1020] Insome embodiments, the weight management fur-
ther comprises a reduced-calorie diet.

[1021] Insome embodiments, the weight management fur-
ther comprises a program of regular exercise.

[1022] Insome embodiments, the weight management fur-
ther comprises both a reduced-calorie diet and a program of
regular exercise.

[1023] In some embodiments, the individual is an obese
patient with an initial body mass index =30 kg/m>.

[1024] In some embodiments, the individual is an over-
weight patient with an initial body mass index =27 kg/m? in
the presence of at least one weight related comorbid condi-
tion.

[1025] In some embodiments, the individual is an over-
weight patient with an initial body mass index =27 kg/m? in
the presence of at least one weight related comorbid condition
selected from: hypertension, dyslipidemia, cardiovascular
disease, glucose intolerance, and sleep apnea.

[1026] In some embodiments, the individual has an initial
body mass index =30 kg/m>.

[1027] In some embodiments, the individual has an initial
body mass index =27 kg/m?.

[1028] In some embodiments, the individual has an initial
body mass index =27 kg/m? in the presence of at least one
weight related comorbid condition.

[1029] In some embodiments, the individual has an initial
body mass index =27 kg/m? in the presence of at least one
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weight related comorbid condition selected from: hyperten-
sion, dyslipidemia, cardiovascular disease, glucose intoler-
ance, and sleep apnea.

[1030] In some embodiments, the individual has an initial
body mass index =25 kg/m>.

[1031] In some embodiments, the individual has an initial
body mass index =25 kg/m? in the presence of at least one
weight related comorbid condition.

[1032] In some embodiments, the individual has an initial
body mass index =25 kg/m? in the presence of at least one
weight related comorbid condition selected from: hyperten-
sion, dyslipidemia, cardiovascular disease, glucose intoler-
ance, and sleep apnea.

[1033] In some embodiments, the medicament for weight
management is used in combination with phentermine.
[1034] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for a disorder related to 5-HT, - receptor activity
in an individual.

[1035] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for the treatment of obesity in an individual.
[1036] Insome embodiments, the treatment of obesity fur-
ther comprises the administration or prescription of phenter-
mine.

[1037] Insome embodiments, the treatment of obesity fur-
ther comprises gastric electrical stimulation.

[1038] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for inducing weight loss, BMI loss, waist cir-
cumference loss or body fat percentage loss in an individual.
[1039] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for inducing weight loss, BMI loss, waist cir-
cumference loss or body fat percentage loss in an individual
in preparation of the individual for bariatric surgery.

[1040] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for maintaining weight loss, BMI loss, waist
circumference loss or body fat percentage loss in an indi-
vidual.

[1041] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for maintaining weight loss, BMI loss, waist
circumference loss or body fat percentage loss in an indi-
vidual following bariatric surgery.

[1042] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for inducing satiety in an individual.

[1043] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for decreasing food intake in an individual.
[1044] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for decreasing hunger in an individual.

[1045] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for decreasing food cravings in an individual.
[1046] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
medicament for increasing intermeal interval in an indi-
vidual.

[1047] One aspect of the present invention pertains to the
use of salts of the present invention, in the manufacture of a
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medicament for the treatment of a disorder selected from:
schizophrenia, anxiety, depression, psychoses, and alcohol
addiction in an individual.

[1048] In some embodiments, the disorder is schizophre-
nia.

[1049] In some embodiments, the disorder is anxiety.
[1050] In some embodiments, the disorder is depression.
[1051] In some embodiments, the disorder is psychoses.
[1052] Insomeembodiments, the disorderis alcohol addic-
tion.

[1053] One aspect of the present invention pertains to salts

of the present invention, for use in a method of treatment of
the human or animal body by therapy.

[1054] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement.

[1055] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight loss.
[1056] One aspect of the present invention pertains to salts
of the present invention, for use in a method of maintenance
of weight loss.

[1057] One aspect of the present invention pertains to salts
of the present invention, for use in a method of decreasing
food consumption.

[1058] One aspect of the present invention pertains to salts
of the present invention, for use in a method of increasing
meal-related satiety.

[1059] One aspect of the present invention pertains to salts
of the present invention, for use in a method of reducing
pre-meal hunger.

[1060] One aspect of the present invention pertains to salts
of the present invention, for use in a method of reducing
intra-meal food intake.

[1061] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement further comprising a reduced-calorie diet.

[1062] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement further comprising a program of regular exercise.
[1063] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement further comprising a reduced-calorie diet and a pro-
gram of regular exercise.

[1064] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in an obese patient with an initial body mass index
230 kg/m>.

[1065] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in an overweight patient with an initial body mass
index =27 kg/m? in the presence of at least one weight related
co-morbid condition.

[1066] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in an overweight patient with an initial body mass
index =27 kg/m? in the presence of at least one weight related
co-morbid condition selected from: hypertension, dyslipi-
demia, cardiovascular disease, glucose intolerance, and sleep
apnea.

[1067] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in an individual with an initial body mass index =30
kg/m?.
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[1068] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in an individual with an initial body mass index =27
kg/m>.

[1069] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in an individual with an initial body mass index =27
kg/m? in the presence of at least one weight related co-morbid
condition.

[1070] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in an individual with an initial body mass index =27
kg/m? in the presence of at least one weight related co-morbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1071] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in an individual with an initial body mass index =25
kg/m>.

[1072] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in an individual with an initial body mass index =25
kg/m? in the presence of at least one weight related co-morbid
condition.

[1073] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in an individual with an initial body mass index =25
kg/m? in the presence of at least one weight related co-morbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1074] One aspect of the present invention pertains to salts
of the present invention, for use in a method of weight man-
agement in combination with phentermine.

[1075] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of treatment of the human or animal body
by therapy.

[1076] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management.

[1077] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight loss.

[1078] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of maintenance of weight loss.

[1079] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of decreasing food consumption.

[1080] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of increasing meal-related satiety.

[1081] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of reducing pre-meal hunger.

[1082] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of reducing intra-meal food intake.
[1083] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
foruse in a method of weight management further comprising
a reduced-calorie diet.
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[1084] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management further comprising
a program of regular exercise.

[1085] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management further comprising
a reduced-calorie diet and a program of regular exercise.
[1086] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in an obese patient
with an initial body mass index =30 kg/m?.

[1087] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in an overweight
patient with an initial body mass index =27 kg/m? in the
presence of at least one weight related co-morbid condition.
[1088] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in an overweight
patient with an initial body mass index =27 kg/m? in the
presence of at least one weight related co-morbid condition
selected from: hypertension, dyslipidemia, cardiovascular
disease, glucose intolerance, and sleep apnea.

[1089] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in an individual
with an initial body mass index =30 kg/m?.

[1090] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in an individual
with an initial body mass index =27 kg/m?.

[1091] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in an individual
with an initial body mass index =27 kg/m? in the presence of
at least one weight related co-morbid condition.

[1092] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in an individual
with an initial body mass index =27 kg/m? in the presence of
at least one weight related co-morbid condition selected
from: hypertension, dyslipidemia, cardiovascular disease,
glucose intolerance, and sleep apnea.

[1093] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in an individual
with an initial body mass index =25 kg/m>.

[1094] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in an individual
with an initial body mass index =25 kg/m? in the presence of
at least one weight related co-morbid condition.

[1095] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in an individual
with an initial body mass index =25 kg/m? in the presence of
at least one weight related co-morbid condition selected
from: hypertension, dyslipidemia, cardiovascular disease,
glucose intolerance, and sleep apnea.

[1096] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 20
kg/m? in the presence of at least one weight related comorbid
condition.
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[1097] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 20
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1098] In some embodiments, the individual in need of
weight management has an initial body mass index =about 21
kg/m? in the presence of at least one weight related comorbid
condition.

[1099] In some embodiments, the individual in need of
weight management has an initial body mass index =about 21
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1100] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 22
kg/m? in the presence of at least one weight related comorbid
condition.

[1101] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 22
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1102] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 23
kg/m? in the presence of at least one weight related comorbid
condition.

[1103] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 23
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1104] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 24
kg/m? in the presence of at least one weight related comorbid
condition.

[1105] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 24
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1106] In some embodiments, the individual in need of
weight management has an initial body mass index =about 25
kg/m? in the presence of at least one weight related comorbid
condition.

[1107] In some embodiments, the individual in need of
weight management has an initial body mass index =about 25
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1108] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 26
kg/m? in the presence of at least one weight related comorbid
condition.

[1109] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 26
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1110] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 27
kg/m? in the presence of at least one weight related comorbid
condition.
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[1111] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 27
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1112] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 28
kg/m? in the presence of at least one weight related comorbid
condition.

[1113] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 28
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1114] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 29
kg/m? in the presence of at least one weight related comorbid
condition.

[1115] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 29
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1116] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 30
kg/m? in the presence of at least one weight related comorbid
condition.

[1117] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 30
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1118] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 31
kg/m? in the presence of at least one weight related comorbid
condition.

[1119] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 31
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1120] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 32
kg/m? in the presence of at least one weight related comorbid
condition.

[1121] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 32
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1122] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 33
kg/m? in the presence of at least one weight related comorbid
condition.

[1123] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 33
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1124] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 34
kg/m? in the presence of at least one weight related comorbid
condition.
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[1125] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 34
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1126] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 35
kg/m? in the presence of at least one weight related comorbid
condition.

[1127] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 35
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1128] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 36
kg/m? in the presence of at least one weight related comorbid
condition.

[1129] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 36
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1130] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 37
kg/m? in the presence of at least one weight related comorbid
condition.

[1131] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 37
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1132] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 38
kg/m? in the presence of at least one weight related comorbid
condition.

[1133] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 38
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1134] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 39
kg/m? in the presence of at least one weight related comorbid
condition.

[1135] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 39
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1136] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 40
kg/m? in the presence of at least one weight related comorbid
condition.

[1137] In some embodiments, the individual in need of
weight management has an initial body mass index zabout 40
kg/m? in the presence of at least one weight related comorbid
condition selected from: hypertension, dyslipidemia, cardio-
vascular disease, glucose intolerance, and sleep apnea.
[1138] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of weight management in combination
with phentermine.
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[1139] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of treatment of a disorder related to
5-HT, . receptor activity in an individual.

[1140] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of treatment of obesity in an individual.

[1141] In some embodiments, the method of treatment of
obesity further comprises the administration or prescription
of phentermine.

[1142] In some embodiments, the method of treatment of
obesity further comprises gastric electrical stimulation.

[1143] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of inducing weight loss, BMI loss, waist
circumference loss or body fat percentage loss in an indi-
vidual.

[1144] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of inducing weight loss, BMI loss, waist
circumference loss or body fat percentage loss in an indi-
vidual in preparation of the individual for bariatric surgery.

[1145] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of maintaining weight loss, BMI loss,
waist circumference loss or body fat percentage loss in an
individual.

[1146] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of maintaining weight loss, BMI loss,
waist circumference loss or body fat percentage loss in an
individual following bariatric surgery.

[1147] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of inducing satiety in an individual.

[1148] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of decreasing food intake in an individual.

[1149] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of decreasing hunger in an individual.

[1150] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of decreasing food cravings in an indi-
vidual.

[1151] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of increasing intermeal interval in an
individual.

[1152] One aspect of the present invention pertains to salts
and pharmaceutical compositions of the present invention,
for use in a method of treatment of a disorder selected from:
schizophrenia, anxiety, depression, psychoses, and alcohol
addiction in an individual.

[1153] In some embodiments, the disorder is schizophre-
nia.

[1154] In some embodiments, the disorder is anxiety.
[1155] In some embodiments, the disorder is depression.
[1156] In some embodiments, the disorder is psychoses.
[1157] Insomeembodiments, the disorderis alcohol addic-
tion.
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Combination Therapies

[1158] The modified-release dosage-forms of the present
invention can be used in combination with suitable pharma-
ceutical agents.

[1159] Insome embodiments the modified-release dosage-
forms of the present invention can be used in combination
with a second anti-obesity agent. Anti-obesity agents include,
for example, adrenergic reuptake inhibitors, apolipopro-
tein-B secretion/microsomal triglyceride transfer protein
inhibitors, 33 adrenergic receptor agonists, bombesin ago-
nists, cannabinoid 1 receptor antagonists, cholescystoki-
nin-A agonists, ciliary neutrotrophic factors, dopamine ago-
nists, galanin antagonists, ghrelin receptor antagonists,
glucagon-like peptide-1 receptor agonists, glucocorticoid
receptor agonists or antagonists, histamine-3 receptor
antagonists or reverse agonists, human agouti-related pro-
teins, leptin receptor agonists, lipase inhibitors, MCR-4 ago-
nists, melanin concentrating hormone antagonists, melano-
cyte-stimulating hormone receptor analogs, monoamine
reuptake inhibitors, neuromedin U receptor agonists, neu-
ropeptide-Y antagonists, orexin receptor antagonists, stimu-
lants, sympathomimetic agents, thyromimetic agents, and
urocortin binding protein antagonists.

[1160] In some embodiments, the second anti-obesity
agent is selected from: 4-methylamphetamine, 5S-HTP, amfe-
cloral, amfepentorex, amfepramone, aminorex, amphet-
amine, amphetaminil, atomoxetine, benfluorex, benzphet-
amine, bromocriptine, bupropion, cathine, cathinone,
cetilistat, chlorphentermine, ciclazindol, clobenzorex, clo-
forex, clominorex, clortermine, dapiclermin, dehydroepi-
androsterone, dehydroepiandrosterone analogues, dexmeth-
ylphenidate, dextroamphetamine, dextromethamphetamine,
difemetorex, dimethylcathinone, dinitrophenol,
diphemethoxidine, ephedra, ephedrine, ethylamphetamine,
etolorex, fenbutrazate, fencamfamine, fenethylline, fenpro-
porex, fludorex, fluminorex, furfenorex, galactomannan, glu-
comannan, ibipinabant, indanorex, khat, L.-dopa, leptin, a
leptin analog, levopropylhexedrine, lisdexamfetamine,
L-phenylalanine, L-tryptophan, L-tyrosine, N-[[trans-4-[(4,
5-dihydro[1]benzothiepino[5,4-d]thiazol-2-yl)amino]cyclo-
hexyl|methyl|methanesulfonamide, manifaxine, mazindol,
mefenorex, metformin, methamphetamine, methylphenidate,
naloxone, naltrexone, oleoyl-estrone, orlistat, otenabant,
oxyntomodulin, P57, pemoline, peptide YY, phendimetra-
zine, phenethylamine, phenmetrazine, phenpentermine,
phentermine, phenylpropanolamine, pipradrol, prolintane,
propylhexedrine, pseudoephedrine, pyrovalerone, radafax-
ine, reboxetine, rimonabant, setazindol, sibutramine, sim-
mondsin, sterculia, surinabant, synephrine, taranabant,
tesofensine, topiramate, viloxazine, xylopropamine, yohim-
bine, zonisamide, and zylofuramine, and pharmaceutically
acceptable salts, solvates, and hydrates thereof.

[1161] In some embodiments, the second anti-obesity
agent is selected from: 4-methylamphetamine, amfecloral,
amfepentorex, amfepramone, aminorex, amphetamine,
amphetaminil, atomoxetine, benfluorex, benzphetamine,
bupropion, cathine, cathinone, chlorphentermine, ciclazin-
dol, clobenzorex, cloforex, clominorex, clortermine, dexm-
ethylphenidate, dextroamphetamine, dextromethamphet-
amine, difemetorex, dimethylcathinone, diphemethoxidine,
ephedra, ephedrine, ethylamphetamine, etolorex, fen-
butrazate, fencamfamine, fenethylline, fenproporex, flu-
dorex, fluminorex, furfenorex, indanorex, khat, levopropyl-
hexedrine, lisdexamfetamine, manifaxine, mazindol,
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metfenorex, methamphetamine, methylphenidate, pemoline,
phendimetrazine, phenethylamine, phenmetrazine, phenpen-
termine, phentermine, phenylpropanolamine, pipradrol, pro-
lintane, propylhexedrine, pseudoephedrine, pyrovalerone,
radafaxine, reboxetine, setazindol, sibutramine, synephrine,
taranabant, tesofensine, viloxazine, Xylopropamine, and
zylofuramine, and pharmaceutically acceptable salts, sol-
vates, and hydrates thereof.

[1162] In some embodiments, the second anti-obesity
agent is selected from: chlorphentermine, clortermine, phen-
pentermine, and phentermine, and pharmaceutically accept-
able salts, solvates, and hydrates thereof.

[1163] Insome embodiments the modified-release dosage-
forms of the present invention can be used in combination
with an anti-diabetes agent. Anti-diabetes agents include, for
example, DPP-IV inhibitors, biguanides, alpha-glucosidase
inhibitors, insulin analogues, sulfonylureas, SGLT2 inhibi-
tors, meglitinides, thiazolidinediones, anti-diabetic peptide
analogues, and GPR119 agonists.

[1164] In some embodiments, the anti-diabetes agent is
selected from: sitagliptin, vildagliptin, saxagliptin, aloglip-
tin, linagliptin, phenformin, metformin, buformin, proguanil,
acarbose, miglitol, voglibose, tolbutamide, acetohexamide,
tolazamide, chlorpropamide, glipizide, glibenclamide,
glimepiride, gliclazide, dapagliflozin, remigliflozin, sergli-
flozin, and 4-[6-(6-methanesulfonyl-2-methyl-pyridin-3-
ylamino)-5-methoxy-pyrimidin-4-yloxy|-piperidine-1-car-
boxylic acid isopropy! ester.

[1165] In some embodiments, the anti-diabetes agent is a
DPP-1V inhibitor selected from the following compounds
and pharmaceutically acceptable salts, solvates, and hydrates
thereof: 3(R)-amino-1-[3-(trifluoromethyl)-5,6,7,8-tetrahy-
dro[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-4-(2,4,5-trifluorophe-
nyl)butan-1-one; 1-[2-(3-hydroxyadamant-1-ylamino)
acetyl|pyrrolidine-2(S)-carbonitrile;  (1S,3S,5S)-2-[2(S)-
amino-2-(3-hydroxyadamantan-1-yl)acetyl]-2-azabicyclo[3.
1.0]hexane-3-carbonitrile; 2-[6-[3(R)-aminopiperidin-1-yl1]-
3-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-1-
ylmethyl|benzonitrile; 8-[3(R)-aminopiperidin-1-yl]-7-(2-
butynyl)-3-methyl-1-(4-methylquinazolin-2-ylmethyl)
xanthine; 1-[N-[3(R)-pyrrolidinyl]glycyl]pyrrolidin-2(R)-yl
boronic acid; 4(S)-fluoro-1-[2-[(1R,3S)-3-(1H-1,2,4-triazol-
1-ylmethyl)cyclopentylamino]acetyl]pyrrolidine-2(S)-car-
bonitrile; 1-[(2S,3S,11bS)-2-amino-9,10-dimethoxy-2,3,4,
6,7,11b-hexahydro-1H-pyrido[2,1-a]isoquinolin-3-y1]-4(S)-
(fluoromethyl)pyrrolidin-2-one; (28,4S)-2-cyano-4-fluoro-
1-[(2-hydroxy-1,1-dimethyl)ethylamino]acetylpyrrolidine;
8-(cis-hexahydro-pyrrolo[3,2-b|pyrrol-1-y1)-3-methyl-7-(3-
methyl-but-2-enyl)-1-(2-0x0-2-phenylethyl)-3,7-dihydro-
purine-2,6-dione; 1-((3S,4S)-4-amino-1-(4-(3,3-difluoropy-
rrolidin-1-y1)-1,3,5-triazin-2-yl)pyrrolidin-3-y1)-5,
Sdifluoropiperidin-2-one;  (R)-2-((6-(3-aminopiperidin-1-
y1)-3-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)
methyl)-4-fluorobenzonitrile; 5-{(S)-2-[2-((S)-2-cyano-
pyrrolidin-1-y1)-2-oxo-ethylamino]-propyl}-5-(1H-tetrazol -
5-yD10,11-dihydro-5H-dibenzo|a,d]cycloheptene-2,8-
dicarboxylic acid bis-dimethylamide; ((2S,4S)-4-(4-(3-
methyl-1-phenyl-1H-pyrazol-5-yl)piperazin-1-yl)
pyrrolidin-2-yl)(thiazolidin-3-yl)methanone; (2S,4S8)-1-[2-
[(4-ethoxycarbonylbicyclo[2.2.2]oct-1-yl)amino]acetyl]-4-
fluoropyrrolidine-2-carbonitrile; 6-[(3R)-3-amino-piperidin-
1-y1]-5-(2-chloro-5-fluoro-benzyl)-1,3-dimethyl-1,5-
dihydro-pyrrolo[3,2-d]pyrimidine-2,4-dione; 2-({6-[(3R)-3-
amino-3-methylpiperidin-1-yl]-1,3-dimethyl-2,4-dioxo-1,2,
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3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl}methyl)-4-
fluorobenzonitrile;  (2S)-1-{[2-(5-methyl-2-phenyl-oxazol-
4-yl)-ethylamino]-acetyl }-pyrrolidine-2-carbonitrile; (2S)-
1-{[1,1-dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl)-
propylamino]-acetyl}-pyrrolidine-2-carbonitrile; (3,3-
difluoropyrrolidin-1-y1)-((2S,4S)-4-(4-(pyrimidin-2-yl)
piperazin-1-yl)pyrrolidin-2-yl)methanone; (28S,4S)-1-[(2S)-
2-amino-3,3-bis(4-fluorophenyl)propanoyl]-4-
fluoropyrrolidine-2-carbonitrile;  (2S,5R)-5-ethynyl-1-{N-
(4-methyl-1-(4-carboxy-pyridin-2-yl)piperidin-4-y1)
glycyl}pyrrolidine-2-carbonitrile;  and  (1S,6R)-3-{[3-
(trifluoromethyl)-5,6-dihydro[ 1,2,4]triazolo[4,3-a]pyrazin-
7(8H)-yl]carbonyl}-6-(2,4,5-trifluorophenyl)cyclohex-3-
en-1-amine.

[1166] Insome embodiments, the anti-diabetes agent is an
alpha-glucosidase inhibitor selected from the following com-
pounds and pharmaceutically acceptable salts, solvates, and
hydrates thereof: (2R,3R,4R,5R)-4-((2R,3R,4R,5S,6R)-5-
((2R,3R.48,5S,6R)-3.4-dihydroxy-6-methyl-5-((1S,4R,5S,
65)-4,5,6-trihydroxy-3-(hydroxymethyl)cyclohex-2-eny-
lamino)tetrahydro-2H-pyran-2-yloxy)-3,4-dihydroxy-6-
(hydroxymethyl)tetrahydro-2H-pyran-2-yloxy)-2,3,5,6-
tetrahydroxyhexanal; (2R,3R,4R,58)-1-(2-hydroxyethyl)-2-
(hydroxymethyl)piperidine-3,4,5-triol; and (1S,2S5,3R.4S,
55)-5-(1,3-dihydroxypropan-2-ylamino)-1-
(hydroxymethyl)cyclohexane-1,2,3,4-tetraol.

[1167] In some embodiments, the anti-diabetes agent is a
sulfonylurea selected from the following compounds and
pharmaceutically acceptable salts, solvates, and hydrates
thereof:  N-(4-(N-(cyclohexylcarbamoyl)sulfamoyl)phen-
ethyl)-5-methylpyrazine-2-carboxamide);  5-chloro-N-(4-
(N-(cyclohexylcarbamoyl)sulfamoyl)phenethyl)-2-meth-
oxybenzamide; and 3-ethyl-4-methyl-N-(4-(N-((1r,4r)-4-
methylcyclohexylcarbamoyl)sultamoyl)phenethyl)-2-oxo-
2,5-dihydro-1H-pyrrole-1-carboxamide.

[1168] Insome embodiments, the anti-diabetes agent is an
SGLT2 inhibitor selected from the following compounds and
pharmaceutically acceptable salts, solvates, and hydrates
thereof: (2S,3R,4R,5S,6R)-2-(4-chloro-3-(4-ethoxybenzyl)
phenyl)-6-(hydroxymethyl)tetrahydro-2H-pyran-3.4,5-triol;
ethyl  ((2R,3S,4S,5R,68)-3,4,5-trihydroxy-6-(4-(4-isopro-
poxybenzyl)-1-isopropyl-5-methyl-1H-pyrazol-3-yloxy)tet-
rahydro-2H-pyran-2-yl)methyl carbonate; and ethyl ((2R,3S,
48S,5R,68)-3,4,5-trihydroxy-6-(2-(4-methoxybenzyl)
phenoxy )tetrahydro-2H-pyran-2-yl)methyl carbonate.

[1169] In some embodiments, the anti-diabetes agent is a
meglitinide selected from the following compounds and phar-
maceutically acceptable salts, solvates, and hydrates thereof:
(S)-2-ethoxy-4-(2-(3-methyl-1-(2-(piperidin-1-yl)phenyl)
butylamino)-2-oxoethyl)benzoic acid; (R)-2-((1r,4R)-4-iso-
propylcyclohexanecarboxamido)-3-phenylpropanoic  acid;
and (S)-2-benzyl-4-((3aR,7aS)-1H-isoindol-2(3H,3aH,4H,
5H,6H,7H,7aH)-yl)-4-oxobutanoic acid.

[1170] In some embodiments, the anti-diabetes agent is a
biguanide selected from the following compounds and phar-
maceutically acceptable salts, solvates, and hydrates thereof:
metformin, phenformin, buformin, and proguanil.

[1171] In some embodiments, the anti-diabetes agent is
metformin.
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[1172] In some embodiments, the anti-diabetes agent is a
GPR119 agonist selected from the GPR119 agonists dis-
closed in the following PCT applications: W02006083491,
WO 2008081204, W02009123992, WO02010008739,
W02010029089, and W02010149684.

[1173] In some embodiments, the anti-diabetes agent is
4-[6-(6-methanesulfonyl-2-methyl-pyridin-3-ylamino)-5-
methoxy-pyrimidin-4-yloxy|-piperidine-1-carboxylic acid
isopropyl ester.

[1174] In some embodiments, the anti-diabetes agent is
5-(4-(4-(3-fluoro-4-(methylsulfonyl)phenoxy ))butan-2-y1)
piperidin-1-y1)-3-isopropyl-1,2.4-oxadiazole.

[1175] Other anti-obesity agents, and anti-diabetes agents
including the agents set forth infra, are well known, or will be
readily apparent in light of the instant disclosure, to one of
ordinary skill in the art. It will be understood that the scope of
combination therapy of the modified-release dosage forms of
the present invention with other anti-obesity agents and with
anti-diabetes agents is not limited to those listed above, but
includes in principle any combination with any pharmaceu-
tical agent or pharmaceutical composition useful for the treat-
ment of overweight, obese, and diabetic individuals.

[1176] One aspect of the present invention pertains to
modified-release dosage forms of'the present invention, char-
acterized in that the modified-release dosage form is admin-
istered in conjunction with a second anti-obesity agent as
described herein.

[1177] One aspect of the present invention pertains to
modified-release dosage forms of'the present invention, char-
acterized in that the modified-release dosage form is admin-
istered in conjunction with an anti-diabetes agent as
described herein.

[1178] One aspect of the present invention pertains to
modified-release dosage forms of the present invention for
use in combination with a second anti-obesity agent for use in
weight management.

[1179] One aspect of the present invention pertains to
modified-release dosage forms of the present invention for
use in combination with an anti-diabetes agent for use in
weight management and the treatment of diabetes.

[1180] Oneaspect of the present invention pertains to meth-
ods of weight management in an individual in need thereof,
comprising administering to the individual a modified-re-
lease dosage form of the present invention and a second
anti-obesity agent wherein the modified-release dosage form
and the second anti-obesity agent are administered to the
individual simultaneously, separately, or sequentially.
[1181] Oneaspect of the present invention pertains to meth-
ods of weight management and treating diabetes in an indi-
vidual in need thereof, comprising administering to the indi-
vidual a modified-release dosage form of the present
invention and an anti-diabetes agent wherein the modified-
release dosage form and the anti-diabetes agent are adminis-
tered to the individual simultaneously, separately, or sequen-
tially.

[1182] Oneaspect of the present invention pertains to meth-
ods of weight management in an individual in need thereof,
wherein the individual has been or is being treated with a
second anti-obesity agent, the method comprising adminis-
tering to the individual a therapeutically effective amount of
a modified-release dosage form of the present invention.
[1183] Oneaspect of the present invention pertains to meth-
ods of weight management and treatment of diabetes in an
individual in need thereof, wherein the individual has been or
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is being treated with an anti-diabetes agent, the method com-
prising administering to the individual a therapeutically
effective amount of a modified-release dosage form of the
present invention.

[1184] One aspect of the present invention pertains to anti-
obesity agents, characterized in that the anti-obesity agent is
administered in conjunction with a modified-release dosage
form of the present invention.

[1185] One aspect of the present invention pertains to anti-
diabetes agents, characterized in that the anti-diabetes agent
is administered in conjunction with a modified-release dos-
age form of the present invention.

[1186] One aspect of the present invention pertains to anti-
obesity agents for use in combination with a modified-release
dosage form of the present invention for use in weight man-
agement.

[1187] One aspect of the present invention pertains to anti-
diabetes agents for use in combination with a modified-re-
lease dosage form of the present invention for use in weight
management and the treatment of diabetes.

[1188] Oneaspectofthe present invention pertains to meth-
ods of weight management in an individual in need thereof,
comprising administering to the individual an anti-obesity
agent and a modified-release dosage form of the present
invention wherein the anti-obesity agent and the modified-
release dosage form are administered to the individual simul-
taneously, separately, or sequentially.

[1189] Oneaspectofthe present invention pertains to meth-
ods of weight management and treating diabetes in an indi-
vidual in need thereof, comprising administering to the indi-
vidual an anti-diabetes agent and a modified-release dosage
form of the present invention wherein the anti-diabetes agent
and the modified-release dosage form are administered to the
individual simultaneously, separately, or sequentially.

[1190] Oneaspect ofthe present invention pertains to meth-
ods of weight management in an individual in need thereof,
wherein the individual has been or is being treated with a
modified-release dosage form of the present invention, the
method comprising administering to the individual a thera-
peutically effective amount of a second anti-obesity agent.

[1191] Oneaspect ofthe present invention pertains to meth-
ods of weight management and treatment of diabetes in an
individual in need thereof, wherein the individual has been or
is being treated with a modified-release dosage form of the
present invention, the method comprising administering to
the individual a therapeutically effective amount of an anti-
diabetes agent.

[1192] The invention will be described in greater detail by
way of specific examples. The following examples are
offered for illustrative purposes, and are not intended to limit
the invention in any manner. Those of skill in the art will
readily recognize a variety of noncritical parameters which
can be changed or modified to yield essentially the same
results.

EXAMPLES

[1193] The following examples are provided to further
define the invention without, however, limiting the invention
to the particulars of these examples. The compounds and salts
thereof described herein, supra and infra, are named accord-
ing to the CS ChemDraw Ultra Version 7.0.1, AutoNom ver-
sion 2.2, or CS ChemDraw Ultra Version 9.0.7. In certain
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instances common names are used and it is understood that
these common names would be recognized by those skilled in
the art.

[1194] Powder X-ray Diffraction (PXRD) studies were
conducted using an X’Pert PRO MPD powder diffractometer
(PANalytical, Inc.; EQ0233) with a Cu source set at 45 kV
and 40 mA, Cu(Ka) radiation and an X’Celerator detector.
Samples were placed on a PXRD sample plate either as-is or
ground slightly to reduce the size of large particles or crystals.
Data were collected with the samples spinning from 5° to 40°
20. Data were analyzed by X’Pert Data Viewer software,
version 1.0a, to determine crystallinity and/or crystal form,
and by X’Pert HighScore software, version 1.0b, to generate
the tables of PXRD peaks.

[1195] Differential scanning calorimetry (DSC) studies
were conducted using a TA Instruments, Q2000 (EQ1980) at
heating rate 10° C./min. The instruments were calibrated by
the vendor for temperature and energy using the melting point
and enthalpy of fusion of an indium standard.

[1196] Thermogravimetric analyses (TGA) were con-
ducted using a TA Instruments TGA Q5000 (EQ1982) at
heating rate 10° C./min. The instrument was calibrated by the
vendor using Alumel and Nickel Curie points for the furnace
temperature and a standard weight for the balance.

[1197] Dynamic moisture-sorption (DMS) studies were
conducted using a dynamic moisture-sorption analyzer, VTI
Corporation, SGA-100, equipment #0228. Samples were pre-
pared for DMS analysis by placing 5 mg to 20 mg of a sample
in a tared sample holder. The sample was placed on the
hang-down wire of the VTI balance. A drying step was run,
typically at 40° C. and 0.5-1% RH for 1-2 h. The isotherm
temperature is 25° C. Defined % RH holds typically ranged
from 10% RH to 90% RH or 95% RH, with intervals of 10 to
20% RH. A % weight change smaller than 0.010% over a
specified number of minutes (typically 10-20), or up to 2 h,
whichever occurs first, is required before continuing to the
next % RH hold. The water content of the sample equilibrated
as described above was determined at each % RH hold.

[1198] If saturated in water with excess solid, a deliquesc-
ing compound or salt thereof equilibrated in a closed system
ata given temperature produces a % RH in that closed system
that is equal to its deliquescing % RH (DRH) at that tempera-
ture. Fractional relative humidity is equal to water activity
(a,,) in the vapor phase and at equilibrium in a closed system,
the a,, in an aqueous solution is equal to the aw in the vapor
phase above the solution (see Equation 1).

DRH % RH
100% ~ 100%

= a,,(vapor)

Equation 1
(above enclosed sar ag sol'n at equil) q

= a,(liquid)

[1199] A water activity meter was used to measure DRH for
selected salts described herein. The instrument used for this
study is a Decagon Devices Aqual.ab 4TE water activity
meter, equipment #2169. This instrument is designed with
temperature control and a small headspace above the
enclosed sample to establish equilibrium between solution
and vapor phases quickly. Measured a,, values at 25° C. for
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samples of aqueous-saturated lorcaserin salts with excess
solid were multiplied by 100% to get DRH values in % RH.

[1200] Acquity ultra performance liquid chromatography
(UPLC) from Waters was used for solubility and stoichiom-
etry determination. Instrument number is SY-EQ 1889.
UPLC was equipped with Acquity PDA detector. UPLC
mobile phase solvent A was 0.1% TFA in DI-water, solvent B
was 0.1% TFA in acetonitrile. The mobile phase gradient as
shown in the table below:

Time (min) Flow (mL/min) %A % B Curve
0.600 95.0 5.0
2.00 0.600 5.0 95.0 6
2.50 0.600 5.0 95.0 6
2.75 0.600 95.0 5.0 1
5.00 0.000 95.0 5.0 11
[1201] Column temperature was 40+5° C. Acquity UPLC®

HSS T3 1.8 um, 2.1x50 mm column was used.

[1202] A known amount of sample was dissolved in water
and analyzed by UPLC. The weight percent of Compound 1
in the salt samples was determined by comparing the UV
signal to that of a standard, Compound 1 hydrochloride salt
hemihydrate, or Compound 1 free base. The percentage of
Compound 1 or the percentage of the counterion determined
was compared to the theoretical values to establish the sto-
ichiometry.

Example 1

Modified-Release Tablets Comprising (R)-8-Chloro-
1-methyl-2,3.4,5-tetrahydro-1H-3-benzazepine
Hydrochloride Salt Hemihydrate, Form III

[1203] Modified-release tablet formulations of (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine

hydrochloride salt hemihydrate, Form I1I were prepared. The
upper limit of the desired release profile as established by
pharmacokinetics simulation was defined as a C,,,, not more

than the C,,,, observed when dosing 10-mg immediate-re-
lease tablets b.i.d.

Reagents and Materials

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-ben-
zazepine hydrochloride salt hemihydrate, Form 111

[1204] Hydroxypropyl methyl cellulose K4M, Colorcon
[1205] Microcrystalline cellulose (Avicel PH102), FMC
[1206] Mannitol, Pearlitol 200SD, Roquette

[1207] Mannitol, Mannogem EZ, SPI Pharma

[1208] Mannitol, Mannogem 2080, SPI Pharma

[1209] Magnesium stearate, vegetable grade, Mallinckrodt
[1210] Surelease® (ethyl cellulose dispersion), Colorcon
[1211] Opadry® (YS-1-7472), Colorcon

[1212] Opadry® II Blue (89F90951), Colorcon
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Manufacturing
[1213] The following batches were manufactured:

Batch

Ingredient 1 2 3 4 5 6 7

Core Tablet (mg)

Compound 1 20.8 20.8 20.8 20.8 20.8 20.8 208
Hydrochloride

Salt Hemihydrate,

Form III

Mannitol 677 677 677 617 617 91.7 91.7
HPMC K4M 150 150 150 150 150 120 120
Avicel PH102 60 60 60 60 60 60 60
Magnesium stearate 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Coating (mg)

20.8 20.8 31.2 312

67.7 677 573 573
150 150 150 150
60 60 60 60

1.5 1.5 1.5 1.5

Opadry ® II Blue 151 0 0 0 0 0 0 0 0 0 0

Surelease ®/Opadry ® 0 78 137 0 0 87 155 0 0 8.7 154

85/15

Surelease ®/Opadry ® 0 0 0 0 14.9 0 0 0 0 0 0

80/20

Surelease ®/Opadry ® 0 0 0 16.2 0 0 0 7.5 297 0 0

75/25

[1214] All modified-release tablets were manufactured [1219] Dosage form: a) controlled release tablet with

with a direct compression process at a batch size of 300 g to
500 g as follows. (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine hydrochloride salt hemihydrate, HPMC,
mannitol and MCC were blended in a 2-quart V blender
(Globe Pharma MaxiBlend®) for 12 min. The mixture was
screened through a sieve (#20). The sieved mixture was
blended for a further 5-10 min, magnesium sterate was added
and blending was continued for a further 5 min. The mixture
was compressed into tablets using a Piccola PLC rotary tablet
press (10-20 rpm; 10 kp) and the tablets were coated using a
Vector LDCS Hi-Coater® with an 11.5"-diameter pan.

Dissolution Testing

[1215] Dissolution testing was performed using USP appa-
ratus I (basket method) in 900 mL 0.1 N HCI solution at 37°
C. and 100 rpm. The concentration of (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine was analyzed using an
HPLC method. The time needed to achieve 80% cumulative
release (T80%) was estimated from the dissolution profiles.

Establishment of the Upper Limit of the Release Profile

[1216] The GastroPlus™ software (Simulations Plus, Inc.,
Lancaster, Calif.) was used to simulate the pharmacokinetics
of Compound 1 from immediate-release and modified-re-
lease tablets. Through pharmacokinetics simulation, the
upper limit of the release profile was established as shown in
FIG. 42. The corresponding pharmacokinetics simulation is
shown in FIG. 43. The release profile follows first order
release kinetics and T80% is approximately 8 hours. The
lower limit was not defined. Pharmacokinetics parameters of
Compound 1 were obtained from an open-label, single-dose,
cross-over clinical study in the fed and fasted state. Input
variables and default values for GastroPlus™ simulation
were as follows

Compound 1 Parameters

[1217] LogP: 2.56
[1218] pKa: 9.53

20-mg q.d. dosing or
[1220] b) immediate-release tablet of 10-mg b.i.d. dos-

ing
[1221] Solubility: 400 mg/ml.

[1222] Particle density: 1.2 g/ml.

[1223] Effective permeability: 3.54x107% cm/s

Physiological Parameters (Default Values)

[1224] Stomach retention time: 0.25 h
[1225] Dose volume: 250 mL

[1226] Small intestine transit time: 3.3 h
[1227] Small intestine radius: 1.2 cm
[1228] Small intestine length: 300 cm
[1229] Colon volume: 1200 mL

Pharmacokinetics Parameters

[1230] Body weight: 94 kg

[1231] Blood to plasma concentration ratio: 1.3
[1232] Clearance: 19.56 L/h

[1233] Apparent volume of distribution: 307.36 L.

Effect of Surelease®/Opadry® Coating

[1234] A Surelease®/Opadry® ratio of 85/15 was evalu-
ated. FI1G. 44 shows the dissolution profiles of Batches 2 and
3 with different coating weight gain. The dissolution profile
of Batch 1 coated with Opadry® II Blue was included for
comparison.

[1235] FIG. 44 shows that application of Surelease®/
Opadry® (85/15) coating decreases the release rate of Com-
pound 1 hydrochloride salt hemihydrate, Form III substan-
tially. At a coating weight gain of 2.6% (Batch 2), the
percentage of release was reduced by 20% to 30% after a 1-h
lag time, compared to the release from Batch 1. Release was
further delayed at a higher coating weight gain (4.6%) (Batch
2). T80% of Batch 2 was 9 h and T80% of Batch 3 was 12 h.
A lag time of 2 hours was observed for Batch 3. It can be also
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observed from FIG. 44 that the release kinetics shifted away
from first order towards more constant release, especially at a
coating weight gain of 4.6%.

Effect of Surelease®/Opadry® Ratio

[1236] FIG. 45 compares the release profiles of tablets
coated with different Surelease®/Opadry® ratios at the coat-
ing weight gain of approximately 5%. Batch 1 tablets coated
with Opadry® II Blue, were included as control. The formu-
lation of core tablets is identical for all batches. As the ratio of
Surelease®/Opadry® increases from 75/25 to 85/15, the
release rate of Compound 1 is progressively reduced.

Effect of HPMC K4M Level in the Core Tablet

[1237] To evaluate the effect of reducing the level HPMC
K4M in the core tablet on the release profile, core tablets were
prepared containing 40% HPMC K4M. The amount of man-
nitol was increased to maintain the 300 mg tablet weight. The
tablets were coated with Surelease®/Opadry® (85/15) at a
coating weight gain of approximately 3% (Batch 6) and 5%
(Batch 7). Dissolution profiles are shown in FIG. 46.

[1238] Release of the API was faster by 10% to 15% in
Batches 6 and 7 containing 40% HPMC K4M when com-
pared to similarly coated tablets from Batches 2 and 3 con-
taining 50% HPMC K4M.

Effect of the Surelease®/Opadry® Coating Level

[1239] Batches 8, 4 and 9 were coated with Surelease®/
Opadry® (75/25) at different coating weight gains to assess
the effect of coating weight on the release-rate of Compound
1 hydrochloride salt hemihydrate, Form III.

[1240] FIG. 47 shows a higher coating weight gain reduced
the rate of release. T80% is 7 hours, 8 hours, and 10 hours
corresponding to a coating weight gain of 2.5%, 5.4%, and
9.9%, respectively.

Effect of API Loading

[1241] Batches 10 and 11 were developed to assess the
impact of API loading level in the tablet on the release rate.
The increase of API was compensated by decreasing the
quantity of mannitol by the same amount.

[1242] Increasing the API loading in the core tablets from
6.93% to 10.4% showed a limited impact on the release
profile. As shown in FIG. 48, accelerated API release from
Batch 10 occurred in the first 6 hours and accelerated API
release from Batch 11 occurred in the first 8 hours during
dissolution. After that, the release profiles are essentially
converged with the tablets with 6.63% loading (Batches 2 and
3). The impact of higher Compound 1 hydrochloride salt
hemihydrate, Form III loading on its release is less pro-
nounced at a coating weight gain of 3% than at a coating
weight gain of 5%.

[1243] In summary, a flexible and robust modified-release
formulation of Compound 1 hydrochloride salt hemihydrate,
Form III was developed using two controlling mechanisms:
HPMC swelling and ethyl cellulose coating. The Surelease®/
Opadry® ratio, coating weight gain, and HPMC level were
identified as the critical formulation parameters.
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Example 2

In Vivo Pharmacokinetics and Efficacy of
Modified-Release Dosage Forms

Example 2.1

Dose Calculation

[1244] Prior to initiating a chronic experiment, preliminary
pharmacokinetic experiments were conducted to determine
the plasma exposure of Compound 1 at steady-state after
once-daily oral administration for six days and constant infu-
sion for four days.

24 h AUC After Repeated Administration of Compound 1 Via
Oral Gavage

[1245] Male Sprague-Dawley rats were administered a
daily dose via oral gavage of Compound 1 hydrochloride salt
at 24 mg/kg/day for 6 consecutive days. Compound 1 was
dosed as a solution of Compound 1 hydrochloride salt hemi-
hydrate formulated in 0.9% NaCl at 10 mL/kg. The amount of
Compound 1 hydrochloride salt hemihydrate to be weighed
for formulating was adjusted by using a correction factor of
1.233. Animals were not fasted prior to dosing.

[1246] Four cohorts of four rats per group were bled at
alternating time points. Blood samples were collected via the
jugular sinus under light isoflurane anesthesia at pre-dose (0),
0.083,0.25,0.5, 1, 3, 5, 8, and 24 hours post-dose. Blood was
treated with potassium EDTA and plasma was separated by
centrifugation. Plasma samples were frozen and stored at
approximately —=70° C. until assayed. The drug plasma phar-
macokinetic parameters for day 6 are summarized in the
following table. Pharmacokinetic parameters were deter-
mined from composite concentration vs. time profiles, there-
fore, standard deviations were not calculated.

Day 6 Pharmacokinetic Parameters

tiph) () Gy (ng/ml) AUCq.y(h - ng/mL)*

4.02 0.500 700 5210

“AUC 3,p= AUC,, on day 6 extrapolated to infinity

24 h AUC After Repeated Administration of Compound 1 Via
Osmotic Minipump

[1247] Alzet pumps were implanted subcutaneous in four
male SD rats. Compound 1 was infused at a rate of 1 mg/kg/h
for four days. Infusion volume rate was 5 [/h. Rat plasma
samples were collected at 18, 42, 66, and 90 h post-implan-
tation and assayed. The drug plasma pharmacokinetic param-
eters are summarized in the following table.

Parameter Mean SD % CV
Infusion Rate (ug/lvkg)® 1000 — —
Infusion Volume (uL/h)® 5 — —
C,, from 42 to 90 hours (ng/mL) 340 32 9.5
Cl (L/h/kg) 2.96 0.29 9.8

“Infusion rate based on a 24 mg/kg/day dose; delivering 24 mg/kg over a 24 h period
®Infusion volume: osmotic pump pre-set
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Bioanalytical Analysis

[1248] K,EDTA treated male rat plasma samples were ana-
lyzed for Compound 1 and the internal standard (ds-Com-
pound 1). This method was validated from a range of 1.00 up
to 3000 ng/ml. based on the analysis of 5.00 pL rat plasma.
Proteins were removed from plasma with the addition of
acetonitrile at a ratio of 4:1 (acetonitrile:plasma), followed by
centrifugation. The supernatant from the processed plasma
samples was injected into an HPLC system equipped with an
API 5000 mass spectrometer. Peak areas for the transitions
196.1—144.2 product ion of Compound 1 were measured
against the m/z 202.1—149.1 product ion of the internal
standard in positive ion multiple reaction monitoring (MRM)
mode. Quantitation was performed with regression analysis
generated from calibration standards.

Pharmacokinetic Data Analyses

[1249] Noncompartmental pharmacokinetic analysis was
performed with a commercial software package (WinNonlin
Professional version 5.2., Pharsight, Mountain View, Calif.
validation report CSV-0004-SM-R1) with calculation of the
following parameters:

[ Time of maximum observed plasma concentration
Crar Plasma concentration corresponding to t,,,,.

tio Terminal phase half-life.

C, Plasma concentration at steady-state

tau dosing interval

AUC,,,, Area under the plasma concentration versus time

curve from the dosing interval

AUCq;,r Area under the plasma concentration versus time
curve from the time of dosing extrapolated to infinity
Cl Total body clearance from plasma

Infusion Rate Calculation for Chronic Study

[1250] An asymptotic rise in plasma concentration occurs
between the initiation of an oral dose or a constant infusion to
establish the plasma concentration at steady-state. The factor
controlling the approach to steady-state is the half-life of the
drug. For practical purposes, steady-state is achieved after 3.3
half-lives (90% of theoretical). Compound 1 half-lifeis 4.0 h.
Dosing once daily for 6 days ensures that Compound 1
plasma concentrations will be at steady-state (Rowland and
Tozer, Clinical Pharmacokinetics: Concepts and Applica-
tions 3d ed., Williams and Wilkins. 1995, pp 69 and 85).
[1251] The infusion rate for the chronic study was deter-
mined as follows:

C . =AUC,4;,+Dosing Interval
AUC, 4, (gavage)=5210 h-ng/mL
Dosing Interval=24 h
C,=5210+24=213 ng/mL Equation 1:
Infusion Rate=C, xCl

Clyysremic=2-96£0.29 L/h/kg (subcutaneous mini-

pump)
C, =213 ng/mL

Infusion rate=0.630 mg/lvkg=15.1 mg/day/kg Equation 2:
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[1252] In summary, the AUC,,, after oral dosing and
derived systemic clearance after a constant infusion were
used to determine that the subcutaneous osmotic minipump
dose required to achieve an AUC, ,, approximately equivalent
to that of a 24 mg/kg/day oral dose was 0.63 mg/kg/hour or
15.1 mg/day/kg.

Example 2.2

Pharmacology

[1253] 30 male Sprague Dawley rats weighing 275-320 g
were singly housed and maintained on a 12 h:12 h light-dark
cycle (lights on at 23:00 h). Food and water were available ad
libitum at all times except during the first day after pump
implantation (see below). All rats were habituated to injection
and handling procedures for one week prior to study onset.
[1254] For the purposes of dose calculation each rat was
assumed to weigh 320 g at the start of the study. Rats receiv-
ing Compound 1 hydrochloride salt PO were given a fixed
daily dose of 7.68 mg, whereas rats in the pump group
received a total fixed daily dose of 4.84 mg (for calculations
see Example 2.1).

[1255] Osmotic minipumps (Alzet® model 2ML4, Durect
Corp, CA) were filled with either vehicle (0.9% saline, n=20),
or Compound 1 hydrochloride salt solutions and submerged
overnight in a 0.9% saline solution to reach equilibrium. Rats
were then assigned to one of three experimental groups
(n=10: saline (VEH), Compound 1 hydrochloride salt PO QD
(PO), and Compound 1 hydrochloride salt pump (PUMP)),
ensuring that average body weights for each group did not
substantially differ. All subjects were then implanted with the
minipumps. Briefly, under isoflourane anaesthesia the nape of
the neck was shaved, a mid-scapular incision was made and a
subcutaneous pocket was created for the minipump. A
minipump was then inserted into the pocket and the incision
was closed using surgical staples. Rats were then returned to
homecage for recovery. Rats in VEH and PO groups received
pumps primed with vehicle; whereas rats in the PUMP group
received Compound 1 hydrochloride salt-filled pumps.
Because steady state levels of Compound 1 in vivo in the
PUMP group were not predicted to be reached until at least 24
h post-implantation, food was removed from all rats for
approximately one day after surgery. At 10:30 h the next day
(Day 1) and for all subsequent days, food and body weight
was measured for all subjects, and all subjects were admin-
istered either saline (for VEH and PUMP groups), or Com-
pound 1 hydrochloride salt (PO group) via oral gavage. Food
intake and body weight were measured for a total of 26 days.
[1256] Over 26 days of study, the body weight of subjects
who received saline increased by approximately 22%. This
body weight gain was significantly decreased when Com-
pound 1 hydrochloride salt was administered either by
osmotic minipump or by via oral gavage (FIGS. 49 and 54).
Overall there was lower weight gain in the PUMP group than
in the PO group, an effect which closely approached statisti-
cal significance (p=0.0501). Linear models were also fitted to
individual body weight data and analyzed for each subject.
This revealed differences in slope between PO and PUMP
groups (p<0.01), demonstrating body weight gain to differ
significantly across the study for the PO and PUMP groups.
[1257] The lower weight gain in the PUMP group com-
pared to the PO group occurred despite the fact that based on
AUC,,,, total exposure to Compound 1 over the course of the
study was the same for both groups (FIG. 51), and the C,, ..
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values in the PO group were significantly higher than in the
pump group (p<0.01) (FIG. 52).

Example 2.3

Pharmacokinetics

[1258] Two days prior to blood collections, animals
described in Example 2.2 were implanted with carotid artery
cannulas. On Day 28, animals were placed in Culex® cages
for automated blood collection. Blood samples were col-
lected at 0, 0.083, 0.25,0.5,1, 2,4, 6,8,10,12,18,and 21 h
for PO administration after the 28” dose and beginning at
10:00 am on Day 28 for the infusion administration. Analyte
plasma concentrations were determined by LC/MS/MS.
Noncompartmental PK analysis was performed using Win-
Nonlin® (Pharsight®, Mountain View, Calif.) to determine
t1/25 Cma.xssi Css and AUCZast'

[1259] The results are presented in the following Table and
in FIGS. 50 to 53.

Compound 1
Administration Parameter Mean SD % CV
Once-Daily PO (mg/kg/day) 24.0 — —
Oral Gavage Dose volume (mL/rat) 0.32 — —
C e (Hg/mL) 0.553 0.225 40.6
AUC,,, (b - ug/mL) 4.17 1.14 27.2
Continuous Infusion rate (mg/kg/h) 0.630 — —
Subcutaneous  Infusion volume rate (uL/h) 5.0 — —
Infusion Cax (Lg/mL) 0.213 0.071 325
C,, (ng/mlL),0to21h 0.155 0.058 37.6
AUC,,, (b - ug/mL) 3.63 1.32 36.4

Example 3

Preparation of Salts of (R)-8-Chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine

Example 3.1

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Hydroiodide Salt
(Compound 1 Hydroiodide Salt, Form I)

[1260] The title salt was prepared by the dropwise addition
of one equivalent of aqueous HI (~57%) to a solution of
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine free base in isopropyl acetate. A precipitate formed
after 7 days stirring with evaporation. The solid was slurried
in ethyl acetate with ~3% water added for 5 h. The solid was
recovered by centrifuge filtration (10,000 rpm for 1 minute,
nylon filter).

[1261] The title salt was essentially white when removed
from the slurry, but did yellow noticeably within hours when
exposed to light. The TGA showed the title salt to be anhy-
drous, which was confirmed by KF analysis. Based on water
activity measurement of a saturated aqueous solution with
excess solid, the DRH was 99% RH at 25° C.

[1262] A known amount of the title salt was dissolved in
MeOH and analyzed by UPLC. The amount of Compound 1
in the sample was determined to be 64.6%. This is slightly
higher than the calculated amount, 60.5%, for a 1:1 Com-
pound 1 hydroiodide salt. The solubility in water at 27° C.
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was determined by gravimetry (confirmed by UPLC) and
found to be 5.5 mg/ml with a final pH 8.9.

[1263] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 5. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 6. DMS analysis of the title salt is
shown in FIG. 7.

Example 3.2

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Maleate Salt
(Compound 1 Maleate Salt, Form I)

[1264] Thetitle salt was prepared by dropwise addition of a
solution of 1 or 2 equivalents of maleic acid in methanol to a
solution of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine free base in isopropyl acetate or acetonitrile with
vigorous stirring. The resulting slurry was heated to 60° C.
and held at that temperature for ~1 h before it was cooled to
room temperature and stirred overnight. The title salt was
recovered by filtration, washed with isopropyl acetate or
acetonitrile and dried on the filter before characterization.
[1265] The same crystalline form was obtained whether 1
or 2 equivalents of maleic acid were used: a 1:1 salt with a
melting onset temperature about 166° C. The TGA was con-
sistent with an anhydrous salt. It was not hygroscopic, picking
up just 0.15% weight out to and including the 90% RH hold at
25° C. The DRH was determined by water activity measure-
ment of a saturated aqueous solution with excess solid to be
99% RH at 25° C.

[1266] A known amount of the title salt was dissolved in
water and analyzed by UPLC. The amount of Compound 1 in
the sample was 66.5%. This is slightly higher than the theo-
retical amount for a 1:1 salt, 62.8%, but well below the theo-
retical for a hemimaleate salt, 77.1%. The solubility of the
title salt in water was determined by UPL.C and found to be 33
mg/mL with a final pH 3.96.

[1267] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 8. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 9. DMS analysis of the title salt is
shown in FIG. 10.

Example 3.3

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Fumarate Salt
(Compound 1 Fumarate Salt, Form I)

Method 1

[1268] The title salt was prepared by dropwise addition of
an equimolar amount of fumaric acid in 1:1 water: EtOH (~0.6
M) to a solution of (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine in isopropyl acetate with vigorous
stirring. The resulting suspension was heated to 60° C., held
at that temperature for 1 h, and then allowed to cool to ambi-
ent temperature while stirring overnight. The mixture was
filtered and the solid was washed with isopropyl acetate and
dried on the filter.

Method 2

[1269] The title salt was prepared by adding either a half
molar or an equimolar amount of dry solid fumaric acid to
solution of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine in isopropyl acetate. The mixture was slurried at
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~60° C. and stirred for ~2 h. The heat source was removed and
the mixture was left to stir for 3 days at ~26° C. The solid
precipitate was recovered by filtration, and then re-slurried
for ~24 h in water or ethanol. The solid was recovered by
filtration and slurried for an additional 4 days in n-propanol,
acetonitrile, or water.

[1270] Both Methods 1 and 2 produced a 1:1 salt.

[1271] The DRH of the title compound by water activity
meter was 99% RH at 25° C.

[1272] A known amount of the title salt was dissolved in
water and analyzed by UPLC. The amount of Compound 1 in
the sample was 66.8%. This was slightly higher than the
theoretical value for an anhydrous 1:1 fumarate salt, 62.8%,
but much lower than the theoretical value for an anhydrous
2:1 salt, 77.1%. The solubility of the title salt in water was
determined by UPLC and found to be 4.8 mg/m[. with a final
pH3.7.

[1273] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 11. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 12. DMS analysis of the title salt is
shown in FIG. 13.

Example 3.4

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Hemifumarate Salt
(Compound 1 Hemifumarate Salt, Form I)

[1274] Thetitle salt was prepared by dropwise addition of a
half-molar amount of fumaric acid in 1:1 water:EtOH (~0.6
M) to a solution of (R)-8-chloro-1-methyl-2,3.4,5-tetrahy-
dro-1H-3-benzazepine in isopropyl acetate with vigorous
stirring. A suspension resulted. It was heated to 60° C., held at
that temperature for 1 h, and then the heat source was
removed and the sample was allowed to cool to ambient
temperature while stirring overnight. The suspension was
filtered and the solid was washed with isopropyl acetate and
dried on the filter.

[1275] Thetitle salthad a melting onset of 158° C. by DSC,
however, significant weight loss occurred prior to this melting
onset based on TGA data. The weight loss is slightly more
than the theoretical amount of fumaric acid for an anhydrous
hemifumarate salt (27.0% vs. 22.9%).

[1276] Thetitle salt formed a hydrate during DMS analysis,
which was labile enough to lose the water upon desorption to
5% RH at 25° C. The ~8% weight gain is slightly higher than
the theoretical % weight gain (7.1%) for a monohydrate. The
DRH was determined by water activity measurement of a
saturated aqueous solution with excess solid to be 93% RH at
25°C.

[1277] A known amount of the title salt was dissolved in
water and analyzed by UPLC. The amount of Compound 1 in
the sample was 76.0%. This is in acceptable agreement with
the theoretical amount, 77.1%. The solubility of the title salt
in water was determined by UPLC to be 99.7 mg/mL with a
final pH 5.8.

[1278] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 14. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 15. DMS analysis of the title salt is
shown in FIG. 16.
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Example 3.5

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Orotate Salt (Com-
pound 1 Orotate Salt, Form I)

[1279] The title salt was prepared by addition of one
equivalent of orotic acid to a solution of (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine in isopro-
panol, ethyl acetate, or acetone at 60° C. Orotic acid, at 60° C.,
was added drop-wise, in the corresponding solvent, with vig-
orous stirring. Precipitation occurred immediately and the
suspension was allowed to cool and stir overnight. The result-
ing solid was recovered by filtration and air-dried in a fume
hood overnight.

[1280] Stoichiometry was determined after aqueous slurry
of'the title salt, which resulted in a hydrate (Example 3.6). It
was determined to be a 1:1 salt with respect to Compound 1
and orotate ion. Since the anhydrous and hydrated forms can
be interconverted, the ratio of Compound 1 to orotate is the
same for the anhydrous and hydrated salt forms.

[1281] Solubility of Compound 1 orotate salt was not deter-
mined due to conversion of the anhydrous form to the
hydrated form in water. The solubility of the hydrated form is
given in Example 3.6.

[1282] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 17. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 18. DMS analysis of the title salt is
shown in FIG. 19.

Example 3.6

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Orotate Salt
Hydrate (Compound 1 Orotate Salt Hydrate, Form I)

[1283] The title salt was prepared by addition of one
equivalent of orotic acid to a solution of (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine in acetonitrile
or isopropanol at 60° C. Orotic acid, at 60° C., was added
drop-wise, in the corresponding solvent, with vigorous stir-
ring. Precipitation occurred immediately and the suspension
was allowed to cool and stir overnight. Compound 1 orotate
salt hydrate prepared in isopropanol consisted of a mixture of
the anhydrous and hydrated forms which was converted to the
hydrated form by slurring in isopropanol for two days.

[1284] The title salt was also prepared by slurrying anhy-
drous (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-ben-
zazepine orotate salt in water. The resulting solid was recov-
ered by filtration and air-dried in a fume hood overnight.

[1285] Compound 1 orotate hydrate was a hydrated crys-
talline material with dehydration onset temperature ~60° C.
by TGA scanned at 10° C./min.

[1286] A known amount of Compound 1 orotate hydrate
was dissolved in methanol and analyzed by UPLC. The per-
cent of Compound 1 in the salt sample was determined to be
51.2%.

[1287] This is slightly lower than the theoretical percent
Compound 1 in a 0.75 hydrate of Compound 1 orotate salt
(53.6%).

[1288] Solubility of Compound 1 orotate hydrate in water
was determined by UPLC to be <0.001 mg/ml., with a final
pH of 2.88.
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[1289] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 20. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 21. DMS analysis of the title salt is
shown in FIG. 22.

Example 3.7

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Di-4-acetamido-
benzoate Salt-Cocrystal Methyl Ethyl Ketone Sol-

vate (Compound 1 Di-4-acetamidobenzoate Salt-
Cocrystal Methyl Ethyl Ketone Solvate, Form 1)

[1290] The title salt was prepared by combining one
equivalent of 4-acetamidobenzoic acid with (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine in n-propanol
or methanol at 50° C. then cooling slowly and stirring over-
night. The resulting clear solution was evaporated to a mix-
ture of oil and solids. Upon trituration with MEK a white solid
formed and was filtered and dried.

[1291] The title salt was a crystalline material with a melt-
ing onset at 113° C. and was hygroscopic at relative humidi-
ties above 80% RH.

[1292] A known amount of the title salt, post dynamic
moisture-sorption analysis, was dissolved in methanol and
analyzed by UPLC. The percent of Compound 1 was deter-
mined to be 35-37%. This matches the theoretical percent
Compound 1 in a non-solvated Compound 1 di-4-acetamido-
benzoate salt (35.3%). Based on the TGA, DMS and stoichi-
ometry data, the crystalline form is composed of one Com-
pound 1 molecule, two 4-acetamidobenzoate molecules and
0.2-0.25 moles of methyl ethyl ketone.

[1293] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 23. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 24. DMS analysis of the title salt is
shown in FIG. 25.

Example 3.8

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine trans-Cinnamate
Salt (Compound 1 trans-Cinnamate Salt, Form I)

[1294] The title salt was prepared by combining one
equivalent of trans-cinnamic acid with (R)-8-chloro-1-me-
thyl-2,3,4,5-tetrahydro-1H-3-benzazepine in acetonitrile at
50° C. The sample was cooled slowly and stirred overnight.
The resulting white solid was isolated by filtration and dried.
Similar samples prepared in isopropanol, acetone or THF
produced white solids only after removal of solvent and tritu-
ration with MTBE.

[1295] Compound 1 trans-cinnamate salt was a crystalline
material with a melting onset at 106° C. and was slightly
hygroscopic out to and including the 90% RH hold at 25° C.
[1296] A known amount of Compound 1 trans-cinnamate
salt was dissolved in methanol and analyzed by UPLC. The
percentage of Compound 1 in the salt sample was determined
to be 62.5%. This is slightly higher than the theoretical per-
centage of Compound 1 in a 1:1 Compound 1 trans-cin-
namate salt (56.9%).

[1297] The aqueous solubility of Compound 1 trans-cin-
namate was determined to be 11.8 mg/ml. at a pH of 7.0.
[1298] The powder X-ray diffraction pattern of the title salt
is shown in FIG. 26. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 27. DMS analysis of the title salt is
shown in FIG. 28.
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Example 3.9

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Heminapadisilate
Salt (Compound 1 Heminapadisilate Salt, Form I)

[1299] The title salt was prepared by addition of a molar
equivalent of naphthalene-1,5-disulfonic acid to a solution of
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine in isopropanol or acetonitrile at 60° C. Naphthalene-
1,5-disulfonic acid, at 60° C., was added drop-wise, in the
corresponding solvent, with vigorous stirring. Precipitation
occurred immediately in acetonitrile and the suspension was
allowed to cool and stir overnight. Addition of water precipi-
tated the salt in isopropanol and the suspension was allowed
to cool and stir overnight. The resulting solid was recovered
by filtration and air-dried in a fume hood overnight.

[1300] Compound 1 heminapadisilate was an anhydrous
crystalline material with a melting onset of ~266° C. It was
non-hygroscopic by DMS.

[1301] A known amount of Compound 1 heminapadisilate
was dissolved in methanol and analyzed by UPLC. The per-
centage of Compound 1 in the salt sample was determined to
be 59.7%. This is slightly higher than the theoretical percent-
age of Compound 1 in an anhydrous Compound 1 hemina-
padisilate salt (57.6%).

[1302] The solubility of Compound 1 heminapadisilate in
water was determined by UPLC to be 2.37 mg/mlL., with a
final pH of 3.23.

[1303] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 29. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 30. DMS analysis of the title salt is
shown in FIG. 31.

Example 3.10

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Heminapadisilate
Salt Solvate 1 (Compound 1 Heminapadisilate Salt

Solvate 1, Form I)

[1304] The title salt was prepared by addition of one
equivalent of naphthalene-1,5-disulfonic acid to a solution of
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine in ethyl acetate at 60° C. Naphthalene-1,5-disulfonic
acid in ethyl acetate, at 60° C., was added dropwise with
vigorous stirring. Precipitation occurred immediately and the
suspension was allowed to cool and stir overnight. The result-
ing solid was recovered by filtration and air-dried in a fume
hood overnight.

[1305] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 32. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 33.

Example 3.11

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Heminapadisilate
Salt Solvate 2 (Compound 1 Heminapadisilate Salt

Solvate 2, Form I)

[1306] The title salt was prepared by the addition of one
equivalent of naphthalene-1,5-disulfonic acid to a solution of
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine in acetone at 60° C. Naphthalene-1,5-disulfonic acid
in acetone at 60° C. was added dropwise with vigorous stir-
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ring. A yellow oil precipitated and the suspension was
allowed to cool and stir overnight. A white precipitate was
observed after stirring overnight. The resulting solid was
recovered by filtration and air-dried in a fume hood overnight.
[1307] Compound 1 heminapadisilate salt solvate 2 was a
solvated crystalline material with desolvation onset of ~129°
C. by DSC.

[1308] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 34. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 35.

Example 3.12

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,

4,5-tetrahydro-1H-3-benzazepine(+)-Mandelate Salt

Hydrate (Compound 1 (+)-Mandelate Salt Hydrate,
Form I)

[1309] The title salt was prepared by the addition of one
equivalent of (+)-mandelic acid to a solution of (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine in acetoni-
trile, ethyl acetate, or acetone at 60° C.(x)-Mandelic acid, at
60° C., was added dropwise, in the corresponding solvent,
with vigorous stirring. Addition of water to these three
samples precipitated the salt and it was allowed to cool and
stir overnight. The resulting solids were recovered by filtra-
tion and air-dried in a fume hood overnight.

[1310] Compound 1 (x)-mandelate salt formed a hydrate
with a desolvation onset of ~74° C. by DSC. It was non-
hygroscopic by DMS.

[1311] Aknown amountof Compound 1 (+)-mandelate salt
hydrate was dissolved in methanol and analyzed by UPLC.
The percent of Compound 1 in the salt sample was deter-
mined to be 50.0%. This is slightly lower than the theoretical
percent Compound 1 in a monohydrate Compound 1 mande-
late salt, 53.5%.

[1312] Solubility of Compound 1 (x)-mandelate salt
hydrate in water was determined by UPLC to be 5.74 mg/mlL.,
with a final pH of 7.47.

[1313] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 36. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 37. DMS analysis of the title salt is
shown in FIG. 38.

Example 3.13

Preparation of Form I of (R)-8-Chloro-1-methyl-2,3,
4,5-tetrahydro-1H-3-benzazepine Hemipamoate Salt
Hydrate (Compound 1 Hemipamoate Salt Hydrate,
Form I)

[1314] The title salt was prepared by the addition of 0.25
molar equivalents of pamoic acid to a solution of (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine  in
isopropanol, acetonitrile, ethyl acetate, or acetone at 60° C.
Pamoic acid, at 60° C., was added dropwise, in the corre-
sponding solvent, with vigorous stirring. Precipitation
occurred immediately and the suspension was allowed to cool
and stir overnight. The resulting solid was recovered by fil-
tration and air-dried in a fume hood overnight.

[1315] Compound 1 hemipamoate salt formed a hydrate
crystalline material with melting onset well after desolvation
of ~244° C.

[1316] The title salt was dissolved in methanol and ana-
lyzed by UPLC. The percentage of Compound 1 in the salt
sample was determined to be 46.52%. This is slightly lower
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than the theoretical percentage of Compound 1 in a monohy-
drate Compound 1 hemipamoate salt (47.98%).

[1317] Solubility of Compound 1 hemipamoate hydrate in
water was determined by UPLC to be 0.024 mg/mL, with a
final pH 0f 9.10.

[1318] Thepowder X-ray diffraction pattern of the title salt
is shown in FIG. 39. Thermal analysis (TGA and DSC) of the
title salt is shown in FIG. 40. DMS analysis of the title salt is
shown in FIG. 41.

Example 4

Preparation of (R)-8-Chloro-1-methyl-2,3,4,5-tet-
rahydro-1H-3-benzazepine Hydrochloride Salt
Hemihydrate, Form 111

Method 1

Step A: Preparation of 8-Chloro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine

[1319] 2-Chloro-N-(4-chlorophenethyl)propan-1-amine
hydrochloride (about 460 kg, 1.71 kmol, 1.00 eq.), aluminum
chloride (about 336 kg, 2.52 kmol, 1.47 eq.), and 1,2-
dichloro-benzene (about 1321 kg) are charged to a vessel
vented to a caustic scrubber. The mixture is then stirred and
heated at about 126° C. under nitrogen for about 16 h. The
resulting Friedel-Crafts reaction mixture is then cooled.
Silica gel and purified water (about 736 kg) are charged to a
second vessel. The cooled Friedel-Crafts reaction mixture is
then added to the aqueous silica gel slurry stirred and cooled
in the second vessel. The stirred quench mixture is filtered at
about 55° C., and the silica gel filter cake is washed with
purified water (about 368 kg). Optionally, some or all of this
purified water is used to rinse the quench vessel into the filter.
The mother and wash liquor filtrates are combined in a vessel
and are cooled with stirring to about 22° C. Stirring is then
stopped, and upon settling, three phases separate. The brown,
lowest phase consists mostly of 1,2-dichlorobenzene and is
drained. The lower of the remaining two phases, which is the
middle phase of the original three-phase mixture, contains
most of the product. The topmost phase is a turbid water phase
containing a smaller amount of the product. These upper two
phases are partitioned between cyclohexane (about 506 kg)
and enough aqueous sodium hydroxide solution, approx. 30
wt %, to achieve an aqueous phase pH of at least 12. The
cyclohexane phase is washed with water (at least 300 kg) at
about 57° C. and then evaporated at reduced pressure to
provide crude 8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine as an oil.

Step B: Preparation of (R)-8-Chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine Hemitartrate

[1320] Acetone (about 848 kg) is added to the crude
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine

prepared in Step A. The vessel contents are stirred and heated
to about 45° C. To the resulting solution is added a solution of
L-(+)-tartaric acid (about 57.0 kg, 380 mol, 0.222 eq.) in
purified water (about 98.0 kg) while the stirred vessel con-
tents are maintained at about 45° C. Stirring is continued for
about 20 min. (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-
3-benzazepine hemitartrate salt seed crystals are then option-
ally added to initiate nucleation. Stirring is continued, and
more acetone is added. The resulting suspension is then
cooled to about 2° C. The resulting precipitate is collected by
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centrifugation and washed with acetone (about 440 kg), a
portion of which is optionally used to rinse the crystallization
vessel into the centrifuge. The washed solid is discharged
from the centrifuge, mixed with acetone (about 874 kg) and
the mixture is stirred and heated to reflux. While reflux is
maintained, purified water (at least 329 kg) is added until
complete dissolution is achieved at reflux. The resulting mix-
ture is stirred at reflux and then cooled to about 2° C. over
about 2.5 hours. The resulting precipitate is collected by
centrifugation and washed with acetone (about 184 kg), a
portion of which is optionally used to rinse the crystallization
vessel into the centrifuge. The washed solid is discharged
from the centrifuge and dried at elevated temperature under
reduced pressure to provide (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine hemitartrate. The yield range
is 100 kg to 158 kg.

Step C: Preparation of (R)-8-Chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine Hydrochloride Salt
Hemihydrate, Form 111

[1321] Purified water (about 740 kg) is added to a stirred
mixture of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemitartrate from Step B (about 247 kg after
correction for assay, 912 mol, 1.00 eq.), potassium carbonate
(about 151 kg, 1093 mol, 1.20 eq.), and ethyl acetate (about
663 kg). The mixture is maintained at about 15° C. during the
addition, after which it is stirred and then allowed to settle.
The lower (aqueous) phase is drained to waste disposal. Puri-
fied water (about 740 kg) is added to the upper (organic)
phase, and the resulting mixture is stirred at about 22° C. and
then allowed to settle. The lower (aqueous) phase is drained to
waste disposal.

[1322] Solvent is removed from the upper (organic) phase
by vacuum distillation at about 40° C. to provide (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine  as
the distillation residue. Ethyl acetate (about 1050 kg) is
added, and the mixture is stirred to achieve dissolution. If the
water content of the resulting solution is found by Karl Fis-
cher analysis to exceed 1.51 wt %, the procedure of this
paragraph is repeated.

[1323] Through a polishing filter into a crystallization ves-
sel is added purified water in the approximate amount calcu-
lated to provide a water concentration of 1.0 wt % in the
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine solution after the final ethyl acetate dilution. The solu-
tion is then filtered through the same polishing filter into the
crystallization vessel. The vessel in which the (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine had been
prepared is rinsed with additional fresh ethyl acetate (about
644 kg), and the rinse is filtered through the same polishing
filter into the crystallization vessel.

[1324] The water content of the solution in the crystalliza-
tion vessel is determined by Karl Fischer analysis. If the water
content is about 0.8 wt % to about 1.2 wt % (0.5 wt % to 1.5
wt % non-critical range), then processing resumes at the
beginning of the next paragraph. If the water content is too
low, additional purified water is added through the polishing
filter. If the water content is too high, then solvent is removed
by vacuum distillation, purified water (about 18 kg) is added
through the polishing filter, and ethyl acetate (about 1800 kg)
is added through the polishing filter. In either case, the result-
ing solution is tested for water content.

[1325] As the contents of the crystallization vessel are
stirred, hydrogen chloride gas (about 3.3 kg, 91 mol, 0.10 eq.)
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is added to the vessel head space. (R)-8-Chloro-1-methyl-2,
3,4,5-tetrahydro-1H-3-benzazepine hydrochloride salt hemi-
hydrate seed crystals are then added to initiate nucleation.
Additional hydrogen chloride gas is then added to the vessel
head space until the pH of the reaction mixture drops to and
remains at about 5 or less. The precipitated product is col-
lected by centrifugation and washed with filtered ethyl
acetate (about 552 kg). The precipitate is dried under reduced
pressure to provide the title salt. The yield range is 184 kg to
217 kg, which is 84% to 99% of theoretical uncorrected for
seed charge and 83% to 98% of theoretical corrected for seed
charge.

Method 2

Step A: Preparation of 8-Chloro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine.

[1326] 1,2-Dichlorobenzene (about 1522 kg), 2-chloro-N-
(4-chlorophenethyl)propan-1-amine hydrochloride (about
530 kg, 1.97 kmol, 1.00 eq.), and aluminum chloride (about
387 kg, 2.90 kmol, 1.47 eq.) are charged to a vessel vented to
a caustic scrubber. The mixture is then stirred and heated at
about 126° C. under nitrogen for about 16 h. The resulting
Friedel-Crafts reaction mixture is then cooled. Purified or
potable water (about 1060 kg) and silica gel are charged to a
second vessel. The cooled Friedel-Crafts reaction mixture is
then added to the aqueous silica gel slurry stirred and cooled
in the second vessel. The stirred quench mixture is filtered at
about 58° C., and the silica gel filter cake is washed with
purified or potable water (about 212 kg). Optionally, some or
all of this water may be used to rinse the quench vessel into the
filter. The mother and wash liquor filtrates are combined in a
vessel and are cooled with stirring to about 22° C. Stirring is
then stopped, and upon settling, three phases separate. The
brown lowest phase consists mostly of 1,2-dichlorobenzene
and is drained to solvent regeneration. The lower of the
remaining two phases, which is the middle phase of the origi-
nal three-phase mixture, contains most of the product. The
topmost phase is a turbid water phase containing a smaller
amount of the product. These upper two phases are parti-
tioned between cyclohexane (about 583 kg) and enough aque-
ous sodium hydroxide solution, approx. 30 wt %, to achieve
an aqueous phase pH of at least about 13. The cyclohexane
phase is washed with purified or potable water (about 1272
kg) at about 57° C. and then distilled at reduced pressure to
remove solvent and provide crude title compound, an oil, as
the distillation residue.

Step B: Preparation of (R)-8-Chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine Hemitartrate

[1327] Acetone (about 977 kg) is added to the crude
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine

prepared in Step A. The vessel contents are stirred and heated
to about 45° C. To the resulting solution is added a solution of
L-(+)-tartaric acid (about 66 kg, 440 mol, 0.223 eq.) in puri-
fied or potable water (about 113 kg) while the stirred vessel
contents are maintained at about 45° C. About half way
through the tartaric acid addition, (R)-8-chloro-1-methyl-2,
3,4,5-tetrahydro-1H-3-benzazepine hemitartrate seed crys-
tals are added to the solution to achieve cloudiness and to
initiate nucleation. Stirring is continued, and more acetone is
added. The resulting suspension is then cooled to about 2° C.
The resulting precipitate is collected by centrifugation and
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washed with acetone (about 508 kg), a portion of which is
optionally used to rinse the crystallization vessel into the
centrifuge. The washed solid is mixed with acetone (about
(1007 kg) and the mixture is stirred and heated to reflux.
While reflux is maintained, purified or potable water (at least
about 392 kg) is added until complete dissolution is achieved
at reflux. The resulting mixture is stirred at reflux and then
cooled to about 2° C. over about 2.5 h. The resulting precipi-
tate is collected by centrifugation and washed with acetone
(about 212 kg), a portion of which is optionally used to rinse
the crystallization vessel into the centrifuge. The washed
solid is discharged from the centrifuge and dried at elevated
temperature under reduced pressure to provide the title salt.

Step C: Preparation of (R)-8-Chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine Hydrochloride Salt
Hemihydrate, Form 111

[1328] Purified water (about 779 kg) is combined with (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hemitartrate from Step B (about 260 kg after correction for
assay, 960 mol, 1.00 eq.), potassium carbonate (about 159 kg,
1150 mol, 1.20 eq.), and ethyl acetate (about 698 kg) with
stirring at about 15° C. The resulting mixture is stirred and
then allowed to settle. The lower (aqueous) phase is drained to
waste disposal. Purified water (about 779 kg) is added to the
upper (organic) phase, and the resulting mixture is stirred at
about 22° C. and then allowed to settle. The lower (aqueous)
phase is drained to waste disposal.

[1329] Solvent is removed from the upper (organic) phase
by vacuum distillation with the jacket temperature increasing
to about 60° C. (R)-8-chloro-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine, an oil, is obtained as the distillation resi-
due. Ethyl acetate (about 1105 kg) is added, and the mixture
is stirred to achieve dissolution. If the water content of the
resulting solution is found by Karl Fischer analysis to exceed
1.51 wt %, the procedure of this paragraph is repeated.
[1330] The solution in is then filtered through a polishing
filter into a crystallization vessel. The vessel in which the
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine had been prepared is then rinsed with additional ethyl
acetate (about 122 kg) through the same polishing filter into
the crystallization vessel. To the crystallization vessel is then
added purified water in the approximate amount calculated to
provide a water concentration of 1.0 wt % in the solution after
the final ethyl acetate dilution. Ethyl acetate (about 556 kg) is
then added to the crystallization vessel, and the resulting
mixture is stirred. The water content of the solution in the
crystallization vessel is determined by Karl Fischer analysis.
If the water content is about 0.8 wt % to about 1.2 wt % (0.5
wt % to 1.5 wt % qualified range), then processing resumes at
the beginning of the next paragraph. Ifthe water content is too
low, additional purified water is added. If the water content is
too high, then solvent is removed by vacuum distillation, and
purified water and ethyl acetate are added. In either case, the
resulting solution is retested for water content.

[1331] As the contents of the crystallization vessel are
stirred, hydrogen chloride gas (about 3.5 kg, 96 mol, 0.10 eq.)
is added to the vessel head space. (R)-8-chloro-1-methyl-2,
3,4,5-tetrahydro-1H-3-benzazepine hydrochloride salt hemi-
hydrate seed crystals are then added to initiate nucleation.
Additional hydrogen chloride gas is then added to the vessel
head space until the pH of the reaction mixture drops to and
remains at about 3 or less. The precipitated product is col-
lected by centrifugation and washed with ethyl acetate (about
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580 kg) to provide the title salt (about 221 kg), which is dried
in a tray or tumble dryer (such as a double cone dryer) under
reduced pressure at a jacket temperature of about 26° C.

Method 3

Step A: Preparation of 8-Chloro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine

[1332] To a reactor equipped with overhead agitation,
jacket temperature control, a nitrogen inlet, and a caustic
scrubber vent were charged, in the specified order, 2-chloro-
N-(4-chlorophenethyl)propan-1-amine hydrochloride (1.00
kg, 3.72 mol), aluminum chloride (0.745 kg, 5.58 mol), and
1,2-dichlorobenzene (2.88 kg). The stirred reactor contents
were heated to 125-130° C., and stirring was continued at that
temperature for 14-18 h. At 60-70° C., a dark colored solution
was obtained. After reaction completion (<1.0% starting
material by HPLC peak area) had been verified, the stirred
reactor contents were cooled to 30-35° C. To a second reactor
vented to a caustic scrubber was charged purified water (1.60
L) and silica gel (0.160 kg). The Friedel-Crafts reaction mix-
ture was transferred from the first reactor to the second reactor
sufficiently slowly to maintain the stirred contents of the
second reactor at <60° C. After the transfer is completed, the
next step may be executed without any hold period. The silica
gel was filtered on a medium to coarse filter element at 55-60°
C., and the filtered solids were subsequently washed with
purified water (800 mL) preheated to 50-60° C. The com-
bined mother and wash liquor filtrates were cooled to 20-25°
C. with vigorous agitation. Then the stirring was stopped, and
the phases were allowed to separate at 20-25° C. (Process
volume peaked at this pointat 5.68 L). Three phases separated
after 1-2 hours of standing. The lowest layer was drained to
waste disposal. This dark layer consisted mostly of 1,2-
dichlorobenzene (1.64 kg, 1.33 L) at pH 3-4. About 1% of the
product was lost to this layer. The remaining two phases were
allowed to stand without agitation for another 2-4 h. The
lower layer was drained and saved (Layer A). This light
colored phase (2.64 kg, 2.00 L, pH 2-3) contained ~90%
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-benzazepine. The
upper layer (2.24 kg of a turbid water phase at pH 0-1)
contains ~1-4% 8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-
benzazepine and remained in the reactor for back-extraction.
The reactor was charged with cyclohexane (1.10 kg) and then
30% aqueous NaOH (2.44 kg, 18.3 mol). The resulting mix-
ture (5.60 L) was stirred vigorously for 30 min at room
temperature. The stirring was stopped, and the phases were
allowed to separate for 25-40 min. If the pH of the lower
(aqueous) phase was =13, it was drained to waste disposal.
Otherwise, more 30% aqueous NaOH was added, and this
extraction was repeated. At pH 14, the aqueous phase con-
tains <0.1% 8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-ben-
zazepine free base. The remaining upper (organic) phase
from the reactor was drained and saved (Layer B). The reactor
was rinsed with purified water and followed by a suitable
organic solvent to remove residual salts. The lower, light-
colored product phase (the middle of the original three
phases, Layer A) and the upper phase (organic, Layer B) were
returned to the reactor. To the stirred reactor contents was
added 30% aqueous NaOH (1.60 kg, 12.0 mol). The reactor
contents were stirred vigorously for 0.5 hours. The stirring
was discontinued and the phases were allowed to separate
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over 15-30 minutes. The lower (aqueous) layer was drained to
waste disposal. To the upper (organic) phase remaining in the
reactor was added purified water (2.40 kg). The reactor con-
tents were stirred vigorously at 60-65° C. for 0.5 h. The
stirring was discontinued, and the phases were allowed to
separate at 60-65° C. over 1.5-2 h. The lower (aqueous) layer
was drained to waste disposal. With a reactor jacket tempera-
ture of 55-60° C., solvent from the upper (organic) layer was
removed by vacuum distillation at pressures starting at 115-
152 torr and falling to 40 torr. The crude product, 8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-benzazepine as the free
base, was obtained as a yellow to brown oil distillation resi-
due.

Step B: Preparation of (R)-8-Chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine Hemitartrate

[1333] The distillation residue from Step A (crude
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-benzazepine  as
the free base) was dissolved in acetone (0.400 kg). The result-
ing solution was drained and weighed to assay the 8-chloro-
1-methyl-2,3,4,5-tetrahydro-1H-benzazepine content by
HPLC. Results of the assay were used to calculate charges of
acetone, [-tartaric acid, and water. The quantities indicated
below are typical for achievement of the target 8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-benzazepine:acetone:L-tar-
taric acid:water mole ratio of 1.00:9.6:0.25:3.6 prior to addi-
tion of seed crystals. More acetone (1.415 kg) was added to
the reactor and the stirred reactor contents were heated to
47-52° C. To the resulting solution was added a solution of
L-tartaric acid (0.1223 kg, 0.815 mol) in purified water (0.211
kg) at a steady rate over 5-15 min. A thin suspension formed
during the addition but then redissolved when the mixture
temperature was reestablished at 50° C. Hemitartrate seed
crystals (0.80 g) were added to the 50° C. solution to achieve
cloudiness and to initiate nucleation. Nucleation was allowed
to continue for 2-3 h with agitation at 47-52° C. Acetone
(0.473 kg) was added to the reactor while the stirred reactor
contents were maintained at 50° C. The resulting suspension
was cooled to 0-5° C. slowly over 3-5 h. Stirring was contin-
ued at 0° C. for another 1-3 h. The resulting white precipitate
was collected on a medium-to-fine filter element and then
washed with a mixture of acetone (0.900 kg) and purified
water (0.054 kg). The enantiomeric excess (ee) of the wet
cake was determined.

[1334] If the ee was <98%, the wet cake was transferred
back into the reactor and reslurried in a mixture of acetone
(1.90 kg) and purified water (0.400 kg) at 55-60° C. for 0.5-1
h. If dissolution had not been achieved after one h, then water
(approximately 0.160kg) was added until a clear solution was
achieved. The resulting mixture was then cooled to 0-5° C.
slowly over 2-3 h. Stirring at 0° C. was continued for another
3-5 h. The resulting white precipitate was collected on a
medium-to-fine filter element and then washed with acetone
(0.400 kg) at 0-4° C.

[1335] The washed solid product (296 g wet) was dried at
60-65° C. under full vacuum for 15-20 hours. The yield of
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hemitartrate, with about 99.7% ee and 7.5 wt. % water
content, was 295 g (27.1% based on racemic 2-chloro-N-(4-
chlorophenethyl)propan-1-amine hydrochloride and cor-
rected for product water content).
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Step C: Preparation of (R)-8-Chloro-1-methyl-2,3.4,
S-tetrahydro-1H-3-benzazepine Hydrochloride Salt
Hemihydrate, Form 111

[1336] To areactor equipped with overhead agitation and a
nitrogen inlet was charged, in the specified order, (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hemitartrate (1.00 kg containing 7.5 wt % water, 1.71 mol),
potassium carbonate (0.508 kg, 3.68 moles), ethyl acetate
(2.68 kg), and purified water (2.68 kg). The resulting mixture
was stirred at 20-25° C. for 30-40 min, and then the phases
were allowed to separate over 0.5-1 h. The lower (aqueous)
phase was drained to waste disposal. Purified water (2.68 kg)
was added to the reactor, and the resulting mixture was vig-
orously stirred for 10-20 min. The phases were allowed to
separate over 1-1.5 h. The lower (aqueous) phase was drained
to waste disposal. With the reactor contents at a temperature
0f'40-45° C., the solvent was removed by vacuum distillation
at pressures falling from 153 torr to 46 torr. The residue was
cooled to 20-25° C. Ethyl acetate (3.81 kg) was charged to the
reactor, and the distillation residue was dissolved with stir-
ring. The water content of the resulting solution was verified
by Karl Fischer analysis to be <0.8 wt. %. The solution was
filtered through a polishing filter. The reactor was rinsed
through the filter with ethyl acetate (2.33 kg) previously veri-
fied by Karl Fischer analysis to have <0.05 wt. % water
content. Both the solution and rinse filtrates were charged
back into the reactor. Purified water (39.9 g) was added to the
reactor. The stirred reactor contents were cooled to 0-5° C.,
and then HCI gas (19.0 g, 0.521 mol) was added while the
stirred reactor contents were maintained at 0-5° C. (R)-8-
Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hemihydrate seed crystals (1.33 g) were added to the stirred
reactor contents to initiate nucleation at 0-5° C. The remain-
ing HCl gas (107.6 g, 2.95 mol) was charged to the reactor at
a steady rate over at least 1.5-2 h while the stirred reactor
contents were maintained at 0-5° C. The resulting suspension
was stirred at 0-5° C. for 2 h. The resulting white precipitate
was collected on a medium-to-fine filter element. The reactor
and then the filtered solid product were washed with ethyl
acetate (1.33 kg). The wet cake (ca. 867 g) was dried at full
vacuum and 33-37° C. for 20 h or until the cake temperature
had been stable for 4 hours, whichever occurred first. The
resulting  (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hydrochloride salt hemihydrate (3.7 wt. % water
content, 14.7% chloride content, <0.01% ROI, >99.6% ee,
>99% HPLC purity, and <0.1% wrong isomer content) was
obtained in a yield of about 741 g (89.9%).

Example 5

Immediate Release Tablets Comprising (R)-8-
Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine Hydrochloride Salt Hemihydrate, Form 111
(10 mg)

[1337] Immediate release tablets comprising (R)-8-chloro-
1-methyl-2,3.4,5-tetrahydro-1H-3-benzazepine hydrochlo-
ride salt hemihydrate, Form III (10 mg) are manufactured by
a standard manufacturing process that includes pre-blending,
roller compaction, milling, blending, final blending, com-
pression into tablets, and film coating using commonly avail-
able equipment in the pharmaceutical industry. The batch
formula for a typical 600-kg batch (6,000,000 tablets) is
provided in the Table below.
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TABLE
Amount per
Component Batch (kg)
Core Tablet 600
Compound 1 Hydrochloride Salt Hemihydrate 62.4
Silicified microcrystalline cellulose 465.6
Hydroxypropyl cellulose, NF 42.0
Croscarmellose sodium, NF 24.0
Magnesium stearate, NF 6.0
Coating 18.6
Opadry ® II Blue, 85F90951 18.6
[1338] Approximately 40% of the silicified microcrystal-

line cellulose (SMCC) and (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine hydrochloride salt hemihy-
drate, Form III (API) is charged into a diffusion mixer
through a screening mill (such as a Glatt) using a screen with
an approximately 1 mm opening. The mixture is blended for
approximately 100 rotations. One-half of the batch quantity
of the hydroxypropyl cellulose (HPC), one-half of the batch
quantity of the croscarmellose sodium and the remaining
(~60%) SMCC is charged into the diffusion mixer through
the screening mill. This second mixture is blended for
approximately 180 rotations. Next, one-half the batch quan-
tity of the magnesium stearate is charged through a screen
(20-mesh or finer) into the diffusion mixer. This third mixture
is blended for approximately 50 rotations and then compacted
using a roller compact. The resulting compacts are milled into
granules using a screening mill (such as an Alexanderwerk
granulating mill) with an approximately 1 mm opening. The
milled granules are charged back into the diffusion mixer, the
remaining HPC and croscarmellose sodium are added
(through the screening mill) and this fourth mixture is
blended for approximately 160 rotations. Next the remaining
half of the magnesium stearate is charged through a 20 mesh
screen into the diffusion mixer and this fifth mixture is
blended for approximately 60 rotations. The resulting final
blend is compressed on a rotary tablet press. The tablets are
coated with a homogeneously dispersed suspension of
Opadry® 1I Blue 85F90951 and purified water.

[1339] Average tablet weight and average tablet hardness
are monitored during manufacturing. Friability and disinte-
gration time are also monitored at compression start-up and
after completion of compression using composite samples. At
the start of compression and at appropriate time intervals
during the compression process, average tablet weights are
determined.

Example 6

Characterization of the Mechanism of Release of
(R)-8-Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine from Modified-release Formulations
with Dissolution Profile Modeling Based on Equa-
tion 1

[1340] Equation 2 was obtained by taking the logarithm of
Equation 1 supra.

M, Equation 2
Log(M—’) = Log(k) + rn-Log(r) quation
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[1341] Thevalues ofnand k were calculated by performing
linear regression of the dissolution data from the formulations
as shown in the following tables.

Modified-Release Formulations with Soluble

Coatings
[1342]
Formulation

1 2 3
Ingredient mg/Tablet
Compound 1 Hydrochloride 20.8 20.8 20.8
Salt Hemihydrate
Mannitol 187.7 187.7 187.7
HPMC K100LV 90.0 30.0 NA
HMPC K4M NA 60.0 90.0
Magnesium Stearate 1.5 1.5 1.5
Core Tablet 300 300 300
Film Coating
Opadry ® II Blue 9.00 9.00 15.0

Modified-Release Formulations with Functional

Polymer Coating
[1343]
Formulation

4 5 6 7
Ingredient mg/Tablet
Compound 1 Hydrochloride 20.8 20.8 20.8 20.8
Salt Hemihydrate, Form IIT
Mannitol 67.7 67.7 67.7 67.7
HMPC K4M 150 150 150 150
Avicel PH102 60 60 60 60
Magnesium Stearate 1.5 1.5 1.5 1.5
Core Tablet 300 300 300 300
Film Coating
Opadry ® II Blue 15 NA NA NA
Surelease ®/Opadry ® 75/25 NA 15 NA NA
Surelease ®/Opadry ® 80/20 NA NA 15 NA
Surelease ®/Opadry ® 85/15 NA NA NA 15
[1344] Microsoft Excel was used to perform the linear

regression. Consistent with the condition of using Equation 1
to characterize the release mechanism the release data up to
~80% were used for the analysis. However, when a lag time of
Compound 1 release was present, the data range was adjusted
accordingly.

[1345] The dissolution profiles of the formulations in the
preceding tables are presented in FIG. 55 and FIG. 56. The
calculated n value for each formulation is listed in the follow-
ing table.
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Characterization of the Release Mechanism of (R)-8-
Chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine 20-mg Modified-Release Formulation
According to Equation 1

[1346]

Release
Formulation Coating k n Kinetics
1 Opadry ® II Blue 50.89 0.61 Non-Fickian
2 Opadry ® II Blue 40.98 0.64 Non-Fickian
3 Opadry ® II Blue 34.27 0.67 Non-Fickian
4 Opadry ® II Blue 28.80 0.63 Non-Fickian
5 Surelease ®/ 12.02 0.96 Zero-order
Opadry ® 75/25
6 Surelease ®/ 7.99 1.03 Zero-order
Opadry ® 80/20
7 Surelease ®/ 2.22 1.47 Super-Case 11
Opadry ® 85/15
[1347] The calculated n value was consistently in the range

ot 0.61-0.67 for the formulations coated with Opadry® 11
Blue, indicating that the release of Compound 1 was con-
trolled by diffusion and HPMC swelling (i.e., non-Fickian
kinetics). HPMC molecular weight and percentage in the core
tablet had little impact on the order of Compound 1 release
kinetics. However, the value of k was inversely proportional
to HPMC molecular weight and percentage in the core tablet.
The release of Compound 1 and the value of k decreased
progressively as the molecular weight and percentage of
HPMC increased (FIG. 55).

[1348] When core tablets were coated with Surelease®/
Opadry®, the n value was calculated to be >0.89 for all cases,
indicating that the mechanism of Compound 1 release shifted
from the diffusion and HPMC swelling to primarily HPMC
swelling. In the case of Formulation 7, an n value of 1.47 was
likely due to the presence of initial slow release of Compound
1. As shown in FIG. 56, release of Compound 1 was acceler-
ated after the 3-h time point. To calculate n for Formulation 7,
the release data of 4 h through the last time point (14 h) were
selected to minimize the effect of early, slow release on the n
value. It was also observed that the value of k was dependent
on the Surelease®/Opadry® ratio. The coating film was more
porous at a lower Surelease®/Opadry® ratio, resulting in an
increase in Compound 1 release, and hence a higher k value.
Mechanistically, the Surelease®/Opadry® coating prevented
core tablet wetting and initial Compound 1 release during the
dissolution process. Following a lag time during which the
pores were produced as the result of Opadry® dissolving and
leaching out of the coating membrane, the core tablet became
gradually wetted and Compound 1 was released. Hence,
application of the Surelease®/Opadry® coating altered the
hydration rate of the core tablet and the pattern of Compound
1 release, leading to zero-order release kinetics.

[1349] The release mechanism of Compound 1 from two
modified-release platforms was analyzed according to a
widely accepted empirical equation. The results indicated
that Compound 1 release from the tablets coated with
Opadry® 11 Blue and Surelease®/Opadry® exhibit non-Fick-
ian and zero-order or Super-Case Il kinetics, respectively. The
main difference between the two platforms was the solubility
of the coating: Opadry® II Blue coating was soluble while
Surelease®/Opadry® coating was insoluble but erodible.
Therefore, the hydration rate (i.e., swelling) of the core tablet
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and the pattern of Compound 1 release was modulated in the
latter case. This observation is consistent with the finding
reported in the literature that drug release modulation can be
achieved by physical restrictions of matrix swelling (Co-
lombo P, Conte U, Gazzaniga A, et al. Drug release modula-
tion by physical restrictions of matrix swelling. /nt. J. Pharm.
1990; 63(1):43-48).

Example 7

Disintegrant-(R)-8-Chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine Interaction via Ion-Exchange
Binding

[1350] The following batches containing varying amounts
of four different excipients were prepared using a V-blender:

Silicified ~ Hydroxypropyl Croscarmellose  Magnesium
Batch MCC (g) Cellulose (g) Sodium (g) Stearate (g)
1 89.35 0.00 0.00 0.25
2 81.60 7.00 0.00 1.00
3 85.35 0.00 4.00 0.25
4 83.60 3.50 2.00 0.50
5 84.60 0.00 4.00 1.00
6 88.60 0.00 0.00 1.00
7 83.60 3.50 2.00 0.50
8 83.60 3.50 2.00 0.50
9 78.35 7.00 4.00 0.25
10 77.60 7.00 4.00 1.00
11 82.35 7.00 0.00 0.25
[1351] Silicified Hydroxypropyl Croscarmellose Magne-
sium
[1352] Compound 1 hydrochloride solution in water (5 mL,

0.2 mg/ml.) was sonicated for 30 min with each of the above
excipient mixtures in 100 mL flasks. The resulting suspen-
sions were then diluted to 100 mL with water and an aliquot
of'each was centrifuged at 14,000 rpm for 5 min. The super-
natants were analyzed by HPLC to determine the recovery of
Compound 1.

Compound 1

Batch Recovery (%)

96.9
97.9
719
88.0
77.0
96.7
89.5
89.4
79.0
81.2
98.6

= O D0~ Oy W =

— =

[1353] Statistical evaluation of the recovery results indi-
cated that hydroxypropyl cellulose and croscarmellose
sodium have an impact on the recovery of Compound 1.
Hydroxypropy! cellulose slightly improved the recovery of
Compound 1, while croscarmellose sodium significantly
reduced recovery. Magnesium stearate displayed no such
effect and no two-way interactions were identified.
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Example 8

Steady State Pharmacokinetics of
Immediate-Release Dosage Form of Compound 1 in
Healthy Human Volunteers

[1354] A study was designed to assess, inter alia, the
steady-state pharmacokinetics following repeat oral doses of
Compound 1 administered to healthy human male and female
subjects with a BMI=25 kg/m>. There were three treatment
groups each comprising six subjects. Treatment A (3 mg),
Treatment B (10 mg) and Treatment C (20 mg) were admin-
istered as gel caps once a day for 14 days. The immediate-
release formulation used in this clinical study was comprised
of white, opaque, size 4 hard gelatin capsules containing
Compound 1, and microcrystalline cellulose, NF (Emcocel®
50M) as the diluent. Microcrystalline cellulose is an excipient
and does not have any pharmacological activity.

[1355] Blood samples were collected predose and at 0.5, 1,
1.5,2,2.5,3,3.5,4,6,8,12, 16, and 24 hours postdose on Day
1 and Day 14. Blood samples were also obtained at predose
and 2 hours postdose on Days 3, 5,7, 9, 11, and 13 as well as
at the nominal dosing time (x5 minutes) on Days 17, 19, and
21. At each collection, 7 mL of blood was collected into a
vacutainer tube containing sodium heparin (green top) and
refrigerated immediately (cryoblock). Within 30 minutes of
collection, the plasma fraction was separated by centrifuga-
tion at 2,000 rpm for 15 minutes at 4° C. The plasma fraction
was separated and transferred into 2 labeled 5 mL polypro-
pylene tubes and frozen at approximately ~20° C. The mean
plasma concentration of Compound 1 versus time for each
treatment group on Day 1 is shown in FIG. 57. The mean
plasma concentration of Compound 1 versus time for each
treatment group at steady state (Day 14) is shown in FIG. 58.
[1356] Those skilled in the art will recognize that various
modifications, additions, substitutions, and variations to the
illustrative examples set forth herein can be made without
departing from the spirit of the invention and are, therefore,
considered within the scope of the invention.

1. A modified-release dosage form comprising a therapeu-
tically effective amount of (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-1H-3-benzazepine or a pharmaceutically accept-
able salt, solvate, or hydrate thereof.

2. The modified-release dosage form according to claim 1,
wherein said modified-release dosage form is a tablet.

3. A method for weight management, comprising admin-
istering to an individual in need thereof, the modified-release
dosage form according to claim 1.

4. The method according to claim 3, wherein said method
comprises a plurality of administrations of said modified-
release dosage form, with a frequency wherein the average
interval between any two sequential said administrations is:

at least about 24 hours; or

about 24 hours.

5. The method according to claim 3, wherein said method
comprises a plurality of administrations of said modified-
release dosage form, and wherein said modified-release dos-
age form is administered once-a-day.

6. The method according to claim 3, wherein said plurality
of administrations is:

at least about 30;

at least about 180;

at least about 365; or

at least about 730.
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7. The method according to claim 4, wherein said method
is more efficacious than an immediate-release method for
weight management; wherein said immediate-release
method for weight management comprises administering to
an individual in need thereof, at said frequency, said plurality
ofadministrations of animmediate-release dosage form com-
prising said therapeutically effective amount of (R)-8-chloro-
1-methyl-2,3.4,5-tetrahydro-1H-3-benzazepine or a pharma-
ceutically acceptable salt, solvate, or hydrate thereof.

8. The method according to claim 4, wherein said method
is more efficacious than an immediate-release method for
weight management; wherein said immediate-release
method for weight management comprises administering to
an individual in need thereof, an immediate-release dosage
form comprising (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine or a pharmaceutically acceptable salt, sol-
vate, or hydrate thereof; and wherein the total plasma expo-
sure of said individual to (R)-8-chloro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine over the course of said
immediate-release method is equal to or greater than the total
plasma exposure of said individual to (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine over the course of said
method.

9. The method according to claim 3, wherein the plasma
concentration of said (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine in said individual has a C,,,, of:

less than about 60 ng/mlL;

less than about 40 ng/ml[;

less than about 20 ng/mL; or

less than about 10 ng/mlL..

10. The method according to claim 3, wherein the C,,,.
divided by the therapeutically effective amount is equal to:

less than about 1x107> mL™";

less than about 5x10~¢ mL™!;

less than about 1x107° mL~"; or

less than about 5x10~7 mL~".

11. The method according to claim 3, wherein said C,,,,
occurs:

more than 30 minutes after said administering;

more than 1 hour after said administering;

more than 2 hours after said administering.

more than 3 hours after said administering;

more than 6 hours after said administering; or

more than 12 hours after said administering.

12. The method according to claim 3, wherein the average
peak to trough ratio of said plasma concentration of said
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine in said individual is:

less than about 3:1;

less than about 2:1;

less than about 1.5:1; or

less than about 1.1:1.

13. The method according to claim 3, wherein said modi-
fied-release dosage form comprises a salt selected from: (R)-
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride and pharmaceutically acceptable solvates and
hydrates thereof.

14. The method according to claim 13, wherein said salt is
(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-
zepine hydrochloride salt hemihydrate.

15. The method according to claim 3, wherein said modi-
fied-release dosage form further comprises (hydroxypropyl)
methyl cellulose.
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16. The method according to claim 15, wherein said modi-
fied-release dosage form further comprises one or more
ingredients selected from: microcrystalline cellulose, manni-
tol, and magnesium stearate.

17. The method according to claim 3, wherein said modi-
fied-release dosage form further comprises a film coating.

18. The method according to claim 17, wherein said film
coating comprises a water-soluble film coating.

19. The method according to claim 17, wherein said film
coating comprises ethyl cellulose.

20. The method according to claim 19, wherein said film
coating further comprises (hydroxypropyl)methyl cellulose.

21. The method according to claim 20, wherein the ratio of
said ethyl cellulose to said (hydroxypropyl)methyl cellulose
is:

about 75:25;

about 80:20; or

about 85:15.

22. The method according to claim 13, wherein said modi-
fied-release dosage form comprises a core tablet and a film
coating; wherein said core tablet comprises: (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride
salt hemihydrate, Form III; mannitol; (hydroxypropyl)me-
thyl cellulose; microcrystalline cellulose; and magnesium
sterate; and said film coating comprises a water-soluble film
coating.

23. The method according to claim 13, wherein said modi-
fied-release dosage form comprises a core tablet and a film
coating, wherein the weight to weight ratio of said core tablet
to said coating is about 20:1; and wherein said core tablet
comprises: about 7% (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine hydrochloride salt hemihydrate, Form
iii; about 22.5% mannitol; about 50% (hydroxypropyl)m-
ethyl cellulose; about 20% microcrystalline cellulose; and
about 0.5% magnesium sterate; and said film coating com-
prises a water-soluble film coating.

24. The method according to claim 13, wherein said modi-
fied-release dosage form comprises a core tablet and a film
coating; wherein said core tablet comprises: (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride
salt hemihydrate, Form III; mannitol; (hydroxypropyl)me-
thyl cellulose; microcrystalline cellulose; and magnesium
sterate; and said film coating comprises: ethyl cellulose; and
(hydroxypropyl)methyl cellulose.

25. The method according to claim 13, wherein said modi-
fied-release dosage form comprises a core tablet and a film
coating, wherein the weight to weight ratio of said core tablet
to said coating is about 20:1; and wherein said core tablet
comprises: about 7% (R)-8-chloro-1-methyl-2,3,4,5-tetrahy-
dro-1H-3-benzazepine hydrochloride salt hemihydrate, Form
IIT; about 22.5% mannitol; about 50% (hydroxypropyl)m-
ethyl cellulose; about 20% microcrystalline cellulose; and
about 0.5% magnesium sterate; and said film coating com-
prises:

about 85% ethyl cellulose; and about 15% (hydroxypropy-

Dmethyl cellulose; or
about 75% ethyl cellulose; and about 25% (hydroxypropy-
Dmethy] cellulose.

26. The method according to claim 3, wherein said modi-
fied-release dosage form has a T80% of:

at least 3 h;

at least 6 h;

at least 9 h; or

at least 12 h.
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27. The method according to claim 3, wherein said modi-
fied-release dosage form comprises a salt selected from: a
pharmaceutically acceptable salt of (R)-8-chloro-1-methyl-
2,3,4,5-tetrahydro-1H-3-benzazepine and pharmaceutically
acceptable solvates and hydrates thereof, and wherein said
salt has an aqueous solubility of:

less than about 200 mg/mL. at about room temperature;

less than about 100 mg/mL. at about room temperature;

less than about 50 mg/mL at about room temperature;
less than about 25 mg/mL at about room temperature;
less than about 10 mg/mL at about room temperature; or
less than about 5 mg/mL at about room temperature.

28. The method according to claim 3, wherein said modi-
fied-release dosage form comprises a salt selected from:

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine hydroiodide salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine maleate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine fumarate salt; and

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine hemifumarate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine orotate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine di-acetamidobenzoate salt-cocrystal;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine trans-cinnamate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine heminapadisilate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine(x)-mandelate salt; and

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine hemipamoate salt;

and pharmaceutically acceptable solvates and hydrates

thereof.

29. A salt selected from:

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine hydroiodide salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine maleate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine fumarate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine hemifumarate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine orotate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine di-acetamidobenzoate salt-cocrystal;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine trans-cinnamate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine heminapadisilate salt;

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine(x)-mandelate salt; and

(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benza-

zepine hemipamoate salt;

and pharmaceutically acceptable solvates and hydrates

thereof.

30. A pharmaceutical composition comprising a salt
according to claim 29, and a pharmaceutically acceptable
carrier.
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31. A process for preparing a pharmaceutical composition
comprising admixing a salt according to claim 29, and a
pharmaceutically acceptable carrier.

32. A method for weight management, comprising admin-
istering to an individual in need thereof, a therapeutically
effective amount of a salt according to claim 29.

33. The method according to claim 3, wherein said weight
management comprises one or more of: weight loss, mainte-
nance of weight loss, decreased food consumption, increas-
ing meal-related satiety, reducing pre-meal hunger, and
reducing intra-meal food intake.

34. The method according to claim 3, as an adjunct to diet
and exercise.

35. The method according to claim 3, wherein said indi-
vidual in need of weight management is selected from:

an obese patient with an initial body mass index =30kg/m?;

an overweight patient with an initial body mass index =27

kg/m? in the presence of at least one weight related
comorbid condition;

an overweight patient with an initial body mass index =27

kg/m? in the presence of at least one weight related
comorbid condition; wherein said weight related co-
morbid condition is selected from: hypertension, dys-
lipidemia, cardiovascular disease, glucose intolerance,
and sleep apnea.

36. The method according to claim 3, further comprising
administering a second anti-obesity agent to said individual.
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37. The method according to claim 36, wherein said second
anti-obesity agent is selected from: chlorphentermine, clor-
termine, phenpentermine, and phentermine, and pharmaceu-
tically acceptable salts, solvates, and hydrates thereof.

38. The method according to claim 3, further comprising
administering an anti-diabetes agent to said individual.

39. The method according to claim 38, wherein said anti-
diabetes agent is metformin.

40.-56. (canceled)

57. The modified-release dosage form according to claim
1, wherein said anti-diabetes agent is metformin.

58. A method of manufacturing a pharmaceutical compo-
sition comprising admixing a compound selected from: a salt
according to claim 29 and pharmaceutically acceptable sol-
vates and hydrates thereof, with a pharmaceutically accept-
able excipient.

59. A method of manufacturing a modified-release dosage
form comprising:

a. providing a compound selected from: (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine, and
pharmaceutically acceptable salts, solvates, and
hydrates thereof; and

b. formulating said compound into a modified-release dos-
age form.



