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5HT,c RECEPTOR MODULATOR COMPOSITIONS AND METHODS OF Ug

Field of the Invention
The present invention relates to compounds which act as modulators of SHT4¢ receptors,

compositions including the compounds, and methods of using the compounds ang

Background of the Invention

and gallbladder disease. ,

Obesity is now a major healthcare issue in the Western World and increasingly in some
third world countries. The increase in aumbers of obese peopls is due largely to the increasing
preference for high fat content foods but also the decrease iyf activity in most people’s lives. In th
last 10 years there has been a 30% increase in the incidegCe of obesity in the USA such that
currently about 30% of tﬁe population of the USA is pow considered obese.

Whether someone is classified as overweight or obese is generally determined on the bas
of their body mass index (BMI) which is calculated by dividing body weight (kg) by height
squared (m?). Thus, the units of BMI are kg/s” 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 6besity as a BMJ greater than 30 kg/m® (see Table 1 below).

TABLE 1: CLASSIFICATION OF WEIGHT BY

BODY MASS INDEX (BMI)
BMI / CLASSIFICATION
<18 /;/ Underweight
18.544.9 Normal
2;{0«29.9 Overweight
/§0.0-34.9 Obesity (Class I)
35.0-39.9 Obesity (Class IT)
>40 Extreme Obesity (Class )

As the BMI increases there is an increased risk of death from a variety of causes that are
indgpendent of other risk factors. The most common diseases associated with obesity are
diovascular disease (particularly hypertension}, diabetes (obesity aggravates the development
diabetes), gall bladder disease (particularly cancer) and diseases of reproduction. Research has
shown that even a modest reduction in body weight can correspond to a significant reduction in
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risk of developing coropary heart disease.

There are problems however with the BMI definition in that it does not take into Zccoun
the proportion of body mass that is muscle in relation to fat (adipose tissue). To accout for this,
obesity can also be defined on the basis of body fat content: greater than 25% in ma}és and great
than 30% in females.

Obesity considerably increases the risk of developing cardiovascular disgases as well.
Coronary insufficiency, atheromatous disease, and cardiac insufficiency are aythe forefront of the
cardiovascular complications induced by obesity. It is estimated that if the €ntire population had ar
ideal weight, the risk of coronary insufficiency would decrease by 25% #nd the risk of cardiac
msufficiency and of cerebral vascular accidents would decrease by 35%. The incidence of coronar
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 wit} diabetes are about three times mor
likely than people without diabetes to have significant heart disease and up to five times more kel
to have a stroke. These findings emphasize the inter-relajfons between risks factors for diabetes an
coronary heart disease and the potential value of an mnfégrated approach to the prevention of these
conditions based on the prevention of obesity (Perry; L I, et al,, BMJ 310, 560-564 (1995)).

Diabetes has also been implicated in theGevelopment of kidney disease, eye diseases and
nervous system problems. Kidney disease, algb called nephropathy, occurs when the kidney's "filie
mechanism" is damaged and protein leaks jfito urine in excessive amounts and eventually the kidne
fails. Diabetes is also a leading cause of/damage to the refina at the back of the eye and increases ri
of cataracts and glavcoma. Finally, ¢fabetes is associated with nerve damage, especially in the legs
and feet, which interferes with the/Ability to sense pain and contributes to serious infections. Taker
together, diabetes complicationg are one of the nation's leading causes of death.

The first line of fregfment is to offer diet and life style advice to patients such as reducin
the fat content of their digt and increasing their physical activity. However, many patients find ¢
difficult and need addifional help from drug therapy to maintain results from these efforts.

Most currepitly marketed products have been unsuccessful as treatments for obesity
because of a lacl of efficacy or unacceptable side-effect profiles. The most successfil drug so fa
was the indirgéily acting 5-hydroxytryptamine (5-HT) agonist d-fenfluramine (Redux™) but
reports of gardiac valve defects in up to one third of patients led to its withdrawal by the FDA in
1998.

In addition, two drugs have recently been launched in the USA. and Europe: Ozlistat

£nical™), 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 products may limit their long-term utility. Treatment with Xenical™ is
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reported to induce gastrointestinal distress in some patients, while Sibutramine has been assogfat:
with raised blood pressure in some patients.

Serotonin (5-HT) neurotransmission plays an important role in numerous physiglogical

of d-fenfluramine. As the 5-HT,c receptor is expressed in high density
Himbic structures, extrapyramidal pathways, thalamus and hypothalamys i.e. PVN and DMH, anc
predominantly in the choreid plexus) and is expressed in low densify or is absent in peripheral
tissues, a selective 5-HTyc receptor agonist can be a more effective and safe anti-obesity agent.
Also, 5-HTye knockout mice are overweight with cognitive imbatrment and susceptibility to
seizure.

1t is believed that SHT.c may play a role in obsessive compulsive disorder, some forms ¢
depression, and epilepsy. Accordingly, agonists can Have anti-panic properties, and properties
useful for the treatment of sexual dysfunction.

In sur, the SHT ¢ teceptor 1 a receptoy target for the treatment of obesity and psychiafr
disorders, and it can be seen that there is a nged for selective 5HTy¢ agonists which safely decrea

food intake and body weight. The presenf invention is directed to these, as well as other, import:

ends.

Summary of the Invention
In a first aspect, the ipvention features a composition comprising phentermine and a
selective SHT-2C receptor Agonist.
In a second aspgtt, the invention features a composition according to the first aspect whe
the selective SHT-2C/Teceptor agonist has Formula (I):
Ry Roe
Rs
N=-R4

Rsg

@
or a pharmaceuticaily acceptable salt, solvate or hydrate thereof
wherein:
R;is Hor C,.g alkyl;
R, is Cy.5 alkyl, -CHp-0-Cy.g alkyl, -C(=0)-0-C 5 2lkyl, -C(=0)-NH-Cy g alkyl,
OH, or CHOH; '



Roe 18 H;

or Rz and Ry, together form -CH-CHy-;

R and R, are each independently H, halogen, perhaloalkyl, CN, ORs, SR, NHR
N(Rs), OH, aryl, or heteroaryl, wherein said aryl can be optionally substituted/with up t

5 two substituents selected from C.p alkyl, halogen, perhalo alkyl, and alkoxy, and said
heteroary] can be optionally substituted with up to two substituents selecied from haloge
and c;.g alkyl;

or R; and R, together with the atoms to which they are attaghed can form a 5- or

6-member heterocyclic ring having one O atom;

10 each R, is independently Cy.¢ alkcyl, C.g alkenyl, aryl feteroaryl, arylalkyl,
heteroarylalkyl or perhaloalkyl, or allyl; and
Reis H or Cyg allcyl.
In a third aspect, the invention features a composiiicg according o the second aspect
wherein:
15 R; is halogen, perhaloalkyl, CN, SRy, WHRs, N(Rs),, aryl, or heteroaryl, whereir

said aryl can be optionally substituted with up to twb substituents selected from C, ¢ alky
halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally substituted witt
up to two substituents selected from hajogen and Cy.¢ alkyl; and
R, is H, halogen, perhélo kg, CN, SR, NEIRs, N(Rs)s, aryl, or heteroaryl,
20 wherein said aryl can be optionally substituted with up to two substituents selected from
- Cr.p alkyl, halogen, perhalo alkgl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two sbstitents selected from halogen and Cg alkyl;
wherein heteroaryl is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyridy!
pyrimidinyl, furanyl, 1 T2 nyl, thienyl, benzimidazolyl, quinolinyl, isoquinolinyl, oxazoly
25 thiazolyl or thiadiazolyl.

aspect wherein R, is B In addifion, the fourth aspect features a composition according to the
second or third aspget wherein Ry is methyl.

30

aspegf wherein R, and Ry, together form ~CH,CHy—-.

In a sixth aspect, the invention features a composition according to the second through
35 fifth aspect wherein R; is chlorine. In addition, the sixth aspect features a composition accordin;
io the second through fifth aspect wherein R; is bromine. Further, the sixth aspect features a



composition according to the second through fifth aspect wherein R; is perhaloalkyl. Also,
sixth aspect features a composition according to the second through fifth aspect wherein

Further, the sixth aspect features a composition according to the second through fifth agbect
wherein Rs is selected from the group consisting of thienyl, furanyl, pymolyl, pyrazojyl and
5 imidazolyl. /

In a seventh aspect, the invention features a composition according to e second throug]
sixth aspect wherein R, is selected from the group copsisting of thienyl, furaryl, pyrrolyl, pyraze
and imidazolyl optionally substituted with ane or two substituenis selected from halogen or meth

In addition, the seventh aspect features a composition according to the/second throngh sixth asp
10 wherein R, is phenyl optionally substituted with up to two substituegts selected from C,¢ alkyl,
halogen, and alkoxy. )

In an eighth aspect, the invention features a composition according to the second aspect
wherein: ‘

R, is methyl, ethyl, isopropyl, or CH,OH; or R, and Ry, taken together form
15 ~CH,CHy; ‘
Rsis halogen, or a 5-membered hef erc aryl ring having up to two heteroatoms
gelected from O, N and S, and up to twé substituents selected from halogen and C, g alkr
Ryis H, a 5-membered heterdaryl ring having up to two heteroatoms selected fic
0, N and § and up to two substitiyénts selected from halogen and C,.¢ alkyl, or phenyl
20 optionally substituted with up $6 two substituents selected from C,.5 alkyl, halogen, and
alkoxy;

R is H or methy), or a pharmaceutically acceptable salt, solvate or hydrate
thereof.
In addition, the eighth aspegt features a composition of the second aspect wherein:
25
Rads chlorine, bromine, or thienvi;
is pyrazolyl-3-yl or phenyl wherein said pyrazolyl-3-yl optionally has up to ©
subsiftuents selected from halogen and Cp.p alkyl, and said phenyl optionally has a singk
30 hafogen substitutent; and
R is H; or a pharmaceutically acceptable salt, solvate or hiydraie thersof
Further, the eighth aspect features 2 composition of the second aspect wherein:
R;is H or Me;
R is Me, Et, or OH;
35 Ra 18 H

RsisF, Cl, Br, I, CFs, or 2~chlorophenyi;
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Ry is H; and
Rsis H.

In addition, the eighth aspect features a composition of the second aspect wherein:
R,is H;
R; is Cy.5 alkyl;
Rois H;

R; is halogen;
Reis H; and
Reis H.

In a ninth aspect, the invention features a corposition gecording to the first or second
aspect wherein said selective SHT-2C recepior agonist is sel from the group consisting of:
8-chloro-1-methyl-2,3,4,5~tetrahydro-1 H-3-benzazepine;
8-bromo-1-methyl-2,3,4,5~tetrahydro-
8-iodo-1-methyl-2,3 4,5-tefrahydro-
8-triftuoromethyl-1-methyl-2,3,4
8-trifinoromethyl-1-ethyl-2.3,4
8-chloro-1-ethyl-2.3.4,5-
8-bromo-1-ethyl-2.3,4,5-
8-iodo-1-ethyl-2.3.4,5-¢

“tetrahydro-1H-3-benzazepine;
-tetrahydro-1H-3-benzazepine;
yiro-1H-3-benzazepine;
trabydro-1H4-3-benzazepine;
trathydro-1H-3-benzazepine;
7,8-dichioro-1-metiyl-2,3 4,5-tetraliydro-1 H-3-benzazepine;
7,8-dichloro-1-ethyi-2,3,4 ,S-tetrahydro-1H-3-benzazepine;
8-chioro-7-fiu 6~1-methy1~2,3,4,5~teuahydro—lH~3~benzazepine;
8-chioro-7-mhethoxy-1-methyl-2,3 4,5-tetrahydro-14-3-benzazepine; and
-finoro-1-ethyi-2,3,4,5-tetrahydro-1 H-3-benzazepine;
eutically acceptable salt, solvate or hydrate thereof.

8-chioro-
orap

In addition, the nintlyaspect features a composition according to the first or second aspect where

In an efeventh aspect, the invention features a method of decreasing food intake of &
comprising administering to said mammal a pharmaceutically effective amount of 2
combination comprising an amoumnt of (R)-8-chiloro-1-methyl-2,3 4,5-tetrahydro-1 H-3-benzazep.
and an amount of pheniermine, wherein said (R)-8-chloro-1-methyl-2.3 4,5-tetrahydro-1 H-3-
benzazepine and phentermine are provided in amounts {o give a synergistic effect in decreasing

food intake in said mammal. In one embodiment, the amount of (R)-8-chloro-1-methyl-2.3 4,5~
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* tenahydro-iﬁ'—3—benzazepine alone and the amount of phentermine alone are therapeutically sub

effective in decreasing food intake in said mammal.

In a rwelfth aspect, the invention features 2 method of inducing satietyn a

comprising administering to said mammal a pharmaceutically effective amount of £ combination
comprising an amount of (R)-8~chloro-1-methyl-2,3 4,5-tetrahydro-15-3-b
amount of phentermine, wherein said (R}-8~chloro-1-methyl-2,3,4,5-tetrahydyo-1H-3-benzazepir
and phentermine are provided in amounts to give a synergistic effect in indhicing safiety in said
mammal. In one embodiment, the amount of (R)-8-chloro-1-methyl-2,3/4,5-tetrahydro-15-3~
benzazepine alone and the amount of phentermine alone are therapeyfically sub-effective in
mducmg satiety tn said mammal,

In a thirteenth aspect, the invention features a method/6f controlling weight gain of a
mammal comprising administering to said mammal a pharmaéeutically effective amount of a
combination comprising an amount of (R}-8-chioro-1-metyl-2,3 .4, 5-tetrahydro-1H-3-benzazepi

* and an amount of phentermine, wherein said (R)-8-chlofo-1-metiyi-2,3,4,5-tetrahydro-1.H-3-

benzazepine and phentermine are provided in amoumit to give a synergistic effect in controlling

weight gain i said mammal. In one embodiment, the amount of (R)-8-chloro-1-methyl-2,3,4,5-

tetrahydro-1H-3-benzazepine alone and the amoint of phentermine alone are therapeutically sub
effective in controlling weight gain in said ms
In a fourteenth aspect, the invention features a method of prophylaxis or treatment of
ohesity comprising administering to a pgiient in need of such prophylaxis or treatment a
pharmaceutically effective amount of & combination comprising an amount of (R)-8-chioro-1-
methyl-2,3,4,5-tetrahydro-1 H-3-begzazepine and an amount of phentermine, wherein said (R)-6-
chioro-1-methyl-2,3,4,5-tetrahydfo-1 H-3-benzazepine and phentermine are provided in amounts

give a synergistic effect in degreasing food intake in said mammal. In one embodiment, the

weight gain, or {eating obesity, wherein said identifying st.ép 15 performed prior to administering
said subject said pharmaceutically effective amount of said compound or composition of the

invention.
4 pplicants reserve the right to exclude any one or more of the compounds from any of t
embodiments of the invention. Applicant additionally reserves the right o exclude any disorder

frogh any of the embodiments of the invention.
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Brief Description of the Figures

Pigures 1A-1G illustrate the effects of seven different SHT-2C receptor agonist
compounds described in the invention on food intake in food-deprived rats.

Figure 2 shows the supra additive (synergistic) effect of phentermine and tte selective
5HT-2C receptor agonist 8-Chioro-7-methoxy-1-methyl-2,3 ,4,5-tetrahydro-1 H-3¢benzazepine
(Cmpd A) on feeding in rats.

Figures 3A arid 3B show the supra additive (syrergistic) s;:ffcct of phentermine and the
selective SHT-2C receptor agonist (R)-8-chloro-1-methyl-2,3,4,5-tetrahylro-1 H-3-benzazepine
(Cmpd B) on food intake in female (Figure 3A) and male (Figure 3B) rats. ]

Figures 4A and 4B show the supra additive (synergistic) effect of phentermine and the
selective SHT-2C receptor agonist (R)-1-{5-Chloro-2-fiucro-phenyl)-2-methyl-piperazine (Crapd
C) on food intake in female (Figure 4A) and male (Figure 41) rats.

Detailed Description ofthe Invention
The present invention relates to the combingfion of SHT-2C receptor agonist compounds
with other agents in order to decrease certain SHF-2C receptor related behaviors such as feeding,
While the SHT-2C receptor agonist compounds described in the invention can be employed as the

sole active agent in a pharmaceutical (i.e., giono-therapy), they can advantageously be used in

combination with other active ingredients (i.e., combination-therapy) which can facilitate the

therapeutic effect of the compound. Th efore, one aspect of the present invention includes

* methods of prophylaxis and/or treafs nent of 2 SHT-2C recepior related condition such as obesity,

a condition related thereto, comp si.ng administering to an individual in need of said prophylaxis
and/or treatment a combinatig A comprising an amoumt of a selective SHT-2C receptor agonist in
combination with an amo one or more additional pharmaceutical agent as described herein.
In one embodiment, the 2 mount of the selective SHT-2C receptor agonist and the amount of the
one or more additiong] ‘pharmaceutical agents alone are therapeutically sub-effective in the
prophylaxis and/oy/ freatment of the condition but when combined these compounds act
synergistically 10 revent or freat the condition. .

Sui f?ﬂ" pharmaceutical agents that can be used in combination with the selective SHT-Z

cholé cystokinin—A (CCK-A) agonists, serotonin and norepinephrine reuptake inhibiters (for

> ple, sibutramine), sympathomimetic agensts, B, adrenergic receptor agonists, dopamine

gonists (for example, bromocriptine), melanocyte-stimulating hormone receptor analogs,

cannabinoid 1 receptor antagonists [for example, SR141716: N-(piperidin-1-yi)-5-(4-
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chlorophenyl)-1-(2,4-dichlorophenyl}-4-methyl-1H-pyrazole-3-carboxamide], melanin
concentrating hormone antagonists, leptins (the OB protein), leptin analogues, leptin recegtor
agonists, galanin antagonists, lipase inhibitors (such as tetrabydrolipstatin, i.e., Orlistaty) anorectic
agents (such as 2 bombesin agonist), Neuropeptide-Y antagonists, thyromimetic agepts,
dehydroepiandrosterone or an analogue thereof, glucocorticoid receptor agonists ¢f antagonists,
orexin receptor antagonists, urocortin binding protein antagonists, glucagon-liké peptide-1 receptc
agonists, ciliary neutrotrophic factors (such as Axokine™ available from Regeneron
Pharmaceuticals, Inc., Tarrytown, NY and Procter & Gamble Company, ¢ cinnaii, OH), human
agouti-related proteins (AGRP), ghrelin receptor antagonists, histaming 3 receptor antagonists or
reverse agonists, neuromedin U receptor agonists, noradrenergic angrectic agents (for example,
phentermine, mazindol and the like) and appetite suppressants {fgr example, bupropion).

Other anti-obesity agents, including the agents set fortd infie, are well known, or will be
readily apparent in light of the instant disclosure, to one of ¢fdinary skill in the art.

In some embodiments, the anti-obesity agents arg/selected from the group consisting of
phentermine, orlistat, sibutramine, bromocriptine, ephgdrine, leptin, and pseudoephedrine. In on¢
embodiment, the anti-obesity agent is phentermine. /In a firther embodiment, compositions of the
present invention and combination therapies are gdministered in conjunction with exercise and/or
sensible diet. ‘

1t will be understood that the scope/6f combination therapy of the compounds of the
present invention with other anti-obesity dgents, anorectic agents, appetite suppressant and relate
agents is not LEmited to those listed abg¥ve, but includes in principle any combination with any
pharmaceutical agent or pharmaceufical composition useful for the treatment of overweight and
obese individuals.

Other suitable pharmaeutical agents, in addition to anti-obesity agents, that can be used
combination with the compgunds of the present invention inciude agents useful in the treatment ¢
concornitant diseases. Fgr example, individuals who are overweight or obese increase their risk ¢
morbidity and mortalify arising from concomitant diseases, such as, but pot limited to, congestive
heart failure, type I¥diabetes, atherosclerosis, dyslipidemia, hyperinsulinemia, hypertension,
insulin resistancg hyperglycemia, retinopathy, nephropathy and neuropathy. Treatment for one ¢
more of the digeases cited herein include the use of one or more pharmaceutical agents known in
the art belofging to the classes of drugs referred to, but not limited to, the following: sulfonylure:
meglitinjdes, biguanides, o-glucosidase inhibitors, peroxisome proliferators-activated receptor-y
(i.e., PPAR~y) agonists, insulin, insulin analogues, HMG-CoA reductase inhibitors, cholesterol-
lowering drugs (for example, fibrates that include: fenofibrate, bezafibrate, gemfibrozil, clofibrat

#nd the like; bile acid sequestrants which include: cholestyramine, colestipol and the like; stating

and niacin), antipiaielet agents (for example, aspirin and adenosine diphosphate receptor
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antagonists that include: clopidogrel, ticlopidine and the like), angiotensin-converting enzypie
inhibitors, angiotensin II receptor antagonists and adiponectm.

It will be understood that the scope of combination therapy of the compounds/f the
present invention with other pharmacentical agents is not limited to those listed bergin, supra or
infra, but includes in principle any combination with any pharmaceutical agent ¢ hannaceuﬁcal
composition useful for the freatment diseases, conditions or disorders that are, ‘. ced to overweigh
and obese individuals.

Combination therapies have been used in the treatment of diseages; however, care must b
taken when combining drugs since certain drugs can interact in & haghiful manner. The
combination of two agents that treat the same condition is generally expected to result in an
additive effect meaning that the degree of the effect is the sum gt the effect of each drug alope.
Applicants disclose herein that the combination of a selectivé SHT-2C agonist and another drag
such as phentermine can result in a supra additive or syneggistic effect on food intake (see Figure
2, 3A and B, 4A and B). A synergistic effect means thdt the decrease in food intake observed wit
the combination therapy is greater than that seen by #dding the decrease in food intake of each
compound together. One advantage of using a syfergistic combination therapy is that less of eact
compound is required to achieve a significant decrease in food intake and so fewer side effects car
result from treatment. In some cases, side effects are not seen at the lower doses used. Also, in
some cases, the side effect profile of one drug can mitigate or average out the side effect profile of
the other drug. For example, one of the drugs may result in increased biood pressure and the othe
drug results in lowered blood pressire so that the combination therapy does not effect blood
pressure. Another potential advantage of combination therapy is that, since less compound is
required, the cost of therapy ¢an be reduced.

This application inforporates by reference, in their entirety, U.S. Provisional Application
Nomber 60/372,058, fiJéd April 12, 2002; U.S, Provisional Patent Application Number
60/405,495, filed August 23, 2002; U.S. Provisional Patent Application Number 60/434,607, filec
December 18, 200Z; U.S. Non-Provisional Patent Application No. 10/410,991, filed April 10,
2003 and U.S. M n~Provisiona1 Patent Application No. 10/917,979, filed August 13, 2004. This
application glaims priority to, and incorporates by reference in their entfirety, U.S. Provisional
Applicatigh Number 60/638,667, filed December 23, 2004, and U.S, Provisional Application
Numbef 60/688,901, filed June 8, 2005.

In one aspect, the invention provides 2 composition comprising phentermine and a
sglective SHT-2C receptor agonist.

Phentermine (1,1-Dimethyl-2-phenyl-ethylamine) includes phentermine derivatives or

phatmaceutically acceptable salts thereof, such as, but not limited to, chlorphentermine (2-(4~

10
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HCI salt form.
As used herein, the term “agonist” is intended to mean moieties that activate the

intraceliular response when they bind to the receptor, or enhance GTP binding to mempranes. In
the context of the present invention, a pharmaceutical composition comprising a SHZ 5. receptor
agonist of the invention can be utilized for modulating the activity of the 5HT,¢ péceptor,
decreasing food intake, inducing satiation (i.e., the feeling of fullness), controling weight gain,
treating obesity, decreasing body weight and/or affecting metabolism such that the recipient loses
weight and/or maintains weight. Such pbarmaceuntical compositions carybe used in the context o
disorders and/or diseases where weight gain is a component of the digéase and/or disorder such a
for example, obesity.

The term "antagonist™ 1s intended to mean moieties thay'competitively bind to the recepk
at the same site as agonists (for example, the endogenous ligahd), but which do not activate the
intracellular response mitiated by the active form of the refeptor, and can thereby inhibit the
intraceltular responses by agonists or partial agonists. Antagonists do not diminish the baseline
intracellular response in the absence of an agonist op'parfial agonist.

As used herein the term “"selective SHT-2C receptor agonist" means an agonist compoun
that is selective for SHT-2C receptor comparegd to other receptors that decrease food intake. For
example, a selective SHT-2C receptor agonjst has a significantly higher binding affinity for the
S5HT-2C receptor than for another recepigr that can decrease food intake such as the SHT-1b
receptor. Therefore, for example, a selective SHT-2C receptor agonist can have 10-fold, 20-fold
30-fold, 40-fold, 50-fold, 60-fold, ; -f01¢ 80-fold, 90-fold, 100-fold, or 150-fold or more highe
binding affinity for the SHT-2C feceptor than for another receptor such as the SHT-1b receptor.
As understood by one skilled/n the art, selectivity can be determined, for example, using a
receptor binding assay or ¥ functional assay. One way to assess selectivity is to perform a feedin
assay as disclosed herejfi (see Example 2) with a potential selective SHT-2C receptor agonist an
then challenge the agimals with a selective SHT-2C antagonist, for example, SB 242084 (Sigma
If the food intake&ffect is abolished (or very significantly decreased) then the effect is deemed t
ough the SHT-2C receptor and not through a different receptor.

be occurring

The'term "selective SHT-2C receptor agonist” does not include compounds such as
dexfenf}
uptake inhibitors. In addition, the term "selective SHT-2C receptor agonist" does not include nc

ine which are SHT-releasing agents or compounds such as fluoxetine which are 5F

seléctive SHT agonists such as m-chiorophenylpiperazine (mCPP) or m-
ifluoromethyiphenylpiperazine (TFMPP) which have significant effects at the SHT-1b recepto
For example, TFMPP causes decreased food intake; however, the decrease in food intake is not
abolished when 2 selective SHT-2C antagonist such as SB 242084 is added.

11



As disclosed herein, compositions of the invention can comprise phentermine and a

capsule.

10 " or a pharmacentically acceptable salt, solvate of hydrate thereof
wherein: a
Ryis Hor Cy alkyl;
Ry is Cy.p alkyl, ~CHz-0-C.g gikyl, -C(=0)-0-C,.5 alkyl, -C(=0)-NH-C, ¢ alkyl,
OH, or CH,0OH;
15 . Ry 15 H;
or Ry and R, togethey form ~CH,-CH;-;
R; and R, are eacl/independently H, halogen, perhaloalkyl, CN, ORs, SRs, NHI
N(Rs),, OH, aryl, or hepéroaryl, wherein said aryl can be optionally substituted with up {
two substituents selgéted from Ci.¢ alkyl, halogen, perhalo alkyl, and alkoxy, and said
20 heteroaryl can be gptionally substitutéd with up to two substituents selected from haloge
and Cy. alkyl;
or B4 and R, together with the atoms to which they are attached can form a 5- o

6-membef beterocyclic ring having one O atom;
each R is independently C, ¢ alkyl, Cy alkenyl, aryl, heteroaryl, arylalkyl,
oarylalkyl or perhaloalkyl, or allyl; and
Rgis Hor Cp alkyl.
Some embodiments of the present invention pertain to a composition comprising

12
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or a pharmaceutically acceptable salt, solvate or hydrate thereof
wherein:
R, is H or Cyp alkyl;
5 R; is C,.5 alkyl, -CHz-0-Cyg alkyl, -C(
alkyl, OH, or CH,OH;
' R, is H;
or R, and Ry, together fofm -CH,-CH,-;
R, is halogen, perhaloalkyl, G, SRy, NHR;, N(Rs),, aryl, or heteroaryl,
10 wherein szid aryl can be optionally Substituted with up to two substituents select
from C,.¢ alkyl, halogen, perhal .
optionally substituted with
alkyl;

-0-Cy 5 alkyl, -C(=0)-NH-C,,

and alkoxy, and said heteroaryl can be
o two substituents selected from balogen and Cy

R, is H, halogery perhaloalkyl, CN, SRs, NHRs, N(Rs)g, aryl, or
heteroaryl, wherein sgid aryl can be optionally substituted with up to two
substituents selectgd from C, g alkyl, halogen, perhalo alkyl, and alkoxy, and sai
heteroaryl can hé optionally substituted with up to two substituents selected fror

20 1alkyl or perhaloaliyl, or allyl; and
Ry is Hor Cp.p alkyl;
wherein heteroaryl is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazoly
pyridyl, pyrimidinyl, furanyl, pyranyl, thienyl, benzimidazolyl, guinolinyi,
isoquinolinyl, oxazolyl, thiazolyl or thiadiazolyl;

or a pharmaceutically acceptable salt, solvate or hydrate thereof
provided that: |

(i) if R is other than H, then neither R; nor Ry can be H;

(ii) if R, and R, are methyl, and R4 is H, then R; cannot be NHR;s or
N(Rs)s; and

(iii) ifR, and R, are methyl, and R, is H, then R, cannot be imidazole,
substituted imidazole, or an imidazole derivative.
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Some embodiments of the present invention pertain to a composition comprising

phentermine and a selective SHT-2C receptor agonist where the selective SHT-2C recepjor agoni
has Formula (I):

wherein:

Ryis:  -H or Cealkyl;
Rois:  Csalkyl, -CHy-O-Cyalicyl, -C(=0)~0-Cy.g
-CH,OH;

Ry is:  -H;

or R, and Ry, together form ~CH-CHa-;

1, -CE=0)NE-  C,aliyl, -OH,

Rsis:  halogen; perhaloalkyl; or 2 5-mefnbered heteroaryl ring having up to two
beteroatoms selected from O, N and
Rais -H, halogen, perhaloalkyl, -
wherein said ary] can be optio:
Ci.salkyl, halogen, perhaloalléyl, and alkoxy, and said heteroaryl can be optionally
substituied with up to two/substituents selected from halogen and Cy.galkyl;

or:

R; and R, together

B -ORs, ~SR5, -NH:R.5, -N(Rs)g, ”OH, aryl, or heteroat
v substituted with up to two substituents selected from

fth the atoms to which they are attached form a 5- or 6-member

heterocyclic ring having one O atom;

each R; is indgpendently Cygalkyl, C,salkenyl, aryl, heteroaryl, arylalkyl, heteroarylalky

pr ,

it Rg is other than -H, then R, canmnof be -EH; and

if Ry and R, are methyl, and R, is -H, then R; canmot be imidazole, substituted imidazol
or an imidazole derivative;

and wherein:

aryl denotes a monocyclic or polycyclic aromatic group having from 3 to 14 carbon aton
heteroaryl denotes a monocyclic or polycyclic aromatic group having from 3 to 14 carbe
atoms, and from 1 to 4 ring heteroatoms selecied from O, N, and S;

alkoxy denotes ~O-alkyl;

i4
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C, salkeyl denotes a straight chain, branched, or cyclic hydrocarbon group having from/1
8 carbon atoms;
C,salkenyl denotes a straight chain, branched, or cyclic hydrocarbon group havip
to 8 carbon atoms and at least one double bond; ‘
alkyl, other than C,.palkyl, denotes methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-but
sec-butyl, tert-butyl, cyclobutyl, cylopropyimethyl, n-pentyl, isopentyl, ie
cyclopentyl, cyclotpentylmethyl, n-hexyl, or cyclohexyl. ‘
It is appreciated that compounds of Formula (I) can have one of more chiral centers, and
exist as enantiomers or diastereomers. The invention is to be undersibod to extend to all such
enantiomers, diastereomers and mixtures thereof, including racemates. Formula (@) and the
formulae hereinafier are intended to represent all individual isofners and mixtures thereof, unless
stated or shown otherwise.
It is also appreciated that certain features of the jAvention, which are, for clarity, describx
in the context of separate emabodiments, may also be pfovided in combination in 2 single
embodiment. Conversely, various features of the ip rention, which are, for brevity, described in {
context of a single embodiment, may also be previded separately or in any suitable
subcombination. All combinations of the emBodiments pertaining to the chemical groups
, R, Ry, R R, efc.) contained within the generic
. Formula (X} etc.] are specifically embraced by the prese

represented by the variables {(e.g. Ry, Ry,
chemical formulae described herein [e.g
invention just as if they were explicifly disclosed, to the extent that such combinations embrace
compounds that result in stable cofmpounds (ie., compounds that can be isolated, characterized a
tested for biological activity). fn addition, all subcombinations of the chemical groups listed in £
embodiments describing sugh variables, as well as all subcombinations of uses and medical

indications described hegéin, are also specifically embraced by the present invention just as if ea

of such subcombinatigh of chemical groups and subcomination of uses and medical indications

were explicitly disglosed herein.

As usedherein, “substituted” indicates that at least one hydrogen atom of the chemical
group is repld ted by a non-hydrogen substituent or group, the non-hydrogen substituent or groug
novalent or divalent. When the substituent or group is divalent, then it is understood
i group is further substituted with another substituent or group. When a chemical group
is “substituted” it may have up to the full valance of substitution; for example, a methyl
oup can be substituted by 1, 2, or 3 substituents, a methylene group can be substituted by 1 or
substituents, a phenyl group can be substituted by 1, 2, 3, 4, or 5 substituents, a naphthyl group «
be subsiitnied by 1, 2, 3, 4, 5, 6, or 7 substituents and the like. Likewise, “substituted with one ¢
more substituents” refers to the substitution of a group with one substituent up to the total numb:
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of substituents physically allowed by the group. Further, when a group is substituted with mogé
than one group they can be identical or they can be different.

As used herein, the term “alkyl” is intended to denote hydrocarbon groups inclugd
straight chain, branched and cyclic hydrocarbons, including for example bt not limited to methyl
ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, sec-butyl, tert-butyl, cyclobutyi,
cyclopropyimethyl, n-pentyl, isopentyl, tert-pentyl, cyclopentyl, cyclopentylmetifyl, n-hexyl,
cyclohexyl, and the like. Throughout this specification, it should be understpbd that the term alky
is intended to encompass both non-cyclic hydrocarbon groups and cyclic Jydrocarbon groups. In
some embodiments of the compounds of the invention, alkyl groups 2
embodiments, alkyl groups are cyclic, and in further embodiments, Alk

noncyclic. Where no preference is specified, the term “alicyl” is

¢ non-cyclic. In further

1 groups are both cyclic a
intended to denote groups that ar
both eyclic and non-cyclic.

As used herein, the term “alkenyl” is intended to dénote hydrocarbon compounds
including straight chain, branched and cyclic hydrocarly
including for example but not limited to allyl, 2-me
but-2-enyl, cyclohex-2-eny! and the Hke.

As used herein, the term “halogen”
including F, CL, Brand L.

The term “alkoxy” is intended tg
-O-alkyl, including -O-allyl. The termy
alkyl indicates 6 carbons or less.

The term “arylalkyl” or/
substituent, for example 2 bep

¢ns that contain at least one double bond,
yi-allyl, 4-but-3-enyl, 4-hex-5-enyl, 3-methy

ay its normal meaning of period seven elements,

denote substituents of the formula

“lower” when used in comnection with substituents such a

1” is intended o denote an alkyl group that bears an aryl
1 group. The term “alkylaryl” or “alkaryl” is intended to denote :
aryl group that bears an aliyl substituent, for example a 4-methylpbeny! group.

As used herei
groups. Although
to about 14 carbofi atorms, more preferably 6 to about 10 carbon atoms. Examples of aryl groups
include but arg not limited to phenyl, naphthyl, anthracyl, phenanthryl and pyrenyl.

he term “heteroaryl” is intended to denote an aryl group that contains at least one, and

the term “aryl” is intended to mean monocyclic and polycyclic aromatic

aryl groups can include as few as 3 carbon atoms, preferred aryl groups have ¢

preferably from one to four ring “hetero” (i.e., non-carbon, e.g., O, N or S) atom. Examples of

“heterfoaryl” groups are radicals derived from 5- and 6-member aryl ring compounds having fror
oné to four nitrogen, sulfir and/or oxygen atoms, for example pyrrole, pyrazole, imidazole,
iazole, tetrazole, pyridine, pyrimidine, furan, pyran, thiophene, benzimidazole, quinoline,
isoquinoline, oxazole, thiazole, and thiadiazole.
As used herein the term heteroarylalkyl means an alky! group that bears a heteroaryl
substituent, for example a group having the structure ~CH,-pyrrole-  2-yl
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The term “substituted thiazole” means a radical derived from thiazole that bears at ledst
one substituent group. The term “thiazole derivative” means a fused ring system in which oe of
the fused rings is thiazole.

The term “substituted imidazole” means a radical derived from imidazole thdt bears at
least one substituent group. The term “imidazole derivative” means a fused ring gf tem in which
one of the fused rings is imidazole. A

Certain substituents of the compounds disclosed herein can optional be substituted, i.e.,
they can optionally bear further substitnent groups. Some preferred sub fitnent groups include
halogen, lower alkyl (including but not Iimited to methyi, ethyl, isoprp by, cyclopropyl, tert-butyl,
and methyleyclopropyl), alkoxy, mono-, di- or tribaloalkoxy (e.g., ;0-CX; where X is halogen), -
(CH3)NH,, -(CH,),NHBoe, ‘

N(R4o)(Ras), phenyl, methoxyphenyl and naphthyl.

At various places in the present specification subsfituents of compounds of the invention
are disclosed in groups or in ranges. It is specifically ind ended that the invention inciude each anc
every individual subcombination of the members of #lich groups and ranges. For example, the
term “C,.q alkyl” is specifically intended to indi 'ly disclose methyl, ethyl, C; alkyl, C4 alkyl,
Cs alkyl, Csalkyl, C; alkyl and Cs alkyl. |

Additionally, compounds of the pre dent invention encompass all pharmaceutically
acceptable salts, solvaies, and particularly hydrates, thereof; including but not limited to,
phentermine, phentermine derivativesfe.g., chiorphentermine), selective 5HT-2C receptor agonis

(e.g., compounds of Formula (),

In some embodiments of the present invention, the selective SHT-2C receptor agonist is «
Formula (I): wherein:
R; is halogen, perhaloalkyl, CN, SRs, NHRs, N(R;s),, arvl, or heteroaryl, wherein
said aryl can be/optionally substifuted with up to two substituents selected from C,.5 alky
halogen, perfalo alkyl, and alkoxy, and said heteroaryl can be optionally substituted with
up to twosubstituents selected from halogen and C,.5 alkyl; and
R, is B, halogen, perhaloalkyl, CN, SRs, NFRs, N(Rs),, aryl, or heteroaryl,
wherein said aryl can be optionally substituted with up to two substituents selected from
1.2 alkyl, halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and C,.5 alkyl;
wherein heteroaryl is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyridyl
pyrimidinyl, furanyl, pyranyl, thienyl, benzimidazolyl, quinolinyl, isoquinolinyl, oxazoly
thiazolyl or thiadiazolyl.
In some embodiments of the present invention, the selective SHT-2C recepior agonist is
Formula (I) wherein R; is H.
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In some embodiments of the present invention, the selective SHT-2C receptor agonisy'is
Formula (¥) wherein R, is methyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is
Formula (X} wherein R, is methyl, ethyl, n-propyl or isopropyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is
Formula (¥) wherein R, is methyl or ethyl.

In some embodiments of the present invention, the selective SHT-2¢ receptor agonist is
Formula (I) wherein R, and Ry, together form -CH,CHs-.

In some embodiments of the present invention, the selective -2C receptor agonist is
Formula (¥) wherein Ry is chlorine.

In some embodiments of the present invention, the selegtive SHT-2C receptor agonist is

Formula (f) wherein R; is bromine.

In some embodiments of the present invention, theselective SHT-2C receptor agonist is
Formuta () wherein R, is perhaloalkyl. In some embogiments, R is CFs,

In some embodiments of the present inventigh, the selective SHT-2C receptor agonist is
Formula (X) wherein R, is selected from the group/consisting of thienyl, furanyl, pyrrolyl, pyrazo
and fmidazolyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is
Formula (%) wherein R, is selected _ui group consisting of thienyl, firanyl, pyrrolyl, pyrazo
and imidazolyl optionally substituted yith one or two substituents selected from halogen or methyl
wherein R, is phenyl optionally spbstituted with up to two substituents selected from C,.4 2lk
halogen, and atkoxy. |

In some embodimeni of the present invention, the selective SHT-2C receptor agonist is
Formula (I) wherein: R, 1 ethyl, ethyl, isopropyl, or CH,OH; or R; and Ry, taken together forp
~CH,CH,-.

In some emPodiments of the present invention, the selective SHT-2C receptor agonist is
Formuia (I) whepein: Ryis halogen, or a S-membered heteroaryl ring having up to two heteroator
selected from £, N and S, and up to two substituents selected from halogen and Ci.¢ alkyl.

In gome embodiments of the present invention, the selective SHT-2C receptor agonist is

Formulg/(T) wherein: Rsis H, a 5-membered heteroary! ring having up to two heteroatoms select:

from/0, N and S and up fo two substituents selected from halogen and C, ¢ alkyl, or phenyl
optionally substituted with up to two substituents selected from C,. alkyl, halogen, and atkoxy.
In some embodiments of the present invention, the selective SHT-2C receptor agonist is
Formula (I) wherein: Rq is H or methyl.
In some embodiments of the present invention, the selective SHT-2C receptor agonist is
Formula (T) wherein: R; is E.
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In some embodiments of the present invention, the selective SHT-2C receptor agonisft is ¢
Formula (Y) wherein: R; is methyl.

In some embodiments of the present invention, the selective SHT-2C receptor dgonist is ¢
Formula () wherein: R; is chlorine, bromine, or thienyl.

In some embodiments of the present invention, the selective SHT-2C regéptor agonist is ¢
Formula (I) wherein: Ry is pyrazolyl-3-yi or phenyl wherein said pyrazolyl-3-yi optionalty has up
to two substituents selected from halogen and C,5 alkyl, and said phenyl opfiopally has a single
halégen substitutent.

In some embodiments of the present invention, the selective 3
Formula (¥) wherein: Rs is H.

In some embodiments of the present invention, the selegtive SHT-2C receptor agonist is ¢
Formula (¥) wherein: R, is H or Me. |

In some embodiments of the present invention,
Formula (I) wherein: R, is Me, Et, or OH.

-2C receptor agonist is ¢

he selective SHT-2C receptor agonist is 0

In some embodiments of the present inventjgn, the selective SHT-2C receptor agonist is 0
Formula (I) wherein: Ry, is H.

In some embodiments of the present ipvention, the selective SHT-2C receptor agonist is o
Formula (I) wherein: R; is F, Cl, Br, I, CF» /01 2-chlorophenyl.

In some embodiments of the pregént invention, the selective SHT-2C receptor agonist is 0
Formula (I) wherein: R4 is H.

In some embodiments of the
Formula (¥) wherein: Rg is H.

In some embodimentg
Formula (I) wherem: R, isAL

present invention, the selective SHT-2C receptor agonist is ¢
of the present invention, the selective SHT-2C receptor agomist is o

In some embodi#ments of the present invention, the selective SHT-2C receptor agonist is o

ome embodiments of the present invention, the selective SHT-2C receptor agonist is o
Formula fT) wherein: R, is halogen.
In some embodiments of the present invention, the selective SHT-2C receptor agonist is o
Fopfula (I) wherein: R, is H.
In some embodiments of the present invention, the selective SHT-2C receptor agonist is o
Formula (¥) wherein: Rg is H.

The invention provides a composition comprising phentermine and a selective SHT-2C

receptor agonist as described herein wherein said selective SHT-2C receptor agonist is selected

1%



from the group consisting oft
8-chloro-1-methyl-2,3 4,5-tetrahydro-1H-3-benzazepine;
8-bromo-1-methyl-2,3,4,5-tetrahydro~1 H-3-benzazepine;
8-iodo-1-methyl-2,3,4,5-tetrahydro-17-3-benzazepine;

5 8-trifluoromethyl-1-methyl-2,3,4,5-tetrahydro- 1 H-3-benza
8-trifluoromethyl-1-ethy}-2,3,4,5-tetrahydro-1 H-3-benzazeg
g-chioro-1-ethyl-2 3 4,5-tetrahydro-1 H-3-benzazepine;
3-bromo-1-ethyl-2,3 4,5-tetrahydro-1 F-3-benzazepiny
8-iodo-1-efhyl-2,3,4,5-tetrahydro-1H-3-benzazepip

10 7,8-dichloro-1-methyl-2,3,4,5-tetrahydro-1H-3
7.8-dichloro-1-ethyi-2,3 4,5 -tetrahydro-1 H-.
8-chioro-7-flnoro-1-methyl-2,3,4,5-tetrahyfiro-15-3-benzazepine;
8-chloro-7-methoxy-1-methyl-2,3,4,5-t¢trahydro- 1. H-3-benzazepine; and
8-chioro-7-fluoro-1-ethyl-2,3 .4, 5-tetrahydro-1 H-3-benzazepine;

15 or a pharmaceutically acceptable galt, solvate or hydrate thereof.

The compounds of the invention may cgntain one or more asymmetric carbon atoms, so
that the compounds can exist in different stepéoisomeric forms. The compounds can be, for
example, racemates or optically active forpds. The optically active forms can be obtained by
etric synthesis. In some embodiments, compounds of

e embodiments, compounds of Formula () are §

resolution of the racemates or by

20 Formula (¥) are R enantiomers. In g
enanfiomers. In some embodimepfts, compounds of Formula (I) are varying mixtures of
enantiomers.

In one embodiment/the invention provides a composition comprising phentermine and a
selective SHT-2C receptof agonist wherein said selective SHT-2C receptor agonist is (R)-8-chior

25 1~methyl-2,3,4,5-tetralfydro-1H-3-benzazepine or a pharmaceutically acceptable salt, solvate or
hydrate thereof.

The compounds and compositions according to the invention may optionally exist as
pharmaceuticglly acceptable salts including pharmacenticaily accepiable acid addition salts
prepared frgm pharmaceutically acceptable non-toxic acids including morganic and organic acids

30 Such acjds include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethenesulfonic,
dichlgfoacetic, formic, fumaric, gluconic, glutamic, hippuric, hydrobromic, hydrochloric,
isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, oxalic, pamoic,

antothenic, phosphoric, succinic, sulfiric, tartaric, oxalic, p-toluenesulforic and the like, such as
the pharmaceutically acceptable salts listed in Journal of Pharmaceutical Science, 66,2 (1977) ar
incorporated herein by reference.

The acid addition salts can be obtained as the direct products of compound synthesis. In
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the alternative, the free base can be dissolved in a suitable solvent containing the appropriate acid

methods known to the skilled artisan.

Compositions of the invention may conveniently be administered in unj# dosage form anc
can be prepared by any of the methods well known in the pharmaceutical art/for example, as
described in Remington's Pharmaceutical Sciences (Mack Pub. Co., Eastgh, PA, 1980).

The invention also provides compositions of the invention, ag/described above, further
comprising a pharmaceutically acceptable carrier. For example, theAnvention provides a
composition comprising phentermine and (R)-8-chloro-1-methyl2,3 4,5-tetrahydro~-1 H-3-
benzazepine, or a pharmaceutically acceptable salt, solvate orfiydrate thereof, and 2
pharmaceutically acceptable carrier. Thus, the invention provides pharmaceutical compositions
containing phentermine and a selective SHT-2C agonisl/ A pharmaceutical composition is a
composition comprising at least one active ingredieng and at least one ingredient that is not an
active ingredient (for example and not limitation, # filler, dye, or 2 mechanism for slow release),’
whereby the composition is amenable to use for'a specified, efficacious outcome in 2 mammal (ft
exampie, and not limitation, a human).

According to a further aspect ofthe invention, the compositions of the invention are
provided for use in therapy. The compgositions can be used in the prophylaxis or treatment of
disorders associated with 5-HT ¢ rgceptor function.

According to a further aspect of/the invention, there is provided use of a composition of the
invention in the manufacture/6f a medicament for the prophylaxis or treatment of the disorders
disclosed herein. In a preferred embodiment, there is provided a use of 2 composition of the
invention in the manufdcture of 2 medicament for the prophylaxis or treatment of cbesity,

The data deweloped herein supports the conclusion that the presently disclosed
compositions of fhe invention are of use for the treatment or prophylaxis of clinical obesity or
overweight digorders in mammals, including, but not limited to, human. Compositions of the
present inyéntion can be administered by oral, sublingual, parenteral, rectal, topical administratic

Typically, transdermal paiches comprise an impermeable backing layer, a single pressure sensitiy
adhesive and a removable protective layer with a release liner. One of ordinary skill in the art wi
understand and appreciate the technigues appropriate for manufacturing a desired efficacious
ransdermal patch based upon the needs of the artisan.

In addition to the neutral forms of compositions of the present invention, by appropriate
addition of an ionizable substituent, which does not alter the receptor specificity of the compoun:
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physiologically acceptable salts of the compositions may also be formed and used as therapepftic
agents. Different amounts of the compositions of the present invention will be required to/achiev
the desired biological effect. The amount will depend on factors such as the specific cofposition
the use for which it is intended, the means of administration, and the condition of the treated
individual - all of these dosing parameters are within the level of one of ordinary gkill in the
medicinal arts. A typical dose can be expected to fall in the range 0£0.001 to 200 mg per kilogra
of body weight of the mammal. For example a typical dose can fall in the rahge of 0.001 to 0.01,
0.01100.1,0.1 t0o 1, 1 to 10, 10 to 100, or 100 o 200 mg per kilogram of body weight of the
mammal. Unit doses may contain from 1 to 200 mg of the compositioas of the present invention
and can be administered one or more times a day, individually or itvmultiples, For exarapie, umit
doses can contain from 1 to 10, 10 to 50, 50 to 100, 100 to 150 gr 150 to 200 mg of the
compositions of the invention and can be administered one op/more times a day, individually or
multiples.

The composiﬁons of the present mvention can pe combined with the carrier in either soli
or liquid form in a unit dose formulation. The pharmaceutical carrier must be compatible with th
other ingredients in the composition and must be jolerated by the individual recipient. Cther
physiologically active ingredients can be incorptrated into the pharmaceutical composition of the
invention if desired, and if such ingredients Zre compatible with the other ingredients in the
composition. Formulations can be prepagéd by any suitable method, typically by uniformty mixi
the active compound(s) with liquids orAinely divided solid carriers, or both, in the required
proportions, and then, if necessary, forming the resulfing mixture into 2 desired shape.

Conventional excipients/such as binding agents, fillers, acceptable wetting agents,
tabletting lubricants, and disintegrants can be used in tablets and capsules for oral administration
Liquid preparations for oral/administration can be in the form of solutions, emulsions, aqueous o
oily suspensions, and syyaps. Alternatively, the oral preparations can be in the form of dry powd
that can be reconstitujéd with water or another suitable liquid vehicle before use. Additional
additives such as syspending or emulsifying agents, non-aqueous vehicles (including edible oils)
preservatives, apd flavorings and colorants can be added to the liquid preparations. Parenteral
dosage formg/can be prepared by dissolving the compound of the iuvention in a suitable liquid
vehicle and filter sterilizing the sohttion before filling and sealing an appropriate vial or ampoule
These afe just a few examples of the many appropriate methods well known in the art for prepar;
dosage forms.

It is noted that the compositions of the invention are not intended for use only in human:
but in other non-human mamrmnals as well. Indeed, recent advances in the area of animal health-
care mandate that consideration be given for the use of compositions of the invention for the

treatment of obesity in domestic animals {e.g., cats and dogs), and in other domestic anfmals wh
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no disease or disorder is evident (e.g., food-oriented animals such as cows, chickens, fish, etc/f.
Those of ordinary skill in the art are readily credited with understanding the utility of such
compositions in such setiings.

The selective SHT-2C receptor agonists of Formula (T) in the compositions cdn be readily
prepared according to a variefy of synthetic manipulations, all of which would be familiar to one
skilled in the art. A representative general synthesis is set forth below in Schepie I
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5HT,c RECEPTOR MODULATOR COMPOSITIONS AND METHODS OF USE

Field of the Invention
The present invention relates to compounds which act as modulators of SHT,¢ receptors,

compositions including the compounds, and methods of using the compounds and compositions.

Background of the Invention

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

Obesity is now a major healthcare issue in the Western 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. In the
last 10 years there has been 2 30% increase in the incidence of obesity in the USA such that
currently about 30% of the population of the USA is now considered obese.

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 (m”). 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 1 below).

TABLE 1: CLASSIFICATION OF WEIGHT BY

BODY MASS INDEX (BMI)
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 Exireme Obesity (Class ITI)

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 obesity are
cardiovascular disease (parficularly hypertension), diabetes (obesity aggravates the development of
digbetes), gall bladder disease (particularly cancer) and diseases of reproduction. Research has

shown that even a modest reduction in body weight can comrespond to a significant reduction in the
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risk of developing coronary heart disease.

There are problems however with the BMI definition in that it does not take into account
the proportion of body mass that is muscle in relation to fat (adipose tissue). To 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.

Qbesity considerably increases the risk of developing cardiovascular diseases as well.
Coronary insufficiency, atheromatous disease, and cardiac insufficiency are at the forefront of the
cardiovascular complications induced by obesity. 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
nsufficiency 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 1o five tirmes more likely
to have a stroke. These findings emphasize the inter-relations between risks factors for diabetes and
coronary heart disease and the poiential value of an integrated approach to the prevention of these
conditions based on {he prevention of obesity (Perry, L 1., et al., BMJ 310, 560-564 (1995)).

Dizbetes has also been implicated in the development 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 eveniually the kidney
fails. Diabetes is alsc 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 corplications are one of the nation's leading causes of death.

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.

Most currently marketed products have been unsuccessful as treatments for obesity
because of 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 fo one third of patients led to its withdrawal by the FDA in
1998.

In addition, two drags have recently 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 products may limit their long-term ntility. Treatment with Xenical™ is
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reported to induce gastrointestinal distress in some patients, while Sibutramine has been associated
with raised blood pressure in some patients.

Serotonin (5-HT) neurotransmission plays an important role in numerous physiological
processes both in physical and in psychiatric disorders. 5-HT has been implicated in the regulation
of feeding behavior. 5-HT appears to work by inducing a feeling of fullness or satiety so eating
stops carlier and fewer calories are consumed. It has been shown that a stimulatory action of 5-HT
on the SHT,¢ receptor plays an important role in the control of eating and in the anti-obesity effect
of d-fenfluramine. As the 5-HT,¢ receptor is expressed in high density in 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 overweight with cognitive impairment and susceptibility to
seizure,

It is believed that SHT,c may play a role in obsessive compulsive disorder, some forms of
depression, and epilepsy. Accordingly, agonists can have anti-panic properties, and properties
useful for the treatment of sexual dysfunction.

In sum, the SHT¢ 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 SHT,c agonists which safely decrease
food intake and body weight. The present invention is directed to these, as well as other, important

ends.

Summary

In one aspect, there is provided a composition comprising phentermine and a selective
SHT-2C receptor agonist, wherein said selective SHT-2C receptor agonist is (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine or a pharmaceutically acceptable salt, solvate or
hydrate thereof.

In one aspect, there is provided a composition as defined above for use as a medicament.

In one aspect, there is provided a composition as defined above for use as a medicament
for the treatment of a SHT2C disorder.

In one aspect, there is provided a composition as defined above for use as a medicament
for the prophylaxis or treatment of obesity of a mammal.

In one aspect, there is provided a composition as defined above for use as a medicament
for decreasing food intake of a mammal.

In one aspect, there is provided a composition as defined above for use in a method of

inducing satiety in a roammal.



In one aspect, there is provided a composition as defined above for use in a method of
controlling weight gain of a mammal.
In one aspect, there is provided a unit dosage form of a composition as defined above.
In a first embodiment, the disclosure features a composition comprising phentermine and a
5 selective SHT-2C receptor agonist.
In a second embodiment, the disclosure features a composition according to the first
embodiment where the selective SHT-2C receptor agonist has Formula (B):
R, Roa
Rs
N—R4
Ry
Re
®

or a pharmaceutically acceptable salt, solvate or hydrate thereof
10 wherein:
Ry is H or Cy 5 alkyl;
R, is Cy.5 alkyl, -CH,~O-C, g alkyl, -C(=0)-0-C ¢ alkyl, -C(=0)-NH-C, g alkyl,
OH, or CH,0H;

3a
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R,, is H;

or R, and Ry, together form -CH,-CH,-;

R; and Ry are each independently H, halogen, perhaloalkyl, CN, ORs, SRs, NHR,
N(Rs)., OH, aryl, or heteroaryl, wherein said aryl can be optionally substituted with up to
two substituents selected from C,.¢ alkyl, halogen, perhalo alkyl, and alkoxy, and said
heteroaryl can be optionally substituted with up to two substituents selected from halogen
and C, g alkyl;

or R; and Ry together with the atoms to which they are attached can form a 5- or
6-member heterocyclic ring having one O atom;

each R; is independently C, 5 alkyl, C, .5 alkenyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl or perhaloalkyl, or allyl; and

R¢ is H or Cy.5 alkyl.

In a third embodiment, the disclosure features a composition according to the second
embodiment wherein:

R; is halogen, perhaloalkyl, CN, SRs, NHR;, N(R5),, aryl, or heteroaryl, wherein
said aryl can be optionally substituted with up to two substituents selected from Cy5 alkyl,
halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally substituted with
up to two substituents selected from halogen and C, 4 alkyl; and

R, is H, halogen, perhaloatkyl, CN, SRs, NHRs, N(Rs),, aryl, or heteroaryl,
wherein said aryl can be optionally substituted with up to two substituents selected from
C,.g atkyl, halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and C, ¢ alkyl;

wherein heteroaryl is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyridyl,
pyrimidinyl, furanyl, pyranyl, thienyl, benzimidazolyl, quinolinyl, isoquinolinyl, oxazolyl,
thiazolyl or thiadiazolyl.

In a fourth embodiment, the disclosure features a composition according to the second or
third embodiment wherein R; is H. In addition, the fourth embodiment features a composition
according to the second or third embodiment wherein R, is methyl.

In a fifth embodiment, the disclosure features a composition according to the second, third,
or fourth embodiment wherein R, is methyl, ethyl, n-propyl or isopropyl. In addition, the fifth
embodiment features a composition according to the second, third, or fourth embodiment wherein
R; is methyl or ethyl. Further, the fifth embodiment features a composition according to the
second, third, or fourth embodiment wherein R, and R,, together form ~CH,CH,—.

In a sixth embodiment, the disclosure features a composition according to the second
through fifth embodiment wherein R is chlorine. In addition, the sixth embodiment features a
composition according to the second through fifth embodiment wherein R; is bromine. Further,

the sixth embodiment features a
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composition according to the second through fifth embodiment wherein R; is perhaloalkyl. Also,
the sixth embodiment features a composition according to the second through fifth embodiment
wherein R is CFs. Further, the sixth embodiment features a composition according to the second
through fifth embodiment wherein R; is selected from the group consisting of thienyl, furanyl,
pyrrolyl, pyrazolyl and imidazolyl.

In a seventh embodiment, the disclosure features a composition according to the second
through sixth embodiment wherein Ry is selected from the group consisting of thienyl, furanyl,
pyrrolyl, pyrazolyl and imidazolyl optionally substituted with one or two substituents selected from
halogen or methyl. In addition, the seventh embodiment features a composition according to the
second through sixth embodiment wherein Ry is pheny! optionally substituted with up to two
substituents selected from C, ¢ alkyl, halogen, and alkoxy.

In an eighth embodiment, the disclosure features a compasition according to the second
embodiment wherein:

R, is methyl, ethyl, isopropyl, or CH,OH; or R, and R,, taken together form
~CH,CH,—;

Rais halogen, or a 5-membered heteroaryl ring having up to two heteroatoms
selected from O, N and S, and up to two substituents selected from halogen and C,.5 alkyl;

R;is H, a S-membered heteroaryl ring having up to two heteroatoms selected from
O, N and S and up to two substituents selected from halogen and Cy alkyl, or phenyl
optionally substituted with up to two substituents selected from C;.5 alkyl, halogen, and
alkoxy;

Re is H or methyl; or a pharmaceutically acceptable salt, solvate or hydrate
thereof.

In addition, the eighth embodiment features a composition of the second embodiment wherein:

R, is H;

R; is methyl;

Rj is chlorine, bromine, or thienyl;

R4 is pyrazolyl-3-yl or phenyl wherein said pyrazolyl-3-yl optionally has up to two
substituents selected from halogen and C, g alkyl, and said phenyl optionally has a single
halogen substitutent; and

Rs 1s H; or a pharmaceutically acceptable salt, solvate or hydrate thereof.

Further, the eighth embodiment features a composition of the second embodiment wherein:

R, is H or Me;

R, is Me, Et, or OH;

Ry, s H;

Rsis F, Cl, Br, I, CF;, or 2-chlorophenyl;
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Ry is H; and
Rgis H.
In addition, the eighth embodiment features a composition of the second embodiment wherein:
R, is H;
Ry is Cy g alkyl;
Ry is H;
R; is halogen;
R, is H; and
Reis H.
In a ninth embodiment, the disclosure features a composition according to the first or second
embodiment wherein said selective SHT-2C receptor agonist is selected from the group consisting of:
8-chloro-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
8-bromo-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
8-iodo-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
8-trifluoromethyl-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
8-trifluoromethyl-1-ethyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
8-chloro-1-ethyl-2,3,4,5-tetrahydro-1H-3-benzazepine;
8-bromo-1-ethyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
§-iodo-1-ethyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
7,8-dichloro-1-methyi-2,3,4,5-tetrahydro-1H-3-benzazepine;
7,8-dichloro-1-ethyl-2,3,4,5-tetrahydro-1H-3-benzazepine;
8-chloro-7-fluoro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine;
8-chloro-7-methoxy-1-methyl-2,3,4,5-tetrahydro-1/-3-benzazepine; and
8-chloro-7-fluoro-1-ethyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
In addition, the ninth embodiment features a composition according to the first or second embodiment
wherein said selective SHT-2C receptor agonist is (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine or a pharmaceutically acceptable salt, solvate or hydrate thereof,
In a tenth embodiment, the disclosure features a composition according to the first
through ninth embodiment further comprising a pharmaceutically acceptable carrier.
In an eleventh embodiment, the disclosure features a method of decreasing food intake of
a mammal comprising administering to said mammal a pharmaceutically effective amount of a
combination comprising an amount of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
and an amount of phentermine, wherein said (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-14-3-
benzazepine and phentermine are provided in amounts to give a synergistic effect in decreasing

food intake in said mammal. In one embodiment, the amount of (R)-8-chloro-1-methyi-2,3,4,5-
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tetrahydro-1H-3-benzazepine alone and the amount of phentermine alone are therapeutically sub-
effective in decreasing food intake in said mammal.

In a twelfth embodiment, the disclosure features a method of inducing satiety in a2 mammal
comprising administering to said mammal a pharmaceutically effective amount of a combination
comprising an amount of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine and an
amount of phentermine, wherein said (R)-8-chloro-1-methyi-2,3,4 5-tetrahydro-1 H-3-benzazepine
and phentermine are provided in amounts to give a synergistic effect in inducing satiety in said
mammal. In one embodiment, the amount of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine alone and the amount of phentermine alone are therapeutically sub-effective in
inducing satiety in said mammal.

In a thirteenth embodiment, the disclosure features a method of controlling weight gain of a
mamimal comprising administering to said mammal a pharmaceutically effective amount of a
combination comprising an amount of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
and an amount of phentermine, wherein said (R)-8-chioro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine and phentermine are provided in amounts to give a synergistic effect in controlling
weight gain in said mammal. In one embodiment, the amount of (R)-8-chloro-1-methy!-2,3,4,5-
tetrahydro-1/-3-benzazepine alone and the amount of phentermine alone are therapeutically sub-
effective in controlling weight gain in said mammal.

In a fourteenth embodiment, the disclosure features a method of prophylaxis or treatment
of obesity comprising administering to a patient in need of such prophylaxis or treatment a
pharmaceutically effective amount of a combination comprising an amount of (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine and an amount of phentermine, wherein said (R)-8-
chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine and phentermine are provided in amounts to
give a synergistic effect in decreasing food intake in said mammal. In one embodiment, the
amount of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine alone and the amount of
phentermine alone are therapeutically sub-effective in decreasing food intake in said mammal.

In some embodiments, some of the foregoing methods of the disclosure further comprising
the step of identifying a subject, said subject being in need of decreasing food intake, controlling
weight gain, or treating obesity, wherein said identifying step is performed prior to administering to
said subject said pharmaceutically effective amount of said compound or composition of the
disclosure.

Applicants reserve the right to exclude any one or more of the compounds from any of the
embodiments of the disclosure. Applicant additionally reserves the right to exclude any disorder

from any of the embodiments of the disclosure.
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Brief Description of the Figures

Figures 1A-1G illustrate the effects of seven different SHT-2C receptor agonist
compounds described in the invention on food intake in food-deprived rats.

Figure 2 shows the supra additive (synergistic) effect of phentermine and the seiective
5SHT-2C receptor agonist 8-Chloro-7-methoxy-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine
(Cmpd A) on feeding in rats.

Figures 3A and 3B show the supra additive (synergistic) éffect of phentermine and the
selective SHT-2C receptor agonist (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine
(Cmpd B) on food intake in female (Figure 3A) and male (Figure 3B) rats. )

Figures 4A and 4B show the supra additive (synergistic) effect of phentermine and the
selective SHT-2C receptor agonist (R)-1-(5-Chloro-2-flucro-phenyl)-2-methyl-piperazine (Crapd
C) on food intake in female (Figure 4A) and male (Figure 4B) rats.

Detajled Description of the Invention

The present invention relates to the combination of SHT-2C receptor agonist compounds
with other agents in order to decrease certain SHT-2C receptor related behaviors such as feeding,
While the SHT-2C receptor agonist compounds described in the invention can be employed as the
sole active agent in a pharmaceutical (i.e., mono-therapy), they can advantageously be used in
combination with other active ingredients (i.., combination-therapy) which can facilitate the
therapeutic effect of the compound. Therefore, one aspect of the present invention includes
methods of prophylaxis and/or treatment of a SHT-2C receptor related condition such as obesity, or
a condition related thereto, comprising administering to an individual in need of said prophylaxis
and/or treatment a combination comprising an amount of a selective SHT-2C receptor agonist in
combination with an amount of one or more additional pharmaceutical agent as described herein,
In one embodiment, the amount of the selective SHT-2C receptor agonist and the amount of the
one or more additional pharmaceutical agents alone are therapeutically sub-effective in the
prophylaxis and/or ireatment of the condition but when combined these compounds act
synergistically to prevent or freat the condition. ‘

Suitable pharmaceutical agents that can be used in combination with the selective SHT-2C
receptor agonists include, for example, anti-obesity agents such as apolipoprotein-B
secretion/microsomal friglyceride transfer protein (apo-B/MTP) inhibitors, MCR-4 agonists,
cholescystokinin-A (CCK-A) agonists, serotonin and norepinephrine reuptake inhibitors (for
exatple, sibuiramine), sympathomimetic agensts, Bs adrenergic receptor agonists, dopamine
agonists (for exarnple, bromocriptine), melanocyte-stimulating hormeone receptor analogs,

cannabinoid 1 receptor antagonists [for example, SR141716: N-(piperidin-1-y1)-5-(4-
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chlorophenyl)-1-(2 4-dichlorophenyl}-4-methyi-1H-pyrazole-3-carboxamide}, melanin
concentrating hormone antagonists, leptins (the OB protein), leptin analogues, leptin receptor
agonists, galanin antagonists, lipase inhiibitors (such as tetrahydrolipstatin, i.e., Orlistat), anorectic
agents (such as a bombesin agonist), Neuropeptide-Y antagonists, thyromimetic agents,
dehydroepiandrosterone or an analogue thereof, glucocorticoid receptor agonists or antagonists,
orexin receptor antagonists, urocortin binding protein antagonists, glucagon-like peptide-1 receptor
agonists, ciliary neutrotrophic factors (such as Axokine™ available from Regeneron
Pharmacenticals, Inc., Tarrytown, NY and Procter & Gamble Company, Cincinnati, OH), human
agouti-related proteins (AGRP), ghrelin receptor antagonists, histamine 3 receptor antagonists or
reverse agonists, neuromedin U receptor agonists, noradrenergic anorectic agents (for example,
phentermine, mazindol and the like) and appetite suppressants (for example, bupropion).

Other anti-obesity 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.

In some embodiments, the anti-obesity agentis are selected from the group consisting of
phentermine, orlistat, sibuiramine, bromocriptine, ephedrine, leptin, and pseudoephedrine. In one
embodiment, the anti-obesity agent is phentermine. In a further embodiment, compositions of the
present invention and combination therapies are administered in conjunction with exercise and/or a
sensible diet.

It will be understood that the scope of combination therapy of the compounds of the
present invention with other anti-obesity agents, anorectic agents, appetite suppressant and related
agenis is not limited to those listed above, but includes in principle any combination with any
pharmaceuntical agent or pharmaceutical composition useful for the treatment of overweight and
obese individuals,

Other suitable phavmaceutical agents, in addition to anti-obesity agents, that can be used in
combination with the compounds of the present invention include agents useful in the treatment of
concomitant diseases. For example, individuals who are overweight or obese increase their risk of
morbidity and mortality arising from concomitant diseases, such as, but not limited to, congestive
heart failure, type II diabetes, atherosclerosis, dyslipidemia, hyperinsulinemia, hypertension,
nsulin resistance, hyperglycemia, retinopathy, nephropathy and neuropathy. Treatment for one or
more of the diseases cited herein inclnde the use of one or more pharmaceutical agents known in
the art belonging to the classes of drugs referred to, but not limited to, the following: sulfonylureas,
meglitinides, biguanides, o~glucosidase inhibitors, peroxisome proliferators-activated receptor-y
(i.e., PPAR-y) agonists, insulin, insulin analogues, HMG-CoA reductase inhibitors, cholesterol-
lowering drugs (for example, fibrates that incinde: fenofibrate, bezafibrate, gemfibrozil, clofibrate
and the like; bile acid sequestrants which include: cholestyramine, colestipol and the like; statins,

and niacin), antiplatelet agents (for example, aspirin and adenosine diphosphate receptor
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antagonists that include: clopidogrel, ticlopidine and the like), angiotensin-converting enzyme
inhibitors, angiotensin II receptor antagonists and adiponectin,

It will be understood that the scope of combination therapy of the compounds of the
present invention with other pharmaceutical agents is not limited to those listed herein, supra or
infra, but includes in principle any combination with any pharmaceutical agent or pharmaceutical
composition useful for the treatment diseases, conditions or disorders that are linked to overweight
and obese individuals.

Combination therapies have been used in the treatment of diseases; however, care must be
taken when combining drugs since certain drugs can interact in a harmful manner. The
combination of two agents that treat the same condition is generally expected to result in an
additive effect meaning that the degree of the effect is the sum of the effect of each drug alone.
Applicants disclose herein that the combinafion of a selective SHT-2C agonist and another drug
such as phentermine can result in a supra additive or synergistic effect on food intake (see Figure
2,3A and B, 4A and B). A synergistic effect means that the decrease in food intake observed with
the combination therapy is greater than that seen by adding the decrease in food intake of each
compound together. One advantage of using a synergistic combination therapy is that less of each
compound is required to achieve a significant decrease in food intake and so fewer side effects can
result from treatment. In some cases, side effects are not seen at the lower doses used. Also, in
some cases, the side effect profile of one drug can mitigate or average out the side effect profile of .
the other drug. For example, one of the drugs may result in increased blood pressure and the other
drug results in lowered blood pressure so that the combination therapy does not effect blood
pressure. Another potential advantage of combination therapy is that, since less compound is
required, the cost of therapy can be reduced.

This application incorporates by reference, in their entirety, U.S. Provisional Application
Number 60/372,058, filed April 12, 2002; U.S. Provisional Patent Application Number
60/405,495, filed August 23, 2002; U.S. Provisional Patent Application Number 60/434,607, filed
December 18, 2002; U.S. Non-Provisional Patent Application No. 10/410,991, filed April 10,
2003 aund U.S. Nop-Provisional Patent Application No. 10/917,979, filed August 13, 2004. This
application claims priority to, and incorporates by reference in their entirety, U.S. Provisional
Application Number 60/638,667, filed December 23, 2004, and U.S, Provisional Application
Number 60/688,901, filed June 8, 2005.

In one aspect, the invention provides a composition comprising phentermine and a
selective SHT-2C receptor agonist. A

Phentermine (1,1-Dimethyl-2-phenyl-ethylamine) includes phentermine derivatives or

pharmaceutically acceptable salts thereof, such as, but not limited to, chlorphentermine (2-(4~
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Chloro-phenyl)-1,1-dimethyl-ethylamine) and the like. In one embodiment, phentermine is in the
HCl salt form.

As used herein, the term “agonist” is intended {o mean moieties that activate the
intracelfular response when they bind to the receptor, or enbance GTP binding o membranes. In
the context of the present invention, a pharmaceutical composition comprising a SHT,c receptor
agonist of the invention can be utilized for modulating the activity of the SHT,¢ receptor,
decreasing food intake, inducing satiation {i.e., the feeling of fuullness), controlling weight gain,
treating obesity, decreasing body weight and/or affecting metabolism such that the recipient loses
weight and/or maintains weight. Such pharmaceutical compositions can be used in the context of
disorders and/or diseases where weight gain is a component of the disease and/or disorder such as,
for example, obesity.

The term "antagonist” is intended to mean moieties that competitively bind to the receptor
at the same site as agonists (for example, the endogenous ligand), but which do not activate the
intraceliular response initiated by the active form of the receptior, and can thereby inhibit the
intracellular responses by agonists or partial agonists. Antagonists do not diminish the baseline
intracellular response in the absence of an agouist or partial agonist.

As used herein the term "selective SHT-2C receptor agonist" means an agonist compound
that is selective for SHT-2C receptor compared to other receptors that decrease food intake. For
example, a selective SHT-2C receptor agonist has a significantly higher binding affinity for the
5HT-2C receptor than for another receptor that can decrease food intake such as the SHT-1b
receptor. Therefore, for example, a selective SHT-2C receptor agonist can have 10-fold, 20-fold,
30-fold, 40-fold, 50-fold, 60-fold, 70-fold, 80-fold, 90-fold, 100-fold, or 150-fold or more higher
binding affinity for the SHT-2C receptor than for another receptor such as the SHT-1b receptor.
As nnderstood by one skilled in the art, selectivity can be determined, for example, using a
receptor binding assay or a functional assay. One way to assess selectivity is to perform a feeding
assay as disclosed herein (see Example 2) with a potential selective SHT-2C receptor agonist and
then challenge the animals with a selective SHT-2C antagonist, for example, SB 242084 (Sigma).
If the food intake effect is abolished (or very significantly decreased) then the effect is deemed to
be occurring through the 5HT-2C receptor and not through a different receptor.

The term "selective SHT-2C receptor agonist” does not include compounds such as
dexfenfluramine which are SHT-releasing agents or compounds such as fluoxetine which are SHT
uptake inhibitors. In addition, the term "selective SHT-2C receptor agonist™ does not include non-
selective SHT agonists such as m-chlorophenylpiperazine (mCPP) or m-
triftuoromethylphenylpiperazine (TFMPP) which have significant effects at the SHT-1b receptor.
For example, TFMPP causes decreased food intake; however, the decrease in food intake is not

abolished when a selective SHT-2C antagonist such as SB 242084 is added.

11
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Ags disclosed herein, compositions of the invention can comprise phentermine and a
selective SHT-2C receptor agonist. The phentermine and selective SHT-2C receptor agonist can
be delivered as separate entities or the phentermine and selective SHT-2C receptor agonist can be
combined to form one entity. For example, phentermine and selective SHT-2C receptor agonist
can be delivered as two separate pills or capsules or they can be combined to form one pill or
capsule.

The invention also provides a com;msition comprising phentermine and a selective 5HT-
2C receptor agonist where the selective SHT-2C recepior agonist has Formula (I):

Ry, Roa
Rs
N—R
R4
Re
@
or a pharmaceutically acceptable salt, solvate or hydraie thereof
wherein:
Ryis Hor Cyq alkyl;
Ry is Cpg alkyl, -CH,-0-C, 5 alkyl, -C(=0)-0-C5 alkyl, -C(=0)-NH-C, 5 alkyl,
OH, or CH,OH;
Ry 18 H;
or R, and Ry, together form -CH,-CH,-;
Rs and R, are each independently H, halogen, perhaloalkyl, CN, ORs, SRs, NHRs,

N(Rs), OH, aryl, or heteroaryl, wherein said aryl can be optionally substituted with up to

two substituents selected from C,.4 alkyl, balogen, perhalo alkyl, and alkoxy, and said

heteroaryl can be optionally substituted with up to two substituents selected from halogen
and C, 5 alkyl;

or Ry and R, together with the atoms to which they are attached can form a 5- or
6-member heterocyclic ring having one O atom;

each R; is independently C, .5 alkyl, C,.; alkenyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl or perhaloalkyl, or allyl; and

Rgis Hor Cp5 alkyl.

Some embodiments of the present invention pertain o a composition comprising
phentermine and a selective SHT-2C receptor agonist where the selective 5BT-2C receptor agonist
has Formula (1)
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or a pharmaceutically acceptable salt, solvate or hydrate thereof

wherein:

R, is H or Cy.p alkyl;

R; is Cy.g alkyl, -CHp-0-C\5 alkyl, -C(=0}-0-C,.¢ alkyl, -C(=0)-NH-C, 5
alkyl, OH, or CH,OH;

Ry is H;

or R, and Ry, together form ~-CH,-CH,-;

Rs is halogen, perhaloalicyl, CN, SRs, NHRs, N(Rs),, aryl, or heteroaryl,
wherein said aryl can be optionally substituted with up to two substituents selected
from C,.5 allyl, halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be
optionally substituted with up to two substituents selected from halogen and C,.4
alkyl;

R, is H, halogen, perhaloalkyl, CN, SR, NHRs, N(Rs),, aryl, or
heteroaryl, wherein said aryl can be optionally substituted with up to two
substituents selected from Cy.g alkyl, halogen, perhalo alkyl, and alkoxy, and said
heteroaryl can be optionally substituted with up to two substituents selected from
halogen and C, 5 alkyl;

each Ry is independently C, alkyl, Cy.5 alkenyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl or perhaloalkyl, or allyl; and

Rgis H or Cy 5 alkyl;

wherein heteroaryl is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl,
pyridyl, pyrimidinyl, furanyl, pyranyl, thienyl, benzimidazolyl, quinokiny},
isoquinolinyl, oxazolyl, thiazoly! or thiadiazolyl;

or a pharmaceutically acceptable salt, solvate or hydrate thereof
provided that:

(i) if R4 is other than H, then neither R; nor R. can be H;

(i) ifR; and R, are methyl, and R, is H, then R, cannot be NHR; or
N(Rs)2; and

(iil) ifR; and R, are methyl, and R, is H, then R; cannot be imidazole,

substituted imidazole, or an imidazole derivative.
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Some embodiments of the present invention pertain to a composition comprising
phentermine and a selective SHT-2C receptor agonist where the selective SHT-2C receptor agonist
has Formula (I):
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N— R1

Re

wherein:
Ryist  -Hor Cisalkyl;
Rpis:  Cirgalkyl, ~CH,-0-Calkyl, -C(=0)-0-Cysalkyl, -C(=0)-NH- Cygalkyl, -OH, or
-CH,OH;
Rosis: -H;
or R; and Ry, together form -CH,-CHy-;
Rsis:  halogen; perhaloalkyl; or 2 S-membered heteroaryl ring having up to two
heteroatoms selected from O, N and S;
R, is -H, halogen, perhaloalkyl, -CN, -ORs, -SRs, -NHRs, -N(Rs),, -OH, aryl, or heteroaryl,
wherein said aryl can be optionally substituted with up to two substituents selected from
C,salkyl, halogen, perhaloalkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up fo two substituents selected from halogen and C,.galkyl;
or:
R; and Ry together with the atomns to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;
each R; is independently C, galkyl, C; salkenyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl
or perhaloalkyl, or allyl; and
Rg is -H or Cygalkyl;
or a pharmaceutically acceptable salt, solvate or hydrate thereof;
provided that:
if Rg 1s other than -H, then R, cannot be -H; and
if R; and R, are methyl, and R, is -H, then R, cannot be imidazole, substituted imidazole,
or an imidazole derivative;
and wherein:
aryl denotes a monocyclic or polycyclic aromatic group having from 3 o 14 carbon atoms;
heteroaryl denotes a monocyclic or polycyclic aromatic group having from 3 fo 14 carbon
atoms, and from 1 to 4 ring heteroatoms selected from O, N, and S;
alkoxy denotes ~G-alkyl;

14



10

15

20

25

30

35

C.salkyl denotes a straight chain, branched, or cyclic hydrocarbon group having from 1 to
& carbon atoms;

C,salkenyl denotes a straight chain, branched, or cyclic hydrocarbon group having from 1
to 8 carbon atoms and at least one double bond;

alkyl, other than C,.galkyl, denotes methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl,
sec-butyl, tert-butyl, cyclobutyl, cylopropylmethyl, n-pentyl, isopentyl, tert-pentyl,
cyclopentyl, cyclotpentylmethyl, n-hexyl, or cyclohexyl.

1t is appreciated that compounds of Formula (¥) can have one or more chiral centers, and
exist as enantiomers or diastereomers. The invention is to be understood to extend to all such
enantiomers, diastereomers and mixtures thereof, including racemates. Formula (T) and the
formulae heremnafler are intended to represent all individual isomers and mixtures thereof, unless
stated or shown otherwise.

It is also appreciated that certain features of the invention, which are, for clarity, described
in the context of separate embodiments, may also be provided in combination in a single
embodiment. Conversely, various features of the invention, which are, for brevity, described n the
context of a single embodiment, may also be provided separately or in any suitable
subcombination. All combinations of the embodiments pertaining to the chemical groups
represented by the variables (e.g. Ry, Ry, Ry, Rs, Ry, Rs, R, etc.) contained within the generic
chemical formulae described herein [e.g. Formula (X) etc.] are specifically embraced by the present
invention just as if they were explicitly disclosed, to the extent that such combinations embrace
compounds that result in stable compounds (fe., compounds that can be isolated, characterized and
tested for biological activity). In addition, all subcombinations of the chemical groups listed in the
embodiments describing such variables, as well as all subcombinations of uses and medical
indications described herein, are also specifically embraced by the present invention just as if each
of such subcombination of chemical groups and subcomination of uses and medical indications
were explicitly disclosed herein.

As used herein, “substituted” indicates that at least one hydrogen atom of the chemical
group is replaced by a non-hydrogen substituent or group, the non-hydrogen substituent or group
can be monovalent or divalent. When the substituent or group is divalent, then it is understood
that this group is further substituted with another substitvent or group. When a chemical group
herein is “substituted” it may have up to the full valance of substitution; for example, a methyl
group can be substituted by 1, 2, or 3 substituents, a methylene group can be substituted by 1 or 2
substituents, a phenyl group cau be substituted by 1, 2, 3, 4, or 5 substituents, a naphthyl group can
be substituted by 1, 2, 3, 4, 5, 6, or 7 substituents and the like. Likewise, “substituted with one or

more substituents” refers to the substifution of a group with one substituent up to the total number
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of substituents physically allowed by the group. Further, when a group is substituted with more
than one group they can be identical or they can be different.

As used herein, the term “alkyl” is intended to denote hydrocarbon groups including
straight chain, branched and cyclic hydrocarbons, including for example but not limited to methyl,
ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, sec-butyl, tert-butyl, cyclobutyl, -
cyclopropylmethyl, n-pentyl, isopentyl, teri-pentyl, cyclopentyl, cyclopentylmethyl, n-hexyl,
cyclohexyl, and the like. Throughout this specification, it should be understood that the term alkyl
is intended to encompass both non-cyclic hydrocarbon groups and cyclic hydrocarbon groups. In
some embodiments of the compounds of the invention, alkyl groups are non-cyclic. In further
embodiments, alkyl groups are cyclic, and in further embodiments, alkyl groups are both cyclic and
noncyclic. Where no preference is specified, the term “alleyl” is intended to denote groups that are
both cyclic and non-cyclic.

As used herein, the term “alkenyl” is intended to denote hydrocarbon compounds
including straight chain, branched and cyclic hydrocarbons that contain at least one double bond,
mcluding for example but not Hmited to allyl, 2-methyl-allyl, 4-but-3-enyl, 4-hex-5-enyl, 3-methyl-
but-2-enyl, cyclohex-2-enyl and the like.

As used herein, the term “halogen”™ has its normal meaning of period seven elements,
including F, Cl, Brand L.

The term “alkoxy” is intended to denote substituents of the formula
-O-alkyl, including -O-allyl. The term “lower” when used in connection with substituents such as
alkyl indicates 6 carbons or less.

The term “arylalkyl” or “aralkyl” is intended to denote an alkyl group that bears an aryl
substituent, for example a benzyl group. The term “allylaryl” or “alkaryl” is intended to denote an
aryl group thet bears an alkyl substituent, for example a 4-methylphenyl group.

As used herein, the term “aryl” is intended to mean monocyclic and polycyclic aromatic
groups. Although aryl groups can include as few as 3 carbon atoms, preferred aryl groups have 6
to about 14 carbon atoms, more preferably 6 to about 10 carbon atoms. Examples of aryl groups
inchude but are not limited to phenyl, naphthyl, anthracyl, phenanthryl and pyrenyl.

The term “heteroaryl” is intended to denote an aryl group that contains at least one, and
preferably from one to four ring “hetero” (i.e., non-carbon, e.g., O, N or S) atom. Exarples of
“heteroaryl” groups are radicals derived from 5- and 6-member aryl ring compounds having from
one to four nitrogen, sulfur and/or oxygen atoms, for example pyrrole, pyrazole, imidazole,
triazole, tetrazole, pyridine, pyrimidine, faran, pyran, thiophene, benzimidazole, quinoline,
isoquinoline, oxazole, thiazole, and thiadiazole.

As vsed herein the ferm heteroarylallyl means an alkyl group that bears a heteroaryl
substituent, for example a group baving the structure ~CH,-pyrrole-  2-yl
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The teym “substituted thiazole™ meauns a radical derived from thiazole that bears at least
one substituent group. The term “thiazole derivative” means a fused ring system in which one of
the fused rings is thiazole.

The term “substituted imidazole” means a radical derived from imidazole that bears at
least one substituent group. The term “imidazole derivative” means a fused ring system in which
one of the fused rings is imidazole.

Certain substituents of the compounds disclosed herein can optionally be substituted, i.e.,
they can optionally bear further substituent groups. Some preferred substituent groups incinde
halogen, lower alkyl (including but not limited to methyl, ethyl, isopropyl, cyclopropyl, tert-butyl,
and methylcyclopropyl), alkoxy, mono-, di- or trihaloalkoxy (e.g., -0-CX; where X is halogen), -
(CH,),NH,, ~(CH,),NHBoc,

N(Ru2)Rap), phenyl, methoxyphenyl and naphthyl.

At various places in the present specification substituents of compounds of the invention
are disclosed in groups or in ranges. It is specifically intended that the invention include each and
every individual subcombination of the members of such groups and ranges. For example, the
term “C,g alkyl” is specifically intended to individually disclose methyl, ethyl, C; alkyl, C, alkyl,
Cs alleyl, Cgalkyl, C; alkyl and C; alkyl.

Additionally, compounds of the present invention encompass all pharmaceutically
acceptable salts, solvaies, and particularly hydrates, thereof; including but not limited to,
phentermine, phentermine derivatives (e.g., chlorphentermine), selective SHT-2C receptor agonists
(e.g., compounds of Formula (I)), and the like.

In some embodiments of the present mvention, the selective SHT-2C receptor agonist is of
Formula (I): wherein:

Rs is halogen, perhaloalkyl, CN, SRs, NHRs, N(Rs),, aryl, or heteroaryl, wherein
said aryl can be optionally substituted with up to two substituents selected from C,.5 alkyl,
halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally substituted with
up to two substituents selected from halogen and C,5 atkyl; and

Rq is H, halogen, perhaloalkyl, CN, SR;, NHRs, N(Rs),, aryl, or heteroaryl,
wherein said aryl can be optionally substituied with up to two substituents selected from
Cy. allyl, halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and Cyg alkyl;

wherein heteroaryl is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyridyl,
pyrimidinyl, furanyl, pyranyl, thienyl, benzimidazolyl, quinolinyl, isoquinolinyl, oxazolyl,
thiazolyl or thiadiazolyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (¥) wherein R, is H.
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In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein R, is methyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein R; is methyl, ethyl, n-propyl or isopropyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein R; is methyl or ethyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein R; and Ry, together form -CHCH,-.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (¥) wherein R; is chiorine.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (¥) wherein R, is bromine.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein R; is perhaloalkyl. In some embodiments, Rs is CFs.

In some embodiments of the present invention, the selective SHT-2C receptor agonist i of
Formula (¥) wherein R; is selected from the group cousisting of thienyl, furanyl, pyrrolyl, pyrazolyl
and imidazolyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (¥) wherein R, is selected from the group consisting of thienyl, furanyl, pyrrolyl, pyrazolyl
and imidazoly! optionally substituted with one or two substituents selected from halogen or methyl or
wherein R, is phenyl optionally substituted with up to two substituents selected fom C; alkyl,
halogen, and atkoxy.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (¥) wherein: R, is methyl, efhiyl, isopropyl, or CH;OH; or R, and Ry, taken together form
~CH,CH,—.

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of
Formula (I) wherein: R; is halogen, or a 5-membered heteroaryl ring having up to two heteroatoms
selected from O, N and S, and up to two substitnents selected from halogen and C, 5 alkyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (T) wherein: Ryis H, a 5-membered heteroaryl ring having up to two heteroatoms selected
from O, N and S and up to two substituents selected from halogen and C, ¢ alkyl, or phenyl
optionally substituted with up to two substituents selected from C;.5 alkyl, halogen, and alkoxy.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (T) wherein: Rq is H or methyl.

In some embodiments of the present invention, the selective 5HT-2C receptor agondst is of

Formula (I} wherein: R, is H.
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In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula () wherein: Ry is methyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (¥) wherein: R; is chlorine, bronine, or thienyl.

In somie embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula () wherein: R4 is pyrazolyl-3-yl or phenyl wherein said pyrazolyl-3-yl optionally has up
to two substituents selected from halogen and C,5 alkyl, and said pheny! optionally has a single
halogen substitutent,

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (F) wherein: Rg is H.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (f) wherein: R; is H or Me.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein: R, is Me, Et, or OH.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein: Ry, is H.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (¥) whereit: Ry is F, CL, Br, I, CFs, or 2-chlorophenyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein: Ry is H.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (¥) wherein: R is H.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (X) wherein: R, is H,

In some embodinents of the present Invention, the selective SHT-2C receptor agonist is of
Formula (E) wherein: R, is C, 5 alkyl,

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein: Ry, is H.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (¥) wherein: R is halogen.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein: R, is HL

In some embodimenis of the present invention, the selective SHT-2C receptor agonist is of
Formula () wherein: Re is H.

The invention provides a composition comprising phentermine and a selective SHT-2C

receptor agonist as described herein wherein said selective SHT-2C recepior agonist is selected
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from the group consisting of;
8-chloro-1-methyl-2,3,4,5-tetrahydro-1.H-3-benzazepine;
8-bromo-1-methyl-2,3,4,5-tetraliydro~1 H-3-benzazepine;
8-iodo-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine;
8-trifluoromethyl-1-methyl-2,3,4.5-tetrahydro-1H-3-benzazepine;
8-triffuoromethyl-1-ethyi-2,3,4,5-tetrahydro-1 H-3-benzazepine;
8-chloro-1-ethyl-2,3,4,5-tetrahydro- L H-3-benzazepine;
8-bromo-1-ethyl-2,3,4,5-tetrahydro-1H-3-benzazepine;
8-iodo-1-ethyl-2,3,4,5-tetrahydro-1 H-3-benzazepine,
7,8-dichloro-1-methyl-2,3 4,5-tetrahydro-1 H-3-benzazepine;
7,8-dichioro-1-ethyl-2,3 4,5-tetrahydro-1 H-3-benzazepine;
8-chloro-7-fluoro-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
8-chloro-7-methoxy-1-methyl-2,3 4,5-tetrahydro-1H-3-benzazepine; and
8-chloro-7-fluoro-1-ethyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
or a pharmaceutically acceptable salt, solvate or hydrate thereof.

The compounds of the invention may contain one or more asymmetric carbon atoms, 5o
that the compounds can exist in different stereoisomeric forms. The compounds can be, for
example, racemates or optically active forms. The optically active forms can be obtained by
resolution of the racemates or by asymmetric synthesis. In some embodiments, compounds of
Formula (I) ave R epantiomers. In some embodiments, compounds of Formula (¥) are §
enanfiomers. In some embodiments, compounds of Formula (I) are varying mixtures of
enantiomers.

In one embodiment, the invention provides a composition comprising phentermine and a
selective SHT-2C receptor agonist wherein said selective SHT-2C receptor agonist is (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine or a pharmaceutically acceptable salt, solvate or
hydrate thereof.

The compounds and compositions according to the invention may optionally exist as
pharmacentically acceptable salts including pharmaceutically acceptable acid addition salts
prepared from pharmaceutically acceptable non-toxic acids including inorganic and organic acids.
Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethenesnlfonic,
dichloroacetic, formic, fumaric, gluconic, glutamic, hippuric, hydrobromic, hydrochloric,
isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, oxalic, pamoic,
pantothenic, phosphoric, succinic, sulfiric, tartaric, oxalic, p-toluenesulfonic and the like, such as
the pharmaceutically acceptable salts listed in Journal of Pharmaceutical Science, 66, 2 (1977) and
mcorporated herein by reference.

The acid addition salts can be obtained as the direct products of compound synthesis. In
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the alternative, the free base can be dissolved in a suitable solvent containing the appropriate acid,
and the salt isolated by evaporating the solvent or otherwise separating the salt and solvent. The
compounds of this invention may form solvates with standard low molecular weight solvents using
methods known to the skilled artisan.

Compositions of the invention may conveniently be administered in unit dosage form and
can be prepared by any of the methods well known in the pharmaceutical art, for example, as
described in Remington's Pharmaceutical Sciences (Mack Pub. Co., Baston, PA, 1980).

The invention also provides compositions of the invention, as described above, further
comprising a pharmaceutically acceptable carrier. For example, the invention provides a
composition comprising phentermine and (R)-8-chloro-1-methyl-2,3 4 5-tetrahydro-1H4-3-
benzazepine, or a pharmaceutically acceptable salt, solvate or hydraie thereof, and a
pharmaceutically acceptable carrier. Thus, the invention provides pharmaceutical compositions
containing phentermine and a selective SHT-2C agonist. A pharmaceutical composition is a
composition comprising at least one active ingredient and at least one ingredient that is not an
active ingredient (for example and not limitation, a filler, dye, or a mechanism for slow release),
whereby the composition is amenable to use for a specified, efficacious outcome in a mammal (for
example, and not limitation, a human).

According to a further aspect of the invention, the compositions of the invention are
provided for use in therapy. The compositions can be used in the prophylaxis or treatment of
disorders associated with 5-HT.c receptor function,

According to a further aspect of the invention, there is provided use of a composition of the
invention in the manufacture of a medicament for the prophylaxis or treatment of the disorders
discloged herem. In a preferred embodiment, there is provided a use of a composition of the
invention in the manufacture of a medicament for the prophylaxis or treatment of obesity.

The data developed herein supports the conclusion that the presently disclosed
compositions of the invention are of use for the treatment or prophylaxis of clinical obesity or
overweight disorders in mammals, including, but not limited to, human. Compositions of the
present invention can be administered by oral, sublingual, parenieral, rectal, topical administration
or by a trangsdermal patch. Transdermal paiches dispense a drug at a controlled rate by presenting
the drug for absorption in an efficient manner with a minimum of degradation of the drug.
Typically, transdermal patches comprise an impermeable backing layer, a single pressure sensitive
adhesive and 2 removable protective layer with a release liner. One of ordinary skill in the art will
understand and appreciate the techniques appropriate for manufacturing a desired efficacious
transdermal patch based upon the needs of the artisan.

In addition to the neutral forms of compositions of the present invention, by appropriate

addition of an ionizable substituent, which does not alter the receptor specificity of the compound,
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physiologically acceptable salts of the compositions may also be formed and used as therapeutic
agents, Different amounts of the compositions of the present invention will be required to achieve
the desired biological effect. The amount will depend on factors such as the specific composition,
the use for which it is intended, the means of administration, and the condition of the treated
individual - all of these dosing parameters are within the level of one of ordinary skill in the
medicinal arts. A typical dose can be expected to fall in the range of 0.001 to 200 mg per kilogram
of body weight of the mammal. For example a typical dose can fall in the range of 0.001 to 0.01,
0.01100.1,0.1to 1, 1 to 10, 10 to 100, or 100 to 200 mg per kilogram of body weight of the
mammal, Unit doses may contain from 1 to 200 mg of the compositions of the present invention
and can be administered one or more times a day, individually or in multiples. For example, unit
doses can contain from 1 to 10, 10 to 50, 50 to 100, 100 to 150 or 150 to 200 mg of the
compositions of the invention and can be administered one or more times a day, individually or in
multiples.

The compositions of the present invention can be combined with the carrier in either solid
or liquid form in a unit dose formulation. The pharmaceutical carrier must be compatible with the
other ingredients in the composition and must be tolerated by the individual recipient. Other
physiologically active ingredients can be incorporated into the pharmaceutical composition of the
invention if desired, and if such ingredients are compatible with the other ingredients in the
composition. Formulations can be prepared by any suitable method, typically by uniformly mixing
the active compound(s) with liquids or finely divided solid carriers, or both, in the required
proportions, and then, if necessary, forming the resulting mixture into a desired shape.

Conventional excipients, such as binding agents, fillers, acceptable wetting agents,
tabletting lubricants, and disintegrants can be used in tablets and capsules for oral administration.
Liguid preparations for oral administration can be in the form of solutions, emulsions, aqueons or
oily suspensions, and syrups. Alternatively, the oral preparations can be in the form of dry powder
that can be reconstituted with water or another suitable liquid vehicle before use. Additional
additives such as suspending or emulsifying agents, non-aqueous vehicles (including edible oils),
preservatives, and flavorings and coloranis can be added to the liquid preparations. Parenteral
dosage forms can be prepared by dissolving the compound of the invention in a suitable liquid
vehicle and filter sterilizing the solution before filling and sealing an appropriate vial or ampoule.
These are just a few examples of the many appropriaie methods well known in the art for preparing
dosage forms.

It is noted that the compositions of the invention are not intended for use only in humans,
but in‘()ther pon-human mammals as well. Indeed, recent advances in the area of animal health-
care mandate that consideration be given for the use of compositions of the invention for the

treatment of obesity in domestic animals (e.g., cats and dogs), and in other domestic animals where
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no disease or disorder is evident (e.g., food-oriented animals such as cows, chickens, fish, etc.).
Those of ordinary skill in the art are readily credited with understanding the utility of such
compositions in such settings.

The selective SHT-2C receptor agonists of Formula (T) in the compositions can be readily
prepared according to a variety of synthetic manipulations, all of which would be familiar to one
skilled in the art. A representative general synthesis is set forth below in Scheme I
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What is claimed is:

agonist has Formula (I

A composition comprising phentermine and a selective SHT-2C receptor ag bnist.

The composition according to claim 1, wherein said selective SHT-2¢ ceptor

or a pharmaceutically acceptable salt, solvate or fiydrate thereof
wherein: ‘
R, is H or Cps alkyl;
R, is Cyg alkyl, -CH,-0-Ci g 2
alkyl, OH, or CH,OH;
Ros is H; ‘
or R; end Ry, together form -CH,-CHy-;
R, and R, are each ependenﬂy H, halogen, perhzloalkyl, CN, OR;,
SRs, NHRs, NRs)z, OH/4

1, or heteroaryl, wherein said aryl can be optionally
substituted with up

1, -C(=0)-0-Cyy alkyl, -C(=O)-NH-Cyg

wo substituents selected from Cy.g alkyl, halogen, perhalo
1, and alkoxy,
substituents selgt

ahd said heteroaryl can be optionally substituted with up to two
ted from halogen and Cy.s alkyl;

or Ry/and Ry, together with the atoms to which they are attached can form
a 5- or 6-pdember heterocychic ring having one O atom;
‘each Rs is independently C.4 alkyl, Cyy alkenyl, aryl, heteroaryl,
aryldlkyl, heteroarylalkyl or perhaloalkyl, or allyl; and
. ReisHor Cygalkyl.

The composition according to claim 2 wherern:

Rs is halogen, perhaloalicyl, CN, SRs, NHRs, N(Rs),, aryl, or beteroaryl,
wherein said aryl can be optionally substituted with up to two substitnents selected
from C, alkyl, halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be
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optionally substituted with up to two substituents selected from halogen and @
alkyl; and

R. is H, halogen, perhaloalkyl, CN, SRs, NHRs, N(Rs}), aryl, o
heteroaryl, wherein said aryl can be optionally substituted with ui?éo
substituents selected from Cy.p alkyl, halogen, perhalo alky!, and alkoxy, and said
heteroaryl can be optionaliy substituted with up to two substitugnts selected from
halogen and C,; alkyl;

wherein heteroaryl is pyrrolyl, pyrazolyl, imidazqlyl, triazolyl, tetrazolyl,
pyridyl, pyrimidinyl, furanyl, pyranyl, thienyl, benzimidazolyl, quinolinyl,
isoguinolinyl, oxazolyl, thiazolyl or thiadiazolyl.

4. The composition according to claim 2 or 3 whérem R, is H.
5. The composition according to claim 2 o3 wherein R, is metlyl.
6. The composition according to any e of claims 2 fo 5 Wherein R; is methyl, ethyl,
1-propy} Or isopropyl. “
7. The composition accordin any one of claims 2 to 5 wherein R, 1s methyl or
ethyl.
8. The composition atcording to any one of claims 2 to 5 wherein R, and Ry,
4
together form }?éHZCHr.

9, The co:;péi/ﬁon according to any one of claims 2 to § wherein Ry is chloﬁ:ne.
10. The/£omposition according fo any one of claims 2 to 8 wherein R; is bromine.
11. / The composition according to any one of claims 2 to 8 wherein R; is perhaloallcyl.

12. The composition according to any one of claims 2 to 8 wheremn R; is CFs.

/ 13.  -The composition according to any one of claims 2 to 8 wherein R; is selected from

the group consisting of thienyl, furanyl, pyrrotyl, pyrazolyl and imidazolyl,
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14,

15.

16.

17,

18.

The composition according to any one of claims 2 to 13 wherein R, is selgfted
from the group consisting of thienyl, furanyl, pymolyl, pyrazolyl and i
optionally substituted with one or two substituents selected from
mmethyl,

The composition according {0 any one of claims 2 to 13 whérein R, is phenyl
optionalty substituted with up to two substituents sel from C,4 alcyl,

halogen, and alkoxy.

The composition according to claim 2 wherein:
R, is methyl, ethyl, isopropyl, or OH; or R, and Ry, taken together

form ”CHzCI’Ig—;

Rs1s halogen, or a 5-membered heteroaryl ring having up to two
hetercatoms selected from Q, N an

halogen and C,; alkyl;

S, and 1p to two substituents selected from

RqsisH,a S-member?i heteroaryl ring having up to two heteroatoms
selected from O, N and S 2d up to two substituents selected from halogen and C;.
s alkyl, or phenyl opﬁopé;y substituted with up to two substituents selected from
Ci.g 2lkyl, halogen, ard alkoxy;

Reis H ‘ ethyl; or 2 pharmaceutically acceptable salt, solvate or hydrate

thereof.

Thé composition according to claim 2 wherelm:

Ryis B

R is methyl;

Rsis chlorine, bromine, or thienyl;

Ry is pyrazolyl-3-yl or pheny! wherein said pyrazoiyl-3-y1 optionally has
up to two substituents selected from halogen and C,p alkyl, and said phenyl
opfionally bas 2 single haiogen substitutent; and

R¢ 18 H; or 2 pharmaceutically acceptable salt, solvate or hydrate thereof.

The composition according to claim 2 wherein:
R;is Hor Mg
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R, is Me, Et, or OH;

Ros 18 Hj

Rsis F, CL, Br, I, CR,, or 2-chlorophenyl;
Rsis H; and

Rgis H.

19.  The composition according to claim 2 wherein:
' R;is H;
Ry is Cyg alkyl;
Ry is Hj
R; is halogen;
R, is H; and
Reis H.

or 2 wherein said selective SH’I‘&ZC~
receptor agonist is selected from the group consisting of:
8-chloro-1-methyl-2,3 4 5 -tetrahydro-1H-3-benzazepine;
8-bromo-1-methyl-2.3 4,5-tetrahydro-1H-3-benzazepine;
8-iodo-1-methyl,2 3.4 5-tetrahydro-1 H-3-benzazeping;
g-trifluoromethyl-1-methyl-2,3 4.5-tetrahydro-1 H-3-benzazepine;
B-trifluoromethyl-1-ethyl-2,3,4,5tetrahydro-1H-3-benzazepine;
8-chlorofl -ethyl-2,3,4,5-tetrabydro-1H-3-benzazepine;
8-brogho-1-ethyl-2,3,4 5-tetrahydro-1 H-3-benzazepine;
8-igdo-1-ethyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
,8-dichioro-1-methyl-2,3 4,5-tetrahydro-1 H-3-benzazepine;
7,8-dichlore-1-ethyl-2,3,4,5-tewahydro-1H-3-benzazepine;
8-chloro-7-fluoro-1-methyl-2,3,4,5-tetraliydro-1H-3-benzazepine;
8-chloro-7-methoxy-1-methyi-2,3,4,5-tetrahydro-1 A-3-benzazepine; and
§-chloro-7-fluoro-1-ethyl-2.3 4,5-tetrahydro-1 H-3-benzazepine;

20, The composition according to claim

or a pharmaceutically acceptable salt, solvate or hiydrate thereof.
¢ composition according to claim 1 or 2 wherein said selective SHT-2C

receptor agonist is (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine or
a pharmaceutically acceptable salt, solvate or hydrate thereof
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22.  The composition according to any one of claims 1 to 21 further comprisi
pharmaceutically acceptable carrier.

5 23, A method of decreasing food intake of a mammal comprising adpiinistering to
said mammal a therapeutically effective amount of 2 combination comprising an
amount of (R)-8-chloro-1-methyi-2,3,4,5-tetrahydro-1H-3- epine and an
amount of phentermine, wherein said (R)-8-chloro-1-mefiayl-2,3,4,5-tetrabydro-
1 H-3-benzazepine and phentermine are provided in apiounts to give a synergistic

10 effect in decreasing food intake in said memmal.

24, A method in accordance with claim 23, whergin the amount of (R)-8-chioro-1-
methyl-2,3,4,5-tetrahydro-1 H-3-benzazepipe alone and the amoumt of phentermine
alone are therapeutically sub-effective iy decreasing food intake in said mammal.

15

25. A method of inducing satiety in a

al comprising administering to said
mammal a therapeutically effective amount of a combination comprising an
amomnt of (R)-8-chloro-1-mefnyl-2,3,4,5-tetrahiydro-1 H-3-benzazepine and an
amount of phentermmine, wherein said (R)-8-chloro-1-methvi-2,3,4,5-tetralrydro-

20 1H-3-benzazepine and phentermine are provided in amounts to give a synergistic

effect in inducing saffety in said mammal,

26. A method in agéordance with claim 25, wherein the amount of (R)-8-chloro-1-
methyl-2,3,4/5-tetrahiydro-1H-3-benzazepine alone and the amount of phentermine
25 alone are fherapeutically sub-effective in inducing satiety in said mammal.

27. A méthod of controlling weight gain of a marnmal comprising administering o
1d mammal a therapeutically effective amount of a combination comprising an
amount of (R)-8-chloro-1-methyi-2,3,4,5-tetrahydro-14-3-benzazepine and an
30 amoumt of phentermine, wherein said (R)-8-~chloro-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine and phentermmine are provided in amounts to give a synergistic
effect in controlling weight gain in said mammal.

28. A method in accordance with claim 27, wherein the argount of (R}-8-chloro-1-
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29,

30.

31

33.

34,

methyl-2,3 4,5-tetrahydro-1H-3-benzazepine alone and the amount of phenterm u

A method in accordance with claim 29, whergin the amount of (R)-8-chioro-1-
methyl-2,3,4,5-tstrahydro-1 H-3-benzazepire alone and the amount of phentermine

iyt decreasing food intake in said mammal.

alone are therapeuticaily sub-effective 1
A composition according to any o; e of claims 1 to 21 for use in a method of
treatment of the human or animél body by therapy.

A composition according 4o any one of claims 1 to 21 for use in a method of

reatment of a SHT2C /aisorder of the human or animal body by therapy.

A composition ag /ording 1o any one of claims 1 to 21 for use in a method of

prophylaxis o treatment of obesity of a mammal.

A comp ssition according to any one of claims 1 o 21 for use in a method of
decreasing food intake of a maminal,

/A composition according to any one of claims 1 to 21 for use in 2 method of

/" inducing satiety in a mammal,

/36,

A composition according to any one of claims 1 10 21 for use in 2 method of
controlling weight gain of a marymal.
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38.

30,

4Q.

41,

Use of a composition according to any one of claims 1 to 21 for the manufa
of a medicament for use in the propylaxis or treatment of 2 SHT2C disorder of the
human or animal body by therapy.

Use of 2 composition according to any one of claims 1 to 21 for the fhanufacture
of a medicament for use in the propyiaxis or ireatment of obesity,6f a2 mammal.

Use of a composition according to any one of claims I toZ,l/ for the manufacture

of a medicament for use in 2 method of decreasing food/ntake of 2 mammal,

Use of a composition according to any one of claigs 1 to 21 for the mamufacture

of a medicament for use in 2 method of iInducing satiety in & mammmal.

Use of 2 composition according to any oné of claims 1 to 21 for the manufacture

of a medicament for use in 2 method of controlling weight gain of 2 mammal.
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What is claimed is:

1. A composition comprising phentermine and a selective SHT-2C receptor agonist,
wherein said selective SHT-2C receptor agonist is (R)-8-chloro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine or a pharmaceutically acceptable salt, solvate or hydrate
thereof.

2. A composition according to claim 1, further comprising a pharmaceutically acceptable
carrier.

3. The composition according to claim 1 or 2, wherein the phentermine and the selective
SHT-2C agonist are delivered as separate entities.

4. The composition according to claim 1 or 2, wherein the phentermine and the selective
SHT-2C agonist are combined to form one entity.

5. A composition according to any one of claims 1 to 4 for use as a medicament.

6. A composition according to any one of claims 1 to 4 for use as a medicament for the
treatment of a SHT2C disorder.

7. A composition for use according to claim 6, wherein the treatment of a SHT2C disorder
1s treatment in a human.

8. A composition according to any one of claims 1 to 4 for use as a medicament for the
prophylaxis or treatment of obesity of a mammal.

9. A composition according to any one of claims 1 to 4 for use as a medicament for
decreasing food intake of a mammal.

10. A composition according to any one of claims 1 to 4 for use in a method of inducing
satiety in a mammal.

11. A composition according to any one of claims 1 to 4 for use in a method of controlling
weight gain of a mammal.

12. The composition for use according to any one of claims 8 to 11, wherein the mammal is a
human.

13. A unit dosage form of a composition according to any one of claim 1 to 4.
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