
5HT2C RECEPTOR MODULATOR COMPOSITIONS AND METHODS OF USE 

Field of the Invention / 
The present invention relates to compounds which act as modulators of 5HT£c receptors, 

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

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 n diabetes, hypertension, stroke, cancer 

10 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 peopkris due largely to the increasing 
preference for high fat content foods but also the decrease w activity in most people's lives. In th 
last 10 years there has been a 30% increase in the incide^£e of obesity in the USA such that 

15 currently about 3 0% of the population of the USA is now considered obese. 
Whether someone is classified as overweight or obese is generally determined on the bas 

of their body mass index (BMI) which is calcula^d by dividing body weight (kg) by height 
squared (m2). Thus, the units of BMI are kg/m ana it is possible to calculate the BMI range 
associated with mini-mum mortality in each/clecade of life. Overweight is defined as a BMI in the 

20 range 25-30 kg/m2, and obesity as a BMFgreater than 30 kg/m2 (see Table 1 below). 

TABLE 1: CLASSIFICATION OF WEIGHT BY 
/BODY MASS INDEX (BMI) 

BMI / CLASSIFICATION 

Underweight 

18.5^4.9 Normal 

25(0-29.9 Overweight 

/30.0-34.9 Obesity (Class I) 

' 35.0-39.9 Obesity (Class H) 
>40 Extreme Obesity (Qass HQ 

25 / 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 (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 i 
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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 awcoun 

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 great 

5 than 30% in females. / 
Obesity 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 at 
ideal weight, the risk of coronary insufficiency would decrease by 25%jmd the risk of cardiac 

10 insufficiency 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 feces a 30% reduced lifespan. After age 45, people witisdiabetes are about three times mor 
likely than people without diabetes to have significant heart^rnsease and up to five times more likel; 
to have a stroke. These findings emphasize the inter-relajzfons between risks factors for diabetes an 

15 coronary heart disease and the potential value of an integrated approach to the prevention of these 
conditions based on the prevention of obesity (Pern?; I. J., et aL, BMJ310,560-564 (1995)). 

Diabetes has also been implicated in the^Sevelopment of kidney disease, eye diseases and 
nervous system problems. Kidney disease, also called nephropathy, occurs when the kidney's "fQte 
mechanism" is damaged and protein leaks into urine in excessive amounts and eventually the kidn« 

20 fails Diabetes is also a leading cause ofmmage to the retina at the back of the eye and increases r 
of cataracts and glaucoma. Finally, diabetes is associated with nave damage, especially in the legs 
and feet, which interferes with the/ability to sense pain and contributes to serious infections. Taker 
together, diabetes complication/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 reducin 
25 the fat content of their dM and increasing their physical activity. However, many patients find ti 

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 lad/}f efficacy or unacceptable side-effect profiles. The most successful drug so fa 
was the indirectly acting 5-hydroxytryptamine (5-HT) agonist d-fenfLuramine (Redux™) but 

30 reports of cardiac valve defects in up to one third of patients led to its withdrawal by the FDA is 

1998. / 
/ In addition, two drugs have recently been launched in the USA and Europe: Grlistat 

(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 

35/ 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 assopiafc 

with raised blood pressure in some patients. 
Serotonin (5-HT) neurotransmission plays an important role in numerous physiofegical 

processes both in physical and in psychiatric disorders. 5-HT has been implicated in .me regulati. 
5 of feeding behavior. 5-HT appears to work by inducing a feeling of fullness or sati/ty so eating 

stops earlier and fewer calories are consumed. It has been shown that a stimulatory action of 5-H 
on the 5HT2C receptor plays an important role in the control of eating and hyme anti-obesity efte 
of d-fenfluramine. As the 5-HT2c receptor is expressed in high density mAbs brain (notably in ti 
limbic structures, extrapyramidal pathways, thalamus and hypothalamus i.e. PVN and DMH, anc 

10 predominantly in the choroid plexus) and is expressed in low density or is absent in peripheral 
tissues, a selective 5-HT2c receptor agonist can be a more effective and safe anti-obesity agent 
Also, 5-HT2C knockout mice are overweight with cognitive impairment and susceptibility to 
seizure. 

It is believed that 5HT2C may play a role in obsessive compulsive disorder, some forms c 
15 depression, and epilepsy. Accordingly, agonists canjdave anti-panic properties, and properties 

useful for the treatment of sexual dysfunction. 
hi sum, the 5HT2c receptor is a recepto/target for the treatment of obesity and psychiatri 

disorders, and it can be seen that there is a nged for selective 5HT2c agonists which safely decrea 
food intake and body weight The present invention is directed to these, as well as other, import 

20 ends. 

Summary of the Invention 
In a first aspect, the invention features a composition comprising phentermine and a 

selective 5HT-2C receptor/gonist 

. a second asv/ct, the invention features a composition according to the first aspect wh( 
the selective 5HT-2C/receptor agonist has Formula (1): 

R2 F^2B 

N-Rn 

or a pharmaceuiically acceptable salt, solvate or hydrate thereof 

wherein: 
R, is H or Cj-s alkyl; 
R2 is Ci_8 alkyl, -CHrO-Cu alkyl, -C(=0)-0-CI„B alkyl, -C(=0)-NH-C3^ alkyl. 

OH, or CH2OH; 
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RfcisH; / 
or R2 and together form -CH2-CH2-; / 
R3 and R< are each independently H, halogen, perhaloalkyi, CN, OR5, SR5, NHF 

N(R5)2, OH, aiyl, or heteroaryl. wherein said aryl can be optionally substituted/with up t( 

two substituents selected from alkyl, halogen, perhalo alkyl, and alkor/ and said 
heteroaryl can be optionally substituted with up to two substituents selected from haloge 

and alkyl; / 
or R3 and R4 together with the atoms to which they are attained can form a 5- or 

6-member heterocyclic ring having one O atom; / 
each R5 is independently Cj_g alkyl, Ci* alkenyl, aryL^eteroaryl arylalkyl, 

heteroarylalkyl or perhaloalkyi, or allyl; and / 

R* is H or Ci_g alkyL / 
In a third aspect, the invention features a composition/ according to the second aspect 

wherein: / 
R3 is halogen, perhaloalkyi, CN, SR5, MHR5> N(R5)2, aiyl, or heteroaryl, whereir 

said axyl can be optionally substituted with up to two substituents selected from C5_8 alky 
halogen, perhalo alkyl. and alkoxy, and sai& heteroaryl can be optionally substituted witt 
up to two substituents selected from halogen and C14 alkyl; and 

R4 is H, halogen, perhaloalkyi, CN, SR5, NHR5, N(R5)2, aiyl, or heteroaryl, 
wherein said aryl can be optionally substituted with up to two substituents selected from 
CI„B alkyl, halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally 
substituted with up to two substituents selected from halogen and Q.g alkyl; 

wherein heteroar^. is pyrrol)'!, pyrazolyl, imidazolyl. triazolyl, tetrazolyl, pyridyl 
pyrimidinyl, furanyl, p^ranyl, thienyl, benzimidazolyl, quinolinyl, isoquinolinyl, oxazolv 

thiazolyl or thiadiaz&yl. 
In a fourth aspect, the invention features a composition according to the second or third 

aspect wherein R; is Hi In addition, the fourth aspect features a composition according to the 
second or third aspect wherein Rj is methyl. 

In a fiftjt aspect, the invention features a composition according to the second, third, or 
fourth aspect^herein R2 is methyl, ethyl, n-propyl or isopropyl In addition, the fifth aspect 
features a composition according to the second, third, or fourth aspect wherein R2 is methyl or 
ethyl Ettrfher, the fifth aspect features a composition according to the second, third, or fourth 

aspeptf wherein R2 and R^ together form -CH2CHz-. 

In a sixth aspect, the invention features a composition according to the second through 
fifth aspect wherein R3 is chlorine. In addition, the sixth aspect features a composition accordin; 

io the second through fifth aspect wherein R3 is bromine. Further, the sixth aspect features a 
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composition according to the second through fifth aspect wherein R3 is perhaloalkyi. Also, 
sixth aspect features a composition according to the second through fifth aspect wherein R/is Cf 
Further, the sixth aspect features a composition according to the second through fifth aspect 
wherein R3 is selected from the group consisting of thienyl, furanyl, pyirolyl, pyrazo^ and 

imidazolyl. 
In a seventh aspect, the invention features a composition according to tKe second throug] 

sixth aspect wherein R4 is selected from the group consisting of thienyl, furarfyl, pyirolyl, pyrazo' 
and imidazolyl optionally substituted with one or two substituents selectedfrom halogen or mefh 

In addition, the. seventh aspect features a composition according to tho^econd through sixth aspi 
wherein R4 is phenyl optionally substituted with up to two substituents selected from C}_g alkyl, 

halogen, and alkoxy. 
In an eighth aspect, the invention features a composition according to the second aspect 

R2 is methyl, ethyl, isopropyl, or CH20JA; or R2 and R^ taken together form 

-CH3CH2-; 
R3 is halogen, or a 5-membered hsferoaryl ring having up to two heteroatoms 

selected from O, N and S, and up to twd"substituents selected from halogen and alk 
Riis H, a 5-membered heteroaryl ring having up to two heteroatoms selected frc 

O, N and S and up to two substitnents selected from halogen and Ci.8 alkyl, or phenyl 
optionally substituted with upp two substituents selected from Ci_8 alkyl, halogen, and 

alkoxy, 
Re is H or methyl or a phannaceutically acceptable salt, solvate or hydrate 

thereof. 
In addition, the eighth aspepf features a composition of the second aspect wherein: 

Ri is Hy 
R2 is/ne&yl; 

.orine, bromine, or 
is pyrazoiyl-3-yl or phenyl wherein said pyrazolyl-3-yl optionally has up tot 

subs^fuents seized from halogen and alkyl, and said phenyl optionally has a singli 

halogen substituteixt; and 
is H; or a pharmaceutical^ acceptable salt, solvate or hydrate thereof. 

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

Ri is H or Me; 
R2 is Me, Et or OH; 

R^isH; 
R3 is F, CI, Br, 1, CF3J or 2-chlorophenyl; 
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Rt is H; and 
R^isH. 

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

Ri is H; 
5 R2 is Cj.g alkyl; 

Ria^H; 

R3 is halogen; 

Rt is H; and 
ReisH. 

10 In a ninth aspect, the invention features a composition according to the first or second 
aspect wherein said selective 5HT-2C receptor agonist is selected from the group consisting of. 

8-cMoro4-methyl-2,3,4,5-tetrahydro-l.#^-benzazepme; 
8-bromo-1 -methyl-2,3,4?5-tetrahydro-LB-3-ben.7azepine; 
8-iodo-l-methyl-2,3;4,5-tetrahydro-^T-3-benza2epine; 

15 8-trifiuoromethyl-1 -methyl-2,3,4 i^-tetrahy dro- LET-3 -b enzazepine; 
8-trifluoromethyl-1 -ethyI-2,3,4$ -tetrahydro- liif-3-benzazepine: 
8-chloro-l-e&yl-2,3:4p-tetr^hydrc>-li2-3-benzazepiiie; 
8~bromo-l-ethyl-2.3,4,5-titrahydro-lJ7-3-benzazepine; 

8-iodo-l -ethyl-2,3,4,5^trahydro-lff-3-benzazepine; 
20 7,8-dichloro-l-metMl-23,4,5-tetrahydro-lS'-3-benzazq)ine; 

7?8-dichlorol-et^l-2,3,4?5-tetrahydro-li7-3-benzazepine; 
8-chloro-7-fiu{^o-l-methyl-2,3!4.5-tstrahydro-li?:-3-benzazepine; 
8-chloro-7-n(ethoxy-l-methyl-23;4,5-tetrahydro-li?-3-benzazepiiie; and 
8-chioro/-fiiLoro-l-e&yl-2,3,4,5-tetrahydro-liJ-3-benza2epine; 

or a pn&imaceuiicaliy acceptable salt, solvate or hydrate thereof. 
In addition, the ninth/aspect features a composition according to the first or second aspect where 
said selective 5HT?^2C receptor agonist is (R)-8-chloro-l-methyl-23,4?5-tetraliydro-li7-3~ 
benzazepine or A pharmaceuiically acceptable salt, solvate or hydrate thereof! 

In a? tenth aspect, the invention features a composition according to the first through ni 
30 aspect former comprising a pharmaceutically acceptable carrier. 

In an eleventh aspect, the invention features a method of decreasing food intake of a 
comprising administering to said mammal a pharmaceutically effective amount of a 

combination comprising an amount of (R)-8-chloro4-methyl-2,3,4,5-teti^ydro-li?-3-benzazep: 
4nd an amount of pheniermine, wherein said (R)-8-chloro-i-methyl-2?3,4,5-tetrahydro-li^-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-l-methyl-2,3,4,5-
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tetraJaydrD-liT-3-benzazepiiie alone and the amount ofpheniennme alone are therapeutically sub 
effective in decreasing food intake in said mammal. / 

In a twelfth aspect, the invention features a method of inducing satiety in a Mammal 
comprising administering to said mammal a phaimaceuticaliy effective amount ofa combination 
comprising an amount of CR)-B~cMoro-l-ineth.yl--2J3s4,5-tetrai;ydro-li?"-3-ben2a^spme and an 
amount of phentermine, wherein said (R)-8-chloro-l-methyl-2,3!4,5-tetrahy(^-li?-3-benzazepii 
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-cj3loro-l-me&>4-2f3^,5-tetrahydro-liif-3-
beazazepine alone and the amount of phentermine alone are therapeutically sub-effective in 
inducing satiety in said mammal. / 

In a thirteenth aspect, the invention features a method/of controlling weight gain of a 
mammal comprising administering to said mammal a phaimaceuticaliy effective amount of a 
combination comprising an amount of (R)-8-chioro-l-me^l-2,3,4,5-tetrahydro4i?-3-benzazepi 
and an amount of phentermine, wherein said (R)-8-chlOTO-l -methyl-2,3,4,5-tetrahydro-lfT-3-
benzazepine and phentermine are provided in amounts to give a synergistic effect in controlling 
weight gain in said mammal. In one embodiment, liie amount of (R)-8-chloro-1 -methyl-2,3,4?5~ 
tetrahydro-lF-3-benzazepine alone and the amount of phentermine alone are therapeutically sub 
effective in controlling weight gain in said mammal. 

In a fourteenth aspect, the invention features a method of prophylaxis or treatment of 
obesity comprising administering to a pafient in need of such prophylaxis or treatment a 
phaimaceuticaliy effective amount ofa combination comprising an amount of (R)-8-chloro-l -
methyi-2,3;4,5-tetrahydro-liy-3-beg(zazepine and an amount of phentermine, wherein said (R)-8-
chloro-l-methyl-23,4,5-tetrahyrao-li?-3-benzazepine and phentermine are provided in amounts 
give a synergistic effect in decreasing food intake in said mammal. In one embodiment the 
amount of (R)-8-chioro-i-methyl-2,3,4.5-tetrahydrol.H-3-berLzazepme 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 invention further comprisii 
tiae step of identifying a subject said subject being in need of decreasing food intake, controlling 
weight yirij or treating obesity, wherein said identifying step is performed prior to administering 
said subject safd phaimaceuticaliy effective amount of said compound or composition of the 

invention. / 
Applicants reserve the right to exclude any one or more of the compounds from any of ti 

embodiments of the invention. Applicant additionally reserves the right to exclude any disorder 
from any of the embodiments of the invention. 

7 



Brief Description of the Figures / 
Figures lA-lG illustrate the effects of seven different 5HT-2C receptor agonist / 

compounds described in the invention on food intake in food-deprived rats. / 
5 Figure 2 shows the supra additive (synergistic) effect of phentermine and tjas selective 

5HT-2C receptor agonist 8-Chioro-7-methoxy-l-methyl-2,3}4,5-tetrahydro-l#-^enza2£p:ine 

(Cmpd A) on feeding in rats. / 
Figures 3A and 3B show the supra additive (synergistic) effect ofxmentenmne and the 

selective 5HT-2C receptor agonist (R)-8-chloro-l-methyl-2^,4,5-tetralwQro-li?-3-benz2zepine 
10 (Cmpd B) on food intake in female (Figure 3A) and male (Figure 3B/rats. 

Figures 4 A and 4B show the supra additive (synergistic) effect of phentermine and the 
selective 5HT-2C receptor agonist (i?)-l-(5-Chloro-2-fluoro-pMiyl>2-methyl-piperazine (Cmpd 
C) on food intake in female (Figure 4A) and male (Figure 4B) rats. 

15 Detailed Description oLtke Invention 
The present invention relates to the combination of 5HT-2C receptor agonist compounds 

with other agents in order to decrease certain 5HJ-2C receptor related behaviors such as feeding. 
While the 5HT-2C receptor agonist compounds described in the invention can be employed as th 
sole active agent in a pharmaceutical (i.e., naono-therapy), they can advantageously be used in 

20 combination with other active ingredieny'i.e., 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 5HT-2C receptor related condition such as obesity, 
a condition related thereto, composing administering to an individual in need of said prophylaxis 
and/or treatment a combination comprising an amount of a selective 5HT-2C receptor agonist in 

25 combination with an amoiffif of one or more additional pharmaceutical agent as described herein. 
In one embodiment, the imount of the selective 5HT-2C receptor agonist and the amount of the 
one or more addition^pharmaceutical agents alone are therapeutically sub-effective in the 
prophylaxis and/op%eatment of the condition but when combined these compounds act 
synergistically t/prevent or treat the condition. 

30 Suitable pharmaceutical agents that can be used in combination with the selective 5HT-S 
receptor agonists include, for example, anti-obesity agents such as apolipoprotein-B 
secretin/microsomal triglyceride transfer protein (apo-B/MTP) inhibitors, MCR-4 agonists, 
chol^scystokinm-A (CCK-A) agonists, serotonin and norepinephrine reuptake inhibitors (for 

example, sibutramine), sympathomimetic agensts, j}3 adrenergic receptor agonists, dopamine 

35 /agonists (for example, bromocriptine), melanocyte-stimulating hormone receptor analogs, 
/ cannabinoid 1 receptor antagonists [for example, SRI 41716: N-(piperidin-l-yl)-5-(4~ 
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chlorophenylH-(2,4-dichiorophenyl}-4-methyHtf-pyrazole-3-caiboxaniide], melanin / 
concentrating hormone antagonists, leptms (the OB protein), leptin analogues, leptin recegftor 
agonists, galanin antagonists, lipase inhibitors (such as tetrahydroiipstatin, ie., Orlistatif anorectic 
agents (such as a bombesin agonist), Neuropeptide-Y antagonists, thyromimetic agents, 

5 dehydroepiandrosterone or an analogue thereof, glucocorticoid receptor agonists Or antagonists, 
orexin receptor antagonists, urocortin binding protein antagonists, glucagon-IM peptide-1 receptc 

agonists, ciliary neutrotrophic factors (such as Axokine™ available from Regeneron 

Pharmaceuticals, Inc., Tarrytown, NY and Procter & Gamble Company, jZincinnati, OH), human 
agouti-related proteins (AGRP), ghxelin receptor antagonists, histamine 3 receptor antagonists or 

10 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 form 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 agents are'selected from the group consisting of 
15 phentermine, orlistat, sibutramine, bromocriptine, eplWirine, leptin, and pseudoephedrine. In one 

embodiment, the anti-obesity agent is phentermine./m a further embodiment, compositions of the 
present invention and combination therapies are saministered in conjunction with exercise and/or 
sensible diet / 

It will be understood that the scope/6f combination therapy of the compounds of the 
20 present invention with other anti-obesity/gents, anorectic agents, appetite suppressant and relates 

agents is not limited to those listed above, but includes in principle any combination with any 
pharmaceutical agent or pharmaceutical composition useful for the treatment of overweight and 
obese individuals. / 

Other suitable pharmaceutical agents, in addition to anti-obesity agents, that can be used 
25 combination with the compounds of the present invention include agents useful in the treatment ( 

concomitant diseases. Fdr example, individuals who are overweight or obese increase their risk c 
morbidity and mortality arising from concomitant diseases, such as, but not limited to, congestive 
heart failure, type p4iiabetes, atherosclerosis, dyslipidemia, hyperinsulinemia, hypertension, 
insulin resistance^hyperglycemia, retinopathy, nephropathy and neuropathy. Treatment for one c 

30 more of the diseases cited herein include 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: sulfonylure; 

meglitimdes, biguanides, a-glucosidase inhibitors, peroxisome proliferators-activated receptor-y 

(i.e., FjPAR-'y) agonists, insulin, insulin analogues, HMG-CoA reductase inhibitors, cholesterol-

lowering drugs (for example, fibrates that include: fenofibrate, bezafibraie, gemfibrozil, clofibrat 
35 and the lite; 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, ticlopidiiie and the like), angiotensin-converting enzyme 
inhibitors, angiotensin H receptor antagonists and adiponectro.. / 

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 her&n, 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 aremnked to overweigb 
and obese individuals. / 

Combination therapies have been used in the treatment of diseases; however, care must b< 
taken when combining drugs since certain drugs can interact in a harmful manner. The 
combination of two agents that treat the same condition is generaBy expected to result in an 
additive effect meaning that the degree of fee effect is the sum m the effect of each drug alone. 
Applicants disclose herein that the combination of a selective 5HT-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 wit 
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 eacl: 
compound is required to achieve a significant decrease in food intake and so fewer side effects c& 
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^rug can mitigate or average out the side effect profile o1 
the other drug. For example, one of drugs may result in increased blood pressure and the othe 
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 C£XL be reduced. 

This application incorporates by reference, in their entirety, U.S. Provisional Application 
Number 60/372,058, fij^d 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, filet 
December IS, 20U&; U.S. Non-Provisional Patent Application No. 10/410,991, filed April 10, 
2003 and U.S.^on-Provisional Patent Application No. 10/917,979, filed August 13,2004. This 
application daims 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 50/688,901, filed June 8,2005. 

/ In one aspect, the invention provides a composition comprising phentermine and a 

selective 5HT-2C receptor agonist 
/ Phentermine (1,1 -Dimethyl-2-phenyl-ethylamine) includes phentermine derivatives or 

phaimaceuticaliy 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 tat 

HQ salt form. / 
As used herein, the term "agonist" is intended to mean moieties that activate the / 

intracellular response when they bind to the receptor, or enhance GTP binding to membranes, In 
5 the context of the present invention, a pharmaceutical composition comprising a 5HT2c receptor 

agonist of the invention can be utilized for modulating the activity of the 5HT2C jeceptor, 
decreasing food intake, inducing satiation (i.e., the feeling of fullness), controlling weight gain, 
treating obesity, decreasing body weight and/or affecting metabolism such t£at the recipient loses 
weight and/or maintains weight Such pharmaceutical compositions cayoe used in the context o 

10 disorders and/or diseases where weight gain is a component of the disease and/or disorder such a 
for example, obesity. / 

The term "antagonist" is intended to mean moieties tha^competitively bind to the receptc 
at the same site as agonists (for example, the endogenous Hggnd), but which do not activate the 
intracellular response initiated by the active form of the receptor, and can thereby inhibit the 

15 intracellular responses by agonists or partial agonists. Antagonists do not diminish the baseline 
intracellular response in the absence of an agonist ©/partial agonist 

As used herein the term "selective 5HT-2C receptor agonist" means an agonist compoui: 
that is selective for 5HT-2C receptor comparejzto other receptors that decrease food intake. For 
example, a selective 5HT-2C receptor agonist has a significantly higher binding affinity for the 

20 5HT-2C receptor than for another receptdr that can decrease food intake such as the 5HT-lb 
receptor. Therefore, for example, a selective 5HT-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 highs 
binding affinity for the 5HT-2C/eceptor than for another receptor such as the 5HT-lb receptor. 
As understood by one skilled^! the ail, selectivity can be determined, for example, using a 

25 receptor binding assay or/functional assay. One way to assess selectivity is to perform a feedic 
assay as disclosed herein (see Example 2) with a potential selective 5HT-2C receptor agonist ant 
then challenge the a-Eftrnak with a selective 5HT-2C antagonist, for example, SB 242084 (Sigma 
If tiae food intake/effect is abolished (or very significantly decreased) then the effect is deemed t 
be occurring through the 5HT-2C receptor and not through a different receptor. 

30 Th@4erm "selective 5HT-2C receptor agonist" does not include compounds such as 
dexfenfhsamine which are 5HT-releasing agents or compounds such as fluoxetine which are 5£ 
uptakg inhibitors. In addition, the term "selective 5HT-2C receptor agonist" does not include nc 
selective 5HT agonists such as m-chlorophenylpiperazine (mCPP) or m-
i^ifluoromethylphenylpiperazine (TFMPP) which have significant effects at the 5HT~lb recepto: 

35 / For example, TFMPP causes decreased food intake; however, the decrease in food intake is not 
/ abolished when a selective 5HT-2C antagonist such as SB 242084 is added. 
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As disclosed herein, compositions of the invention can comprise phentermine and a 
selective 5HT-2C receptor agonist The phentermine and selective 5HT-2C receptor agonist can 
be delivered as separate entities or the phentermine and selective 5HT-2C receptor agonist can b 
combined to form one entity. For example, phentermine and selective 5HT-2C receptor agonist 
can be delivered as two separate pills or capsules or they can be combined to foriy me pill or 

capsule. 
The invention also provides a composition comprising phenterminey&nd a selective 5HT 

2C receptor agonist where the selective 5HT-2C receptor agonisthas Fojmiila (£}: 
R2 .R2a 

R3v^r\ 
Re. 

10 or a phaimaceuticaliy acceptable salt, solvate 9/hydrate thereof 
wherein: 

R! is H or Cj.%alkyl; 
R2 is C[.g alkyl, -CHrO^CM ^ikyl, -C(0>0-Cs.B alkyl, -C(0)-NH-Cw alkyl, 

OH, or CH2OH; 
15 R2aisH; 

or R2 and R^ togethe/form -CH2-CH2-; 
K3 and R4 are eacMndependently H, halogen, perhaloalkyi, CN, OR5s SR5, NED 

N(R5)2, OR, aiyl, or heteroaryl, wherein said aryl can be optionally substituted with up 1 

two substituents selected from Ci_8 alkyl, halogen, perhalo alkyl, and alkoxy, and said 
20 heteroaryl can be/jpticmally substituted with up to two substituents selected from halogc 

and Cs_g alkyl;, 
or and R4 together with the atoms to which they are attached can form a 5- oi 

6-membef heterocyclic ring having one O atom; 
each R5 is independently alkyl, C5.8 alkenyl, aiyl, heteroaryl, arylalkyl, 

25 he^roaiylalkyl or perhaloalkyi or allyi; and 
R<5 is H or Cw alkyl. 

Some embodiments of the present invention pertain to a composition comprising 
phentermine and a selective 5HT-2C receptor agonist where the selective 5HT-2C receptor agon 

las Formula (I): 
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Re / 
CO / 

or a pharmaceutically acceptable salt, solvate or hydrate thereof / 

wherein: / 
Ri is H or Ci.g alkyl; / 
R2 is alkyl, -CH2-0-C^ alkyl, -CH^K>-C,.8 alkyl, -C(0)-NH-C5. 

alkyl, OK, or CH2OH; / 
R^ is H; / 

or R2 and together fgnn. ~CH2-CHr; 
R3 is halogen, perhaloalkyi, CN, SRs, NHR5, N(R5)2s aryl, or heteroaryl, 

wherein said aryl can be optionally Substituted with up to two substituents select 
from Ci-s alkyl, halogen, perhalo/alkyi, and alkoxy, and said heteroaryl can be 
optionally substituted with uo/ro two substituents selected from halogen and C^ 
alkyl; " / 

R4 is H, halog^f perhaloalkyi, CN, SR5J NHR5J N(R5)2, aryl, or 
heteroaryl, wherein sad aryl can be optionally substituted with up to two 
substituents selected from C^ alkyl, halogen, perhalo alkyl, and alkoxy, and sai 
heteroaryl can be optionally substituted with up to two substituents selected fror 

halogen andA-g alkyl; 
e/ch R5 is independently Ci„8 alkyl, Ci.g alkenyl, aryl, heteroaryl, arylall 

heteroa^lalkyl or perhaloalkyi, or allyl; and 
/ R^isHor Cj.g aJkyl; 

/ wherein heteroaryl is pyirolyl, pyrazolyl, imidazolyl, triazolyl, tetrazoly 
/pyridyl, pyrimidinyl, furanyl, pyranyl, thienyl, benzimidazolyl, quinolinyl, 

/ isoquinolinyl, oxazolyl, thiazolyl or thiadiazolyl; 
/ or a pharmaceutically acceptable salt, solvate or hydrate thereof 

provided that: 
(i) if Rfi is other than H, then neither R3 nor R* can be H; 
(ii) if Ri and R2 are methyl, and R4 is H, then R3 cannot be NHR5 or 

N(R5)2; and 
(iii) if Rj and R2 are methyl, and R4 is H, then R3 cannot be imidazole, 

substituted imidazole, or an imidazole derivative. 

13 



, -C(=0>NH~ C^aJkyi, -OH, 

Some embodiments of the present invention pertain to a composition comprising 
phentermine and a selective 5HT-2C receptor agonist where the selective 5HT-H 

has Formula (I): 
R2 

R5YVS 
Re 

(D 

wherein: 
Ri is: -H or C]_8alkyl; 
R-2 is: Ci.g3.lkyl, -CHj-O-Ci.galkyl, -C(=0)-0-C i.g j 
-CH2GH; 
R2B is: -H; 
or R2 and R2s together form -CH2-CH2-; 
R3 is: halogen; perhaloalkyi; or a S-m^&bered heteroaryl ring having up to two 

heteroatoms selected firom 0, N and 
R4 is -H, halogen, perhaloalkyi, -Cj4, -0R5, -SRs, -NHRS> -N(RS)2, -0HS aryl, or heteroar 
wherein said aryl can be optionally substituted with up to two substituents selected firom 
Chalky!, halogen, perhaloaMd, and alkoxy, and said heteroaryl can be optionally 
substituted with up to tw<ysubstituents selected from halogen and Chalky!; 
or: 
R3 and R4 together With the atoms to which they are attached form a 5- or 6-member 

heterocyclic ring^iaving one O atom; 
each R5 is independently Chalky!, C3.8alkenyl, aryl, heteroaryl, arylalkyl, heteroarylalky 
orperfraloaHcyl, orallyl; and 

(x Ci.8alkyl; 
• hydrate thereof; 

"R^ is other than -H, then R4 cannot be -H; and 
if Ri and R2 are methyl, and R4 is -H, then R3 cannot be imidazole, substituted imidazols 

or an imidazole derivative; 
and wherein: 
aryl denotes a monocyclic orpolycyclic aromatic group having from 3 to 14 carbon atari 
heteroaryl denotes a monocyclic orpolycyclic axomatic group having from 3 to 1 
atoms, and from 1 to 4 ring heteroatoms selected from 0, N, and S; 
alkoxy denotes -Oalkyl; 



C^alkyl denotes a straight chain, branched, or cyclic hydrocarbon group having from/ 

8 carbon atoms; 
C^alkenyi denotes a straight chain, branched, or cyclic hydrocarbon group having from 
to 8 carbon atoms and at least one double bond; 
alkyl, other than Ci*alkyl, denotes methyl, ethyl, n-propyl, isopropyl, cyclo£ropyl, n-but 
sec-butyl, tert-butyl, cyclobutyl, cylopropylmefhyl, n-pentyl, isopentyl, Jm-pentyl, 
cyclopentyl, cyclotpentylmethyl, n-hexyl, or cyclohexyl. 

It is appreciated that compounds of Formula (I) can have one 0/more chiral centers, and 
10 exist as enantiomers or diastereomers. The invention is to be unders^iod to extend to all such 

enantiomers, diastereomers and mixtures thereof including racemates. Formula (2) and the 
formulae hereinafter are intended to represent all individual ispmers and mixtures thereof, unless 

stated or shown otherwise. 
It is also appreciated that certain features of the invention, which are, for clarity, describi 

15 in the context of separate embodiments, may also be p/ovided in combination in a single 
embodiment. Conversely, various features of the invention, which are, for brevity, described in 1 
context of a single embodiment, may also be provided separately or in any suitable 
subcombination. All combinations of fee embodiments pertaining to the chemical groups 
represented by the variables (e.g. Ri, R2, R4, R2, R4, R5) R$, etc.) contained within the generic 

20 chemical formulae described herein [e.g. Formula (I) etc.] are specifically embraced by the prese 
invention just as if they were expEcifiy disclosed, to the extent that such combinations embrace 
compounds that result in stable compounds (ie., compounds that can be isolated, characterized a] 
tested for biological activity), m addition, all subcombinations of the chemical groups listed in £ 
embodiments describing sugn variables, as well as all subcombinations of uses and medical 

25 indications described hedan, are also specifically embraced by the present invention just as if eai 
of such subcombination of chemical groups and subcomination of uses and medical indications 

were explicitly disclosed herein. 
As use$Fnerein9 "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 grouj 
can be monovalent or divalent. When the substituent or group is divalent, then it is understood 

group is further substituted with another substituent or group. When a chemical group 
herein is "substituted" it may have up to the full valance of substitution; for example, a methyl 

&up 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 c 
be substituted by 1,2,3,4,5,6, or 7 substituents and tie like. likewise, "substituted with one c 
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 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 inclining 
straight rbaitr branched and cyclic hydrocarbons, including for example but not limited to methyl 
ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, sec-butyl, tert-butyl, cvclobutyl, / 
cyclopropylmethyl, n-pentyl, isopentyl, tert-pentyl, cyclopentyl, cyclopentylmefflyl, n-hexyls 

cyclohexyl, and the like. Throughout this specification, it should be understood that the term alkj 
is intended to encompass both non-cyclic hydrocarbon groups and cyclic hydrocarbon groups. In 
some embodiments of the compounds of the invention, alkyl groups ardnon-cyclic. In. further 
embodiments, alkyl groups are cyclic, and in further embodiments, ilkyl groups are both cyclic an 
noncyclic. Where no preference is specified, the term "alkyl" is intended to denote groups that ai 
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, 
including for example but not limited to allyl, 2-metbyl-ailyl, 4-but-3-enyl, 4-hex-5-enyi, 3-meth) 
but-2-enyl, cyclohex-2-enyl and the like. . / 

As used herein, the term "halogen" ha/its normal meaning of period seven elements, 
including F, CI, Br and I. / 

The term "alkoxy" is intended to/denote substituents of the formula 
-O-alkyl, including -O-allyl. The ternr'lower" when used in connection with substituents such a 

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 bejfzyl group. The term "alkylaryl" or "alkaryl" is intended to denote < 
aryl group that bears an alkyl substituent, for example a 4-methylphenyl group. 

As used herein/Ehe 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 t 
to about 14 carbon atoms, more preferably 6 to about 10 carbon atoms. Examples of aryl groups 
include but ar/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 firom one to four ring "hetero" (i.e., non-carbon, e.g., O, N or S) atom. Examples of 
"heteroaryr groups are radicals derived from 5- and 6-member aryl ring compounds having froi 
on^ to four nitrogen, sulfur and/or oxygen atoms, for example pyrrole, pyrazole, imidazole, 

:azole, tetrazole, pyridine, pyrimidine, furan, pyran, thiophene, benzimidazole, quinoline, 
isoquinoline, oxazole, thiazole, and thiadiazole. 

As used herein fee term heteroarylalkyl means an alkyl group that bears a heteroaryl 
substituent, for example a group having the structure -CH2-pyrrole- 2-yl. 



The term "substituted thiazole" means a radical derived from thiazole that bears at least 
one substituent group. The term "thiazole derivative" means a fused ring system in whiclybne of 

the fused rings is thiazole. / 
The tprm "substituted imidazole" means a radical derived from imidazole th& bears at 

5 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 optionajfybe substituted, i.e., 

they can optionally bear further substituent groups. Some preferred subsgituent groups include 
halogen, lows- alkyl (including but not limited to methyl, ethyl, isopropyl, cyclopropyi, tert-butyl, 

10 and methylcyclopropyi), alkoxy, mono-, di- or trihaloalkoxy (e.g., 7O-CX3 where X is halogen), -
(CH&NH*, -(CH2)yNHBoc, / 
-N(R4a)(R4b), phenyl, methoxyphenyl and naphthyl. / 

At various places in the present specification substftuents of compounds of the invention 
are disclosed in groups or is ranges. It is specifically intended that the invention include each anc 

15 every individual subcombination of the members ofguch groups and ranges. For example, the 
term "Ci.g alkyl" is specifically intended to individually disclose methyl, ethyl, C3 alkyl, C4 alkyl, 
C5 alkyl, C6 alkyl, C7 alkyl and Ca alkyl. / 

Additionally, compounds of the pre/ent invention encompass all phaimaceuticaliy 
acceptable salts, solvates, and particularl/hydraies, thereof including but not limited to, 

20 phentermine, phentermine derivatives/e.g.} chlorphentermine), selective 5HT-2C receptor agonis 
(e.g., compounds of Formula (I)), and the like. 

In some embodiments o{the present invention, the selective 5HT-2C receptor agonist is» 
Formula (I): wherein: / 

R3 is halogen, perhaloalkyi, CN, SR5> NHRS, N(R5)2, aiyl, or heteroaryl, wherein 
25 said aryl can bOptionally substituted with up to two substituents selected from C}_8 alky 

halogen, permlo alkyl, and alkoxy, and said heteroaryl can be optionally substituted with 
up to two/substituents selected from hal.ogeri and alkyl; and 

/R4 is H, halogen, perhaloalkyi, CN, SR5, NHRs, N(R5)2! aryl, or heteroaryl, 
wherein said aryl can be optionally substituted with up to two substituents selected from 

30 05.8 alkyl, halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally 
/ substituted with up to two substituents selected from halogen and Ci.g alkyl; 

/ wherein heteroaryl is pyirolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyridyl 
/ pyrimid.iriyj, furanyl, pyranyl, thienyl, ben imidazolyl, quinolinyl, isoqumolinyl, oxazoly 

/ thiazolyi or thiadiazolyl. 
35/" 3n some embodiments of the present invention, the selective 5HT-2C receptor agonist is 

/ Formula (I) wherein R5 is H. 
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lii some embodiments of the present invention, the selective 5HT-2C receptor agonisris 

Formula (I) wherein Ri is methyL / 
In some embodiments of the present invention, the selective 5HT-2C receptor agonist is 

Formula (I) wherein R2 is methyl, ethyl, n-propyl or isopropyl. / 
5 In some embodiments of the present invention, the selective 5HT-2C receptor agonist is 

Formula (X) wherein R2 is methyl or ethyl. / 
In some embodiments of the present invention, the selective 5HT-2<2: receptor agonist is 

Formula (I) wherein R2 and R^ together form -CH2CH2-. / 
In some embodiments of the present invention, the selective 5|lT-2C receptor agonist is 

10 Formula (I) wherein Rj is chlorine. / 
In some embodiments of the present invention, the selective 5HT-2C receptor agonist is 

Formula (I) wherein R3 is bromine. / 
In some embodiments of the present invention, the'selective 5HT-2C receptor agonist is 

Formula (I) wherein R, is perhaloalkyi In some embodiments, R3 is CF5. 
15 In some embodiments of the present invention, the selective 5HT-2C receptor agonist is 

Formula (T) wherein R3 is selected from the groin/consisting of thienyl, furanyl, pyrrolyL, pyrazo 
and imidazolyl. / 

In some embodiments of the presenf invention, the selective 5HT-2C receptor agonist is 
Formula (I) wherein R4 is selected from^e group consisting of thienyl, furanyl, pyrrolyl, pyrazo 

20 and imidazolyl optionally substituted mth one or two substituents selected from halogen or methyl 
wherein R* is phenyl optionally substituted with up to two substituents selected from C^g alk 
halogen, and alkoxy. / 

In some embodiment/of the present invention, the selective 5HT-2C receptor agonist is 
Formula (I) wherein: R2 is^methyl, ethyl, isopropyl, or CH2OH; or R2 and R2a taken together fora 

25 -CH2CH2-. / 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is 
Formula (I) wherein: R3 is halogen, or a 5-membered heteroaryl ring having up to two heteroator 
selected from/), N and S, and 15) to two substituents selected from halogen and Ci_g alkyl. 

In/ome embodiments of the present invention, the selective 5HT-2C receptor agonist is 
30 Fonmula/fl) wherein: Rjis H, a 5-membered heteroaryl ring having up to two heteroatoms select! 

frony6, N and S and up to two substituents selected from halogen and Ci_g alkyl, or phenyl 
optionally substituted with up to two substituents selected from alkyl, halogen, and alkoxy. 

/ In some embodiments of the present invention, the selective 5HT-2C receptor agonist is 
/ Formula (I) wherein: Re is H or methyL 

M In some embodiments of the present invention, the selective 5HT-2C receptor agonist is 
/ Formula (I) wherein: Ri is H. 
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In some embodiments of the present invention, the selective 5HT-2C receptor agonM is c 

Formula (I) wherein: R2 is methyl. / 
In some embodiments of the present invention, the selective 5HT-2C receptor/gonist is c 

Formula (I) wherein: R3 is chlorine, bromine, or thienyl. / 
5 In some embodiments of the present invention, the selective 5HT-2C reenter agonist is c 

Formula (I) wherein: R* is pyrazolyl-3-yl or phenyl wherein said pyrazolyl-3-yf optionally has up 
to two substituents selected from halogen and alkyl, and said phenyl optionally has a single 

halogen substituted / 
In some embodiments of the present invention, the selective 5HT-2C receptor agonist is c 

10 Formula (I) wherein: R<; is H. / 
In some embodiments of the present invention, the selective 5HT-2C receptor agonist is c 

Formula (1) wherein: Ri is H or Me. / 
In some embodiments of the present invention, the selective 5HT-2C receptor agonist is c 

Formula (I) wherein: R2 is Me, Et, or OH. / 
15 In some embodiments of the present invention, the selective 5HT-2C receptor agonist is 0 

Formula (I) wherein: is H. / 
In some embodiments of the present invention, the selective 5HT-2C receptor agonist is 0 

Formula (X) wherein: R3 is F, CI, Br, I, CFyor 2-chlorophenyl. 
hi some embodiments of the pre^nt invention, 1he selective 5HT-2C receptor agonist is c 

20 Formula (X) wherein: R4 is H. / 
In some embodiments of th£ present invention, the selective 5HT-2C receptor agonist is 0 

Formula (I) wherein: R$ is H. / 
In some embodiment/of the present invention, the selective 5HT-2C receptor agonist is 0 

Formula (I) wherein: Rj is/H. 
25 In some embodiments of the present invention, the selective 5HT-2C receptor agonist is 0 

Formula (1) wheremv4t2 is Cj-s alkyl. 
In same embodiments of the present invention, the selective 5HT-2C receptor agonist is 0 

Formula (I) wherein: R^ is H. 
In srane embodiments of the present invention, the selective 5HT-2C receptor agonist is 0 

3 0 Formulajfy wherein: R3 is halogen. 
/ Li some embodiments of the present invention, the selective 5HT-2C receptor agonist is 0 

Formula (I) wherein: R4 is H. 
/ In some embodiments of the present invention, the selective 5HT-2C receptor agonist is o 

/ Formula (T) wherein: R$ is H. 
3 5/ The invention provides a composition comprising phentermine and a selective 5HT-2C 
/ receptor agonist as described herein wherein said selective 5HT-2C receptor agonist is selected 
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from the group consisting of. 
S-chlorol-methyW^^^-tetrahydiolH-S-benzazepine; 
8-bromo-l-methyl-23,4,5-tetrahydro-li?-3-benza2epins; 
8-iodo4-methyl-2,3,4,5-tetrahydro-li!f-3-benzazepine; 

5 8-tri£tuoromeihyl-l-metiyl-253,4,5-tetrahydro-l^:-3-bf 
8-trifluoromethyl-l-ethyl-2,354,5-tetrahydro-liir-3-ber 
8-chloro-l-ethyl-2,3 ,4,5-tsti^ydro-lH-3-benzazepine; _ 
8-br omo-1 -eHhyl-2,3,4,5-tetrahydrcKl£T-3-benzazepi3 

8-iodo-l-ethyl-23,4,5-tetrahydro-li?-3-benzazq3^K; 
10 7,8-dichloro4-methyi-2,3s4,5-teirahydro-i.ff-344nzazepine; 

7,8-dichioro-l-ethyl-2^ ,4y54etrahydro4£f-^enza2^piiie; 
8-chloro-7-IIuoro-l-methyl-2p,4,54etrahytlro-lfr-3-beDza2epme; 
8-chloro-7-methoxy-l-me&yl-253,4,5-Mrahydro-liT-3-beii2a2epxne; and 
8-chlorO"7-£iuoro-l-ethyl-23^j5-tete^hydro-lir-3-beazazepirie; 

15 or a pharmaceutically acceptable Salt, solvate or hydrate thereof. 
The compounds of the invention may contain one or more asymmetric carbon atoms, so 

that the compounds can exist in different stereoisomer^ 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 

20 Formula (I) are R enantiomers. In some embodiments, compounds of Formula (I) areS 
enantiomers. In some embodimeEffs, compounds of Formula (I) are varying mixtures of 
enantiomers. 

In one embedment/the invention provides a composition comprising phentermine and a 
selective 5HT-2C receptor agonist wherein said selective 5HT-2C receptor agonist is (R)-8-chlon 

25 l-methyl-2}3,4,5-tetr^Jydro-li7-3-benzaz^)ine or a pharmaceutically acceptable salt, solvate or 

hydrate thereof. 
The compounds and compositions according to the invention may optionally exist as 

pharmaceutical acceptable salts including pharmaceutically acceptable acid addition salts 
prepared frdm phaimaceuticaliy acceptable non-toxic acids including inorganic and organic acids 
Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethenesulfonic, 
dichlproacetic, formic, fumaric, gluconic, glutamic, hippuric, hydrobromic, hydrochloric, 
iseitiionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, oxalic, pamoic, 

Pantothenic, phosphoric, succinic, sulfiric, tartaric, oxalic, p-toluenesulfonic and the like, such as 
the phaimaceuticaliy acceptable salts listed in Journal of Pharmaceutical Science, 66,2 (1977) ai 
incorporated herein by reference. 

The acid addition salts can be obtained as the direct products of compound synthesis. In 
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Hie 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 solvaft The 
compounds of this invention may form solvates with standard low molecular weight solvents usic 
methods known to the skilled artisan. / 

5 Compositions of the invention may conveniently be administered in mu/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., Eastpn, PA, 1980). 

The invention also provides compositions of the invention, as/ftescribed above, further 
comprising a pharmaceutically acceptable carrier. For example, the^nvention provides a 

10 composition comprising phentermine and (R)-8-chloro-l-methyy2,3,4,5-tetrahydro-li?-3-
benzazepine, or a pharmaceutically acceptable salt; solvate onfiydrate thereof and a 
pharmaceutically acceptable carrier. Thus, the invention provides pharmaceutical compositions 
containing phentermine and a selective 5HT-2C agonist/ A pharmaceutical composition is a 
composition comprising at least one active ingredieir^and at least one ingredient that is not an 

15 active ingredient (for example and not limitation, /filler, dye, or a mechanism for slow release),' 
whereby the composition is amenable to use fa/a specified, efficacious outcome in a mammal (fc 
example, and not limitation, a human). / 

According to a further aspect ofme invention, the compositions of the invention are 
provided for use in therapy. The cormdositions can be used in the prophylaxis or treatment of 

20 disorders associated with 5-HT2c receptor function. 
According to a further aspect of/me 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 
disclosed herein. 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. 

25 The data ds/eloped herein supports the conclusion that the presently disclosed 
compositions of$ie 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, sublinguals parenteral, rectal, topical aaministratic 
or by a transdermal patch. Transdermal patches dispense a drug at a controlled rate by presentinj 

30 the anig for absorption in an efficient manner with a minimum of degradation of the drug. 
Topically, transdermal patches comprise an impermeable backing layer, a single pressure sensitr, 

/adhesive and a removable protective layer with a release liner. One of ordinary skill in the art wi 
/ understand and appreciate the techniques appropriate for manufecturing a desired efficacious 

/ transdermal patch based upon the needs of the artisan. 

35 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 fee compositions may also be formed and used as therapejftic 
agents. Different amounts of the compositions of the present invention will be required tc/achiev 
the desired biological effect The amount will depend on factors such as the specific cpmpositioc 
the use for which it is intended, the means of administration, and the condition ofth/treaied 
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 fell in the range of 0.001 to 200 mg per kilogra 
ofbody weight of the mammal. For example a typical dose can fell in the mige of 0.001 toO.Ol, 
0.01 to 0.1, 0.1 to 1,1 to 10,10 to 100, or 100 to 200 mg per kilogram ofbody 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 imnultiples. For example, unit 
doses can contain from 1 to 10,10 to 50, 50 to 100, 100 to 150 sr 150 to 200 mg of the 
compositions of the invention and can be administered one oimtore times a day, individually or h 
multiples. / 

The compositions of the present invention can fee combined with the carrier in either soli 
or liquid form in a unit dose formulation. The pharmaceutical carrier must be compatible with tb 
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 £re compatible with the other ingredients in the 
composition. Formulations can be prepared by any suitable method, typically by uniformly mixii 
the active compotrad(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 excipientsysuch as binding agents, fillers, acceptable wetting agents, 
tabletting lubricants, and disint^grants can be used in tablets and capsules for oral administration 
Liquid preparations for ora^dministration can be in the form of solutions, emulsions, aqueous o 
oily suspensions, and swaps. Alternatively, the oral preparations can be in the form of dry powd 
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 colorants 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 ana filter sterilizing the solution before filling and sealing an appropriate vial or ampoule 
These are 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 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 wh 
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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 ait are readily credited with understanding the utility of such 

compositions in such settings. 
The selective 5HT-2C receptor agonists ofFommla (T) in the compositions 

prepared according to a variety of synthetic manipulations, all of which would be 

skilled in the art A representative general synthesis is set forth below in Sch 



5HT2C RECEPTOR MODULATOR COMPOSITIONS AND METHODS OF USE 

Field of the Invention 
The present invention relates to compounds which act as modulators of 5HT2c 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 II 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 a 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 (m2). Thus, the units of BMI are kg/m2 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/m2, and obesity as a BMI greater than 30 kg/m2 (see Table 1 below). 

TABLE 1: CLASSIFICATION OF WEIGHT BY 
BODY MASS INDEX (BMP 

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 H) 

>40 Extreme Obesity (Class ID) 

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 (particularly hypertension), diabetes (obesity aggravates the development of 
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 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 

5 than 30% in females. 
Obesity 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 

10 insufficiency and of cerebral vascular accidents would decrease by 35%. The incidence of coronary 
diseases is doubled in subjects less than 50 years of age who are 30% overweight The diabetes 
patient faces a 30% reduced lifespan. After age 45, people with diabetes are about three times more 
likely than people without diabetes to have significant heart disease and up to five times more likely 
to have a stroke. These findings emphasize the inter-relations between risks factors for diabetes and 

15 coronary heart disease and the potential value of an integrated approach to the prevention of these 
conditions based on the prevention of obesity (Perry, I. J., et al., BMJ310,560-564 (1995)). 

Diabetes 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 eventually the kidney 

20 fails. Diabetes is also a leading cause of damage to the retina at the back of the eye and increases risk 
of cataracts and glaucoma. Finally, diabetes is associated with nerve damage, especially in the legs 
and feet, which interferes with the ability to sense pain and contribute to serious infections. Taken 
together, diabetes complications 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 
25 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 

30 reports of cardiac 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: 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 

35 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 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 

5 of feeding behavior. 5-HT appears to work by inducing a feeling of fullness or satiety so eating 

stops earlier and fewer calories are consumed. It has been shown that a stimulatory action of 5-HT 

on the 5HT2c receptor plays an important role in the control of eating and in the anti-obesity effect 

of d-fenfluramine. As the 5-HT2c 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 

10 predominantly in the choroid plexus) and is expressed in low density or is absent in peripheral 

tissues, a selective 5-HT2c receptor agonist can be a more effective and safe anti-obesity agent. 

Also, 5-HT2C knockout mice are overweight with cognitive impairment and susceptibility to 

seizure. 

It is believed that 5HT2C may play a role in obsessive compulsive disorder, some forms of 

15 depression, and epilepsy. Accordingly, agonists can have anti-panic properties, and properties 

useful for the treatment of sexual dysfunction. 

In sum, the 5HT2c 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 5HT2C agonists which safely decrease 

food intake and body weight. The present invention is directed to these, as well as other, important 

20 ends. 

In one aspect, there is provided a composition comprising phentermine and a selective 

5HT-2C receptor agonist, wherein said selective 5HT-2C receptor agonist is (R)-8-chloro-l-

25 methyl-2,3,4,5-tetrahydro-l//-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 5HT2C disorder. 

30 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 

35 inducing satiety in a mammal. 
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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 5HT-2C receptor agonist. 

In a second embodiment, the disclosure features a composition according to the first 

embodiment where the selective 5HT-2C receptor agonist has Formula (I): 

R2 ,R2a 

(I) 

10 
or a pharmaceutically acceptable salt, solvate or hydrate thereof 

wherein: 

Ri is H or C].g alkyl; 

R2 is C|..g alkyl, -CHrG-C^ aikyl, -C(=OyO-C^ alkyi, -C(=0)~NH~C^ alkyl, 

OH, or CH2OH; 
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R2a is H; 

or R2 and R2a together form -CH2-CH2-; 

R3 and R4 are each independently H, halogen, perhaloalkyi, CN, OR5, SR5, NHR5, 

N(R5)2, OH, aryl, or heteroaryl, wherein said aryl can be optionally substituted with up to 

5 two substituents selected from Ci_8 alkyl, halogen, perhalo alkyl, and alkoxy, and said 

heteroaryl can be optionally substituted with up to two substituents selected from halogen 

and Cj.8 alkyl; 

or R3 and R4 together with the atoms to which they are attached can form a 5- or 

6-member heterocyclic ring having one O atom; 

10 each R5 is independently Cj.g alkyl, Ci_8 alkenyl, aryl, heteroaryl, arylalkyl, 

heteroarylalkyl or perhaloalkyi, or allyl; and 

R6 is H or Cj.g alkyl. 

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

embodiment wherein: 

15 R3 is halogen, perhaloalkyi, CN, SR5, NHRS, N(R5)2, aiyl, or heteroaryl, wherein 

said aryl can be optionally substituted with up to two substituents selected from Ci.g 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; and 

R4 is H, halogen, perhaloalkyi, CN, SR5, NHR5, N(R5)2, aryl, or heteroaryl, 

20 wherein said aryl can be optionally substituted with up to two substituents selected from 

Cj.g alkyl, halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally 

substituted with up to two substituents selected from halogen and Cj.g alkyl; 

wherein heteroaryl is pyrrolyl, pyrazoJyl, imidazolyl, triazolyl, tetrazolyl, pyridyl, 

pyrimidinyl, furanyl, pyranyl, thienyl, benzimidazolyl, quinolinyl, isoquinolinyl, oxazolyl, 

25 thiazolyl or thiadiazolyl. 

In a fourth embodiment, the disclosure features a composition according to the second or 

third embodiment wherein Rj is II. 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, 

30 or fourth embodiment wherein R2 is methyl, ethyl, n-propyl or isopropyl. In addition, the fifth 

embodiment features a composition according to the second, third, or fourth embodiment wherein 

R2 is methyl or ethyl. Further, the fifth embodiment features a composition according to the 

second, third, or fourth embodiment wherein R2 and R2a together form -CH2CH2-. 

In a sixth embodiment, the disclosure features a composition according to the second 

35 through fifth embodiment wherein R3 is chlorine. In addition, the sixth embodiment features a 

composition according to the second through fifth embodiment wherein R3 is bromine. Further, 

the sixth embodiment features a 
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composition according to the second through fifth embodiment wherein R3 is perhaloalkyi. Also, 

the sixth embodiment features a composition according to the second through fifth embodiment 

wherein Rs is CF3. Further, the sixth embodiment features a composition according to the second 

through fifth embodiment wherein R3 is selected from the group consisting of thienyl, furanyl, 

5 pyrrolyl, pyrazolyl and imidazolyl. 

In a seventh embodiment, the disclosure features a composition according to the second 

through sixth embodiment wherein R4 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 

10 second through sixth embodiment wherein R4 is phenyl optionally substituted with up to two 

substituents selected from Cj.8 alkyl, halogen, and alkoxy. 

In an. eighth embodiment, the disclosure features a composition according to the second 

embodiment wherein: 

R2 is methyl, ethyl, isopropyl, or CH2OH; or R2 and R2a taken together form 

15 -CH2CH2-; 

R3 is 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 Ci_8 alkyl; 

R4 is H, a 5-membered heteroaryl ring having up to two heteroatoms selected from 

0, N and S and up to two substituents selected from halogen and Ci.g alkyl, or phenyl 

20 optionally substituted with up to two substituents selected from Ci.g alkyl, halogen, and 

alkoxy; 

R<5 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: 

25 Ri is H; 

R2 is methyl; 

R3 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 Ci_8 alkyl, and said phenyl optionally has a single 

30 halogen substituted; and 

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

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

is H or Me; 

R2 is Me, Et, or OH; 

35 R2a is H; 

R3 is F, CI, Br, I, CF3, or 2-chlorophenyl; 
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R4 is H; and 

R$ is H. 

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

Rj is H; 

5 R2 is Cj.g alkyl; 

R2a is H; 

Rn is halogen; 

R4 is H; and 

R6 is H. 

10 In a ninth embodiment, the disclosure features a composition according to the first or second 

embodiment wherein said selective 5HT-2C receptor agonist is selected from the group consisting of: 

8-chloro-l-methyl-2,3,4,5-tetrahydro-l.£/-3-benzazepine; 

8-bromo-l-methyl-2,3,4,5-tetrahydro-li^-3-benzazepine; 

8-iodo-l-methyl-2,3,4,5-tetrahydro-l.f/-3-benzazepine; 

15 8-trifl.uoromethyl-l-methyl-2,3,4,5-tetrahydro-l/:/-3-benzazepine; 

8-trifluoromethyl-l-ethyl-2,3,4,5-tetrahydro-l//-3-benzazepine; 

8-chloro-l-ethyl-2,3,4,5-tetrahydro-lff-3-benzazepine; 

8-bromo-l-ethyl-2,3,4,5-tetrahydro-l//-3-benzazepme; 

8-iodo-l-ethyl-2,3,4,5-tetrahydro-l//-3-benzazepine; 

20 7,8-dichloro-l -methyl-2,3,4,5-tetrahydro-l//-3-benzazepine; 

7,8-dichloro~l-ethyl-2,3,4,5-tetrahydro-l.£f-3-benzazepine; 

8-chloro-7-fluoro-l-methyl-2,3,4,5-tetrahydro-l//-3-benzazepine; 

8-chloro-7-methoxy-l-methyl-2,3,4,5-tetrahydro-l//-3-benzazepine; and 

8-chloro-7-fluoro-l-ethyI-2,3,4,5-tetrahydro-l/f~3~benzazepine; 

25 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 5HT-2C receptor agonist is (R)-8-chloro-1 -methyl-2,3,4,5-tetrahydro- IH-3-

benzazepine or a pharmaceutically acceptable salt, solvate or hydrate thereof. 

In a tenth embodiment, the disclosure features a composition according to the first 

30 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-l-methyl-2,3,4,5-tetrahydro-l//-3-benzazepine 

and an amount of phentermine, wherein said (R)-8-chloro-l-methyl-2,3,4,5-tetrahydro-1/-/-3-

35 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-l-methyl-2,3,4,5-
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tetrahydro-l/f-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 a mammal 

comprising administering to said mammal a pharmaceutically effective amount of a combination 

5 comprising an amount of (R)-8-chloro-l-methyl-2,3,4,5-tetrahydro-li^-3-benzazepine and an 

amount of phentermine, wherein said (R)-8-diloro-l-methyl-2,3,4,5-tetrahydro-l.f/-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-l-methyl-2,3,4,5-tetrahydro-l.£/-3-

benzazepine alone and the amount of phentermine alone are therapeutically sub-effective in 

10 inducing satiety in said mammal. 

In a thirteenth embodiment, the disclosure features a method of controlling weight gain of a 

mammal comprising administering to said mammal a pharmaceutically effective amount of a 

combination comprising an amount of (R)-8-chloro-l-methyl-2,3,4,5-tetrahydro-li7-3-benzazepine 

and an amount of phentermine, wherein said (R)-8-chloro-l-methyI-2,3,4,5-tetrahydro-l#-3-

15 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-l-methyl-2,3,4,5-

tetrahydro- \H-2> -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 

20 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-l-

methyl-2,3,4,5-tetrahydro-li/-3-benzazepine and an amount of phentermine, wherein said (R)-8-

chloro-l-methyl-2,3,4,5-tetrahydro-l//-3-benzazepine and phentermine are provided in amounts to 

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

25 amount of (R)-8-chloro-l-methyl-2,3,4,5-tetrahydro-li7-3-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 

30 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. 

35 
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Brief Description of the Figures 
Figures 1A-1G illustrate the effects of seven different 5HT-2C receptor agonist 

compounds described in the invention on food intake in food-deprived rats. 
5 Figure 2 shows the supra additive (synergistic) effect of phentermine and the selective 

5HT-2C receptor agonist 8-Chloro-7-methoxy-l-methyl-2,3,4,5-tetrahydro-l#-3-benzazepine 
(Cmpd A) on feeding in rats. 

Figures 3 A and 3B show the supra additive (synergistic) effect of phentermine and the 
selective 5HT-2C receptor agonist (R)-8-chloro-l-methyl-2,3,4,5-tetrahydro-l.£f-3-benzazepine 

10 (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 5HT-2C receptor agonist (i?)-l-(5-Chloro-2-fluoro-phenyl)-2-methyl-piperazine (Cmpd 
C) on food intake in female (Figure 4A) and male (Figure 4B) rats. 

15 Detailed Description of the Invention 
The present invention relates to the combination of 5HT-2C receptor agonist compounds 

with other agents in order to decrease certain 5HT-2C receptor related behaviors such as feeding. 
While the 5HT-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 

20 combination with other active ingredients (i.e.9 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 5HT-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 5HT-2C receptor agonist in 

25 combination with an amount of one or more additional pharmaceutical agent as described herein, 
hi one embodiment, the amount of the selective 5HT-2C receptor agonist and the amount of the 
one or more additional pharmaceutical agents alone are therapeutically sub-effective in the 
prophylaxis and/or treatment of the condition but when combined these compounds act 
synergistically to prevent or treat the condition. 

30 Suitable pharmaceutical agents that can be used in combination with the selective 5HT-2C 
receptor agonists include, for example, anti-obesity agents such as apolipoprotein-B 
secretion/microsomal triglyceride transfer protein (apo-B/MTP) inhibitors, MCR-4 agonists, 
cholescystoldnin-A (CCIC-A) agonists, serotonin and norepinephrine reuptake inhibitors (for 

example, sibutramine), sympathomimetic agensts, p3 adrenergic receptor agonists, dopamine 
35 agonists (for example, bromocriptine), melanocyte-stimulating hormone receptor analogs, 

cannabinoid 1 receptor antagonists [for example, SR141716: N-(piperidin-l-yl)-5-(4-
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chlorophenyl)-l-(2)4-dichlorophenyl)-4-methyl-li7-pyrazole-3-carboxamide], melanin 
concentrating hormone antagonists, leptins (the OB protein), leptin analogues, leptin receptor 
agonists, galanin antagonists, lipase inhibitors (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 neurotrophic factors (such as Axokine™ available from Regeneron 

Pharmaceuticals, Inc., Tairytown, 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 agents are selected from the group consisting of 
phentermine, orlistat, sibutramine, 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 
agents is not limited to those listed above, but includes in principle any combination with any 
pharmaceutical agent or pharmaceutical composition useful for the treatment of overweight and 
obese individuals. 

Other suitable pharmaceutical 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 n diabetes, atherosclerosis, dyslipidemia, hyperinsulinemia, hypertension, 
insulin resistance, hyperglycemia, retinopathy, nephropathy and neuropathy. Treatment for one or 
more of the diseases cited herein include 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, a-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, 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 



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 

5 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 maimer. The 

10 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 combination of a selective 5HT-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 intalce observed with 

15 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 intalce and so fewer side effects can 
result firom 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 

20 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 incoiporates by reference, in their entirety, U.S. Provisional Application 
25 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 and U.S. Non-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 

30 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 5HT-2C receptor agonist. 

Phentermiae (l,l-Dimethyl-2-phenyl-ethylamine) includes phentermine derivatives or 
35 pharmaceutically acceptable salts thereof, such as, but not limited to, chlorphentermine (2-(4~ 
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Chloro-phenyl)-151 -dimethyl-ethylamine) and the like. In one embodiment, phentermine is in the 
HC1 salt form. 

As used herein, the term "agonist" is intended to mean moieties that activate the 
intracellular response when they bind to the receptor, or enhance GTP binding to membranes. In 
the context of the present invention, a pharmaceutical composition comprising a 5HT2c receptor 
agonist of the invention can be utilized for modulating the activity of the 5HT2c receptor, 
decreasing food intake, inducing satiation (i.e., the feeling of fullness), 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 
intracellular response initiated by the active form of the receptor, 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 agonist or partial agonist 

As used herein the term "selective 5HT-2C receptor agonist" means an agonist compound 
that is selective for 5HT-2C receptor compared to other receptors that decrease food intake. For 
example, a selective 5HT-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 5HT-lb 
receptor. Therefore, for example, a selective 5HT-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 5HT-2C receptor than for another receptor such as the 5HT-lb receptor. 
As understood 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 5HT-2C receptor agonist and 
then challenge the animals with a selective 5HT-2C antagonist, for example, SB 242084 (Sigma). 
If the food intalce 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 5HT-2C receptor agonist" does not include compounds such as 
dexfenfluramine which are 5HT-releasing agents or compounds such as fluoxetine which are 5HT 
uptake inhibitors. In addition, the term "selective 5HT-2C receptor agonist" does not include non­
selective 5HT agonists such as m-chlorophenylpiperazine (mCPP) or m-
trifluoromethylphenylpiperazine (TFMPP) which have significant effects at the 5HT-lb receptor. 
For example, TFMPP causes decreased food intake; however, the decrease in food intalce is not 
abolished when a selective 5HT-2C antagonist such as SB 242084 is added. 
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As disclosed herein, compositions of the invention can comprise phentermine and a 
selective 5HT-2C receptor agonist. The phentermine and selective 5HT-2C receptor agonist can 
be delivered as separate entities or the phentermine and selective 5HT-2C receptor agonist can be 
combined to fonn one entity. For example, phentermine and selective 5HT-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 composition comprising phentermine and a selective 5HT-
2C receptor agonist where the selective 5HT-2C receptor agonist has Formula (I): 

Re 
(I) 

or a pharmaceutical^ acceptable salt, solvate or hydrate thereof 
wherein: 

Rt is H or Ci„8 alkyl; 
R2 is Cj.8 alkyl, -CH2-0-C,_g alkyl, -C(=0)-0-C,.s alkyl, -C(=0)-NH-Cw alkyl, 

OH, or CH2OH; 
R2a is H; 
or R2 and R^ together form -CH2-CH2-; 
R3 and R4 are each independently H, halogen, perhaloalkyi, CN, OR5, SR5, NHR5, 

N(R5)2, OH, aiyl, or heteroaryl, wherein said aryl can be optionally substituted with up to 
two substituents selected from Cw alkyl, halogen, perhalo alkyl, and alkoxy, and said 
heteroaryl can be optionally substituted with up to two substituents selected from halogen 
and Cj.8 alkyl; 

or R3 and R4 together with the atoms to which they are attached can form a 5- or 
6-member heterocyclic ring having one O atom; 

each R5 is independently CM alkyl, Ci.8 alkenyl, aryl, heteroaryl. aiylalkyl, 
heteroarylalkyl or perhaloalkyi, or allyl; and 

Rd is H or Q_B alkyl 
Some embodiments of the present invention pertain to a composition comprising 

phentermine and a selective 5HT-2C receptor agonist where the selective 5HT-2C receptor agonist 
has Formula (I): 
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Re 

or a pharmaceutically acceptable salt, solvate or hydrate thereof 
wherein: 

Ri is H or C]_8 alkyl; 
R2 is Cj„g alkyl, -CHrO~C,.8 alkyl, -C(=0>0-C,_8 alkyl, -C(=0)-NH-C1_s 

alkyl, OH, or CH2OH; 
R2a is H; 

or R2 and R2a together form -CH2-CH2-; 
R3 is halogen, perhaloalkyi, CN, SR5, NHR5, N(R5)2, aryl, or heteroaryl, 

wherein said aryl can be optionally substituted with up to two substituents selected 
firom Cj.8 alkyl, halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be 
optionally substituted with up to two substituents selected from halogen and Ci_g 

alkyl; 
R4 is H, halogen, perhaloalkyi, CN, SR5; NHR5, N(R5)2, axyl, or 

heteroaryl, wherein said aryl can be optionally substituted with up to two 
substituents selected from Ci.g alkyl, halogen, perhalo alkyl, and alkoxy, and said 
heteroaryl can be optionally substituted with up to two substituents selected from 
halogen and Ci_8 alkyl; 

each R5 is independently Cw alkyl, C{.8 allcenyl, aryl, heteroaryl, arylalkyl, 
heteroarylalkyl or perhaloalkyi, or allyl; and 

Rs is H or Ci.g alkyl; 
wherein heteroaryl is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, 

pyridyl, pyrimidinyl, furanyl, pyranyl, thienyl, benzimidazolyl, quinolinyl, 
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 R3 nor R4 can be H; 
(ii) if Ri and R2 are methyl, and R4 is H, then R3 cannot be NHRS or 

N(R5)2; and 
(iii) if Rj and R2 are methyl, and R4 is H, then R3 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 5HT-2C receptor agonist where the selective 5HT-2C receptor agonist 

has Formula (I): 

00 

wherein: 
Ri is: -H or Ci.8alkyl; 
R2 is: Ci-galkyl, ~CH2-0-C^allcyl3 -C(=0)-0-C1.8aIbyl, -C(=0)-NH- C^alkyl, -OH, or 
-CH2OH; 
R2a is: ~H; 
or R2 and R^ together form -CH2-CH2-; 
R3 is: halogen; perhaloalkyi; or a 5-membered heteroaryl ring having up to two 
heteroatoms selected firom O, N and S; 
R4 is -H, halogen, perhaloalkyi, -CN, -OR5, -SR5, -NHRs, ~N(Rs)2, -OH, aryl, or heteroaryl, 
wherein said aryl can be optionally substituted with up to two substituents selected from 
Ci-salkyl, halogen, perhaloalkyi, and alkoxy, and said heteroaryl can be optionally 
substituted with up to two substituents selected from halogen and Chalky!; 
or: 
R3 and R4 together with the atoms to which they are attached form a 5- or 6-member 
heterocyclic ring having one O atom; 
each R5 is independently C,.8alkyl5 C^alkenyl, aiyl, heteroaryl, arylalkyl, heteroarylalkyl 
or perhaloalkyi, or allyl; and 
R$ is -H or Ci.8alkyl; 
or a pharmaceutically acceptable salt, solvate or hydrate thereof; 
provided that: 
if R^ is other than -H, then R4 cannot be -H; and 
if Ri and R2 are methyl, and R4 is -H, then R3 cannot be imidazole, substituted imidazole, 
or an imidazole derivative; 
and wherein: 
aryl denotes a monocyclic or polycyclic aromatic group having firom 3 to 14 carbon atoms; 
heteroaryl denotes a monocyclic or polycyclic aromatic group having from 3 to 14 carbon 
atoms, and from 1 to 4 ring heteroatoms selected from O, N, and S; 
alkoxy denotes -O-alkyl; 
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Ci^allcyl denotes a straight chain, branched, or cyclic hydrocarbon group having from 1 to 
8 carbon atoms; 
C].8alkenyl denotes a straight chain, branched, or cyclic hydrocarbon group having from 1 
to 8 carbon atoms and at least one double bond; 

5 alkyl, other than Q.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. 

It is appreciated that compounds of Formula (I) can have one or more chiral centers, and 
10 exist as enantiomers or diastereomers. The invention is to be understood to extend to all such 

enantiomers, diastereomers and mixtures thereof, including racemates. Formula (I) and the 
formulae hereinafter 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 
15 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 in ihe 
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. Rb R2, R2a, R2, Rj, R5, R^, etc.) contained within the generic 

20 chemical formulae described herein [e.g. Formula (T) 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 (ie., 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 

25 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 

30 can be monovalent or divalent. When the substituent or group is divalent, then it is understood 
that this group is further substituted with another substituent or group. When a chemical group 
herein is "substituted" it may have up to the Ml 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 can be substituted by 1,2,3,4, or 5 substituents, a naphthyl group can 

35 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 substitution 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 "alleyl" 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, tert-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, 
including for example but not limited 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, CI, Br and I. 

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 "alkylaryl" or "alkaryl" is intended to denote an 
aryl group that bears an alleyl substituent, for example a 4-methyiphenyl 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 
include 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. Examples 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, fiiran, pyran, thiophene, benzimidazole, quinoline, 
isoquinoline, oxazole, thiazole, and thiadiazole. 

As used herein the term heteroarylalkyl means an alkyl group that bears a heteroaryl 
substituent, for example a group having the structure -CH2-pyrrole- 2-yl, 



The term "substituted thiazole" means 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 firom imidazole that bears at 

least one substituent group. The tenn "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 include 
halogen, lower alkyl (including but not limited to methyl, ethyl, isopropyl, cyclopropyl, tert-butyl, 
and methylcyclopropyl), alkoxy mono-, di- or trihaloalkoxy (e.g., -0-CX3 where X is halogen), -
(CH2)yNH2, -(CH2)yNBBoc, 
-N(R4aXR4b)» 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 "Ci.8 alkyl" is specifically intended to individually disclose methyl, ethyl, C3 alleyl, C4 alkyl, 
C5 alleyl, C6 alkyl, C7 alkyl and Cs alleyl. 

Additionally, compounds of the present invention encompass all pharmaceutically 
acceptable salts, solvates, and particularly hydrates, thereof; including but not limited to, 
phentermine, phentermine derivatives (e.g., chlorphentermine), selective 5HT-2C receptor agonists 
(e.g., compounds of Formula (I)), and the like. 

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

Formula (I): wherein: 
R3 is halogen, perhaloalkyi, CN, SR5, NHR5, N(R5)2, aryl, or heteroaryl, wherein 

said aryl can be optionally substituted with up to two substituents selected from Cj.8 alkyl, 
halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally substituted with 
up to two substituents selected firom halogen and Ct„8 alkyl; and 

R4 is H, halogen, perhaloalkyi, CN, SR5, NHR5, N(R5)2, aryl or heteroaryl, 
wherein said aryl can be optionally substituted with up to two substituents selected firom 
C[.8 alleyl, halogen, perhalo alleyl, and alkoxy, and said heteroaryl can be optionally 
substituted with up to two substituents selected firom halogen and Ci.8 alleyl; 

wherein heteroaryl is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyridyl, 
pyrimidinyl, fiiranyl, pyranyl, thienyl, benzimidazolyl, quinolinyl, isoquinolinyl, oxazolyl, 

thiazolyl or thiadiazolyl. 
In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 

Formula (I) wherein R: is H. 
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In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein Rt is methyl. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein R2 is methyl, ethyl, n-propyl or isopropyl. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein R2 is methyl or ethyl. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein R2 and R2a together form -CH2CH2-. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein R3 is chlorine. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (1) wherein R3 is bromine. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein R3 is perhaloalkyi. In some embodiments, R3 is CF3. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein R3 is selected from the group consisting of thienyl, furanyl, pyrrolyl, pyrazolyl 
and imidazolyl. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein R4 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 or 
wherein R4 is phenyl optionally substituted with up to two substituents selected from Ci„8 alkyl, 
halogen, and alkoxy. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R2 is methyl, ethyl, isopropyl, or CH2OH; or R2 and R2a taken together form 

~CH2CH2~. 
In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 

Formula (T) wherein: R3 is 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 alley! 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R4 is 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|.g alleyl, or phenyl 
optionally substituted with up to two substituents selected from alkyl, halogen, and alkoxy. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: RcisHor methyl. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: Rj is H. 
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In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R2 is methyL 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R3IS chlorine, bromine, or thienyl 

5 In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (3Q wherein: R4 is pyrazolyl-3-yl or phenyl wherein said pyrazolyl-3-yl optionally has up 
to two substituents selected from halogen and Ci.8 alkyl, and said phenyl optionally has a single 
halogen substituted. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
10 Formula (I) wherein: Re is H. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: Ri is H or Me. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R2 is Me, Et, or OH. 

15 In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R2aisH. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R3 is F, CI, Br, I, CF3, or 2-chlorophenyl 

In some embodiments of Ihe present invention, the selective 5HT-2C receptor agonist is of 
20 Formula (I) wherein: R4 is H. 

In some embodiments of ihe present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: Rg is H. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R; is H. 

25 In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R2 is Ci.g alkyl. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R2B is H. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
30 Formula (I) wherein: R3 is halogen. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R* is H. 

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of 
Formula (I) wherein: R6 is H. 

35 The invention provides a composition comprising phentermine and a selective 5HT-2C 
receptor agonist as described herein wherein said selective 5HT-2C receptor agonist is selected 
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from the group consisting of: 
8-chloro-l-methyl-2,3,4,54etrahydro-l.£r-3-benzazepme; 
8-bromo-l-mefhyl-23>4,5-tetrahydro~l#~3-benzazepine; 
8-iodo-l-methyl-253,4,5-tetrahydro-li?-3-benzazepine; 

5 8-trifluoromethyl-l-methyl-23354:5-tetrahydro-liJ-3-benzazepine; 
8-trifIuoromethyI-I-ethyI-2,3,4,5-tetrahydro-l£r-3-benzazepme; 
8-chloro-l-ethyl-2,3»4,5-tetrahydro-lH-3-benzazepine; 
8-bromo-l-eGiyl-2,3,4,5-tetrab.ydro-liJ-3-benza2;epine; 
8-iodo-l-ethy]-2,3,4,5-tetraliydro-li?"-3-benzazepme; 

10 7,8-dichloro-l-methyl-2,3,4,5-tetrah.ydro-lH'-3-benzazepine; 
7,8-dichloro-l-ethyl-2,3,4,5~tetrahydro4#-3-benzazepine; 
8-chloro-7-fluoro-l-methyl-2,3,4,54efrahydro-l.£f-3-benzazepine; 
8-chloro-7-methoxy-l-methyl-2,3,455-tetrahydro-li?-3-benzazepine; and 
8-chloro-7-fiuoro-l-ethyl-2,3J4,5-tetrahydro-lH'-3-benzazepiiie; 

15 or a pharmaceutically acceptable salt, solvate or hydrate thereof. 
The compounds of the invention may contain one or more asymmetric carbon atoms, so 

that the compounds can exist in different stereoisomer^ 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 

20 Formula (I) are i? enantiomers. In some embodiments, compounds of Formula (I) are S 
enantiomers. In some embodiments, compounds of Formula (I) axe varying mixtures of 
enantiomers. 

In one embodiment, the invention provides a composition comprising phentermine and a 
selective 5HT-2C receptor agonist wherein said selective 5HT-2C receptor agonist is (R)-8-chloro-

25 l-methyI-2J3,4,S-tetrahydro-liy-3-benzazepine or a pharmaceutically acceptable salt, solvate or 
hydrate thereof. 

The compounds and compositions according to the invention may optionally exist as 
pharmaceutically acceptable salts including pharmaceutically acceptable acid addition salts 
prepared from pharmaceutically acceptable non-toxic acids including inorganic and organic acids. 

30 Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethenesulfonic, 
dichloroacetic, formic, fomaric, 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 phaimaceuticaliy acceptable salts listed in Journal of Pharmaceutical Science, 66,2 (1977) and 

35 incorporated herein by reference. 
Ihe 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 Ihe 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., Easton, PA, 1980). 

The invention also provides compositions of Ihe invention, as described above, further 

comprising a pharmaceutically acceptable carrier. For example, the invention provides a 

composition comprising phentermine and (R)-8-chloro-l-methyl-2,3,4,5-tetrahydro-liJ-3-

benzazepine, or a pharmaceutically acceptable salt, solvate or hydrate thereof, and a 

pharmaceutically acceptable carrier. Thus, the invention provides pharmaceutical compositions 

containing phentermine and a selective 5HT-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-HT2c 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 

disclosed herein. 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, parenteral, rectal, topical administration 

or by a transdermal patch. Transdermal patches 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 a 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 sails 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, 
0.01 to 0.1,0.1 to 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 fee 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. 
Liquid preparations for oral administration can be in the form of solutions, emulsions, aqueous 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 colorants 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 appropriate 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 other non-human mammals as well. Indeed, recent advances in the area of animal health­
care mandate that consideration be given for the use of compositions of the invention for the 
treatment of obesity in domestic animals (e.gcats 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 5HT-2C receptor agonists of Formula (I) 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 

composition comprising phentermine and a selective 5HT-2C receptor agonist 

10 

15 

20 

2. The composition according to claim 1, wherein said selective 5HT-2f/receptor 

agonist has Formula (I): 
R2 ,R2a 

*-3-

N—RT 

or a pharmaceutically acceptable salt, solvate oryftydrate thereof 
wherein: 

Ri is H or CM alkyl; 
R2 is C,-E alkyl, -CH^O-C,^ al^l, -C(=0>0-C^ alkyl, -C(K))-NH-C^ 

alkyl, OH, or CH2OH; 

RCIB is H; 
or R2 and R^ togetherform -CH2-CH2-; 
R3 and R4 are each independently H, halogen, perhaloalkyi, CN, OR5, 

SR5, NHRS, N(R5)2, OHyaryl, or heteroaryl, wherein said aryl can be optionally 
substituted with up to^wo substituents selected firom C^ alkyl, halogen, perhalo 
alkyl, and alkoxy, and said heteroaryl can be optionally substituted with up to two 

substituents selected from halogen and C5_B alkyl; 
or RVand Ra together with, the atoms to which they are attached can form 

a 5- or 6-paember heterocyclic ring having one 0 atom; 
'each Rs is independently C5.8 alleyl Ci.8 alkenyl, aryl, heteroaryl, 

ary|aueyl5 heteroarylalkyl or perhaloalkyi, or aliyl; and 

R^ is H or Cj.8 

The composition according to claim 2 wherein: 
R3 is halogen, perhaloalkyi, CN, SR5, NHR5, N(R5)2, aryl, or heteroaryl, 

wherein said aryl can be optionally substituted with up to two substituents selected 
from C^g alkyl, halogen, perhalo alkyi, and alkoxy, and said heteroaryl can be 
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optionally substituted with up to two substituents selected from halogen and 

alkyl; and 
R4 is H, halogen, perhaloalkyi, CN, SRj, NHRs, N(R5)25 aryl, ra 

heteroaryl, wherein said aiyl can be optionally substituted with up to/two 
substituents selected from CM alkyl, halogen, peihalo alkyl, and ai&oxy, and said 

heteroaryl can be optionally substituted with up to two substituents selected from 
halogen and Cj.8 alkyl; 

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

4. Tne composition according to claim 2 or 2 R; is H. 

5. The composition according to claim 2 or aRi is methyL 

6. The composition according to any jifae of claims 2 to 5 wherein R2 is methyl, ethyl, 
n-propyl or isopropyl. 

7. The composition accordingto any one of claims 2 to 5 wherein Rj is methyl or 
ethyl. 

E. The composition according to any one of claims 2 to 5 wherein R2 and R^ 

together form y6H2CRz--

9. The composition according to any one of claims 2 to 8 wherein R3 is chlorine. 

/ 
10. The/Composition according to any one of claims 2 to 8 wherein R3 is bromine. 

11. / The composition according to any one of claims 2 to 8 wherein R3 is perhaloalkyi. 

1Hie composition according to any one of claims 2 to 8 wherein R3 is CFS. 

[3. The composition according to any one of claims 2 to 8 wherein R5 is selected from 
the group consisting of thienyl. furanyl, pyirolyl, pyrazolyl and imidazolyl. 
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The composition according to any one of claims 2 to 13 wherein R4 is selected 
from the group consisting of thienyl, furanyl, pyirolyl, pyrazolyl and imidazolyl 
optionally substituted with one or two substituents selected from halogen or 

The composition according to any one of claims 2 to 13 wherein R4 is phenyl 
optionally substituted with up to two substituents selected from alkyl, 
halogen, and alkoxy. 

The composition according to claim 2 wherein:/ 
R2 is methyl, ethyl, isopropyl, or or R2 aM taken/together 

form --CH2CH2-; 
R3 is halogen, or a 5-membered! heteroaiyl ring having up to two 

heteroatoms selected from 0, N ans^S, and up to two substituents selected from 
halogen and Cj_B alkyl; 

R4 is H, a 5-membere^ heteroaryl ring having up to two heteroatoms 
selected from 0, N and S and up to two substituents selected from halogen and C;_ 
g alkyl, or phenyl optionally substituted with up to two substituents selected from 
Ci_8 alkyl, halogen, zpld alkoxy; 

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

The composition according to claim 2 wherein; 

B-i is H; 
R2 is methyl; 
R3is 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}^ alkyl, and said phenyl 
optionally has a single halogen substitutent; and 

R* is H; or a phaimaceuticaliy acceptable salt, solvate or hydrate thereof. 

The composition according to claim 2 wherein: 

Rj is H or Me; 



R2 is Me, Et, or OH; 
R^isH; 
R3 is F, CI, Br, I, CFS; or 2-chioropbsnyl; 

R4 is H; and 

R^is H. 

10 

The composition according to claim 2 wherein: 
R: is H; 
R2 is Ci.8 alkyi; 
RiaisH; 
R3 is halogen; 

R4 is H; and 
R*isH. 

15 20. The composition according to claim/ or 2 wherein said selective 5HT-2C 
receptor agonist is selected from me group consisting of: 

8-chloro-l-mefhyl-2J3/,5-'tetrahydro-liif-3-beiiza2^>ine; 
8-bromCh-l-metiiyl-Z3,4,5-tetrahydro-liif'-3-benzazepine; 
8-iodo-l-xnethyUz3,4^-tetrahydro-lS"-3-beiJzazepine; 

20 8-trifluoromemyl-l -methyl-2,3,4.5-tetrahydro-li?-3-benzazepine; 
8-trifluororE{rfhyl-1 -ethyl-2,2,4,5 -tetrahydro- 1 £T- 3 -benzazepine; 
8-chloryl-ethyl-2,3.4,5-tetmhydro-lJif-3--benzazepine; 
8-brcmo-l-ethyl-2,3,4,5-tetrahydro~li?-3-ben2azepme; 
8-kra.o-l -ethyl-23,4,5-tetrahydro-lif-3~bsnzazepine; 

,8-dichloro-l -methyl-2,3,4,5-tetrahydro4iJ-3-benzazepine; 
7,8-dichloro-l-e&yl-23,4,5-tetrahydroli2T-3-benzazepine; 
8-chloro-7-fi.uoro-l-methyl-2r3J4.5-tetrahydro-li?-3-benzazepine; 
8~cMoro-7-meth.oxy-l-metiiyl-2,3,4T5-tetrahydro-liir-3-ben2azepine: 
8-chloro-7-fluoro-l-ethyl-23,4:.5-tetrahydro-li?-3-ben2az®5ine; 
or a phaimaceuticaliy acceptable salt solvate or hydrate thereof. 

21. The composition according to clsim 1 or 2 wherein said selective 5HT-2C 

receptor agonist is (R)-8-chloro-l-mefcyl-2.3,4,5-tetrahydr&-liif-3-benzazepine or 
a pharmaceutically acceptable salt, solvate or hydrate thereof 
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The composition according to any one of claims 1 to 21 further comprising a 

earner. 

A method of decreasing food intake of a mammal comprising; 
said mammal a therapeutically effective amount of a combination comprising an 

amount of (R)-8-chloro-l -methyl-2,3,4 ?5-tetrahydrolJ^-3-benzazepine and an 
amount of phentermine, wherein said (R)-8-chloro-l -memyl-23,4,5-tetrahydro 
lfT-3-benzazepme and phentermine are provided in amounts to give a synergistic 
effect in decreasing food intake in said mammal. 

A method in accordance with claim 23, whersm the amount of (R)-8-chloro-l-
methyl-2,3,4,5-tetrahydro4i7~3-benzazepu2fe alone and the amount of phentermine 
alone are therapeutically sub-effective ii/decreasing food intake in: 

A method of inducing satiety in a Ekmmal comprising administering to said 
mammal a therapeutically effective amount of a combination comprising an 
amount of (R)-8-chloro-l-memyl-2,3,4,5-tetrahydro-lj?-3-benzazepine and an 
amount of phentermine, vperein said (R)-8-chloro-1 -methyl-2,3,4,5-tetrahydro-
liif-3-benzazepine andphenteimine are provided in amounts to give a synergistic 
effect in inducing safety in said -mammal. 

A method in accordance with claim 25, wherein the amount of (R)-8-chloro-I-
methyl-23,4p~retrahydro-li7-3-beiizazepi[ie alone and the amount of phentermine 
alone are therapeutically sub-effective in inducing satiety in said mammal. 

A method of controlling weight gain of a mammal comprising administering to 
dd mammal a therapeutically effective amount of a combination comprising an 

amount of (R)-8-chloro-l-methyl-2,3?4,5-tetrahydro-li7-3-benzazepine and an 

amount of phentermine, wherein said (R)-8-chloro-lHmethyl-23,4,5-tetrahydro-
l£T~3~benzazepine and phentermine are provided in amounts to give a synergistic 

. in controlling weight gain in, 

A method in accordance with claim 27, wherein the amount of (R)-8-cbksro-l-
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meth.yl-2,3 }4,5-tetrahydro-liy-3-benzazepine alone and the amount of phentermine 
alone are therapeutically sub-effective in controlling weight gain in said mz 

29. A method of prophylaxis or treatment of obesity comprising administering to a 
patient in need of such prophylaxis or treatment a therapeutically effective amount 
of a combination comprising an amount of (R)-8-chloro-l -mefc^l-23,4.5-
tetrahydro-lfT-3-bsnzazepine and an amount of phentemimfsfwherein said (R)-8-
chloro-1 -methyl-2,3,4?5-tetrahydro- li?-3-benzazepine an.fi •Dnentmnme are 
provided in amounts to give a synergistic effect in decreasing food intalce in said 

15 

30. A method in accordance with claim 29, wherein the amount of (R)-8-chloro-l -
methyl-2,3 5475-tetrahydro-li?-3-ben2azepMe alone and the amount of phentenmne 
alone are therapeutically sub-effective ipfdecreasing food intake in said mammal. 

31. A composition according to anyone of claims 1 to 21 for use in a method of 
treatment of the human or anin^l body by therapy. 

20 32. A composition according any one of claims 1 to 21 for use in a method of 
treatment of a 5HT2C fGisorder of the human or animal body by therapy. 

33. A composition^ordiiig to anyone of claims 1 to 21 for use in a method of 
prophylaxis of treatment of obesity of a mammal. 

34. A composition according to any one of claims I to 21 for use in a method of 
decrying food intake of a: 

30 

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

inducing satiety in a mammal 

A composition according to any one of claims 1 to 21 for use in a method of 
gain of a: 



37. Use of a composition according to any one of claims 1 to 21 for the marm-fa 



What is claimed is: 

1. A composition comprising phentermine and a selective 5HT-2C receptor agonist, 
wherein said selective 5HT-2C receptor agonist is (R)-8-chloro-l-methyl-2,3,4,5-
tetrahydro-l//-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 
5HT-2C agonist are delivered as separate entities. 

4. The composition according to claim 1 or 2, wherein the phentermine and the selective 
5HT-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 5HT2C disorder. 

7. A composition for use according to claim. 6, wherein the treatment of a 5HT2C disorder 
is 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 
human. 

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