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5BT:c RECEPTOR MODULATOR COMPOSITIONS AND METHODS OF USE

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

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

Background ef the Invention

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

Obesity 1s now a major healthcare issue in the Western World and increasingly  some
third world countries. The increase in numbers of obese people is due largely to the increasing
preference for ligh fat content foods but also the decrease in activity in most people’s tives. In the
last }0 vears there has been a 30% increase in the incidence of cbesity In the USA such that
currenily about 30% of the population of the USA is now considersd obese,

Whether someone is classified as overweight or obese is generally determined or the basis
of their body mass index (BMI) which is caleviated by dividing body weight fkg) by height
squared (m®). Thus, the units of BMI are kg/m® and it is possible to calculate the BMI range
associated with minirrm meortality n each decade of life. Overweight is defined as a BMI inthe

range 25-30 kg/m®, and obesity as 2 BMI greater than 30 kg/m® (see Table 1 below),

TABLE 1: CLASSIFICATION OF WEIGHT BY

BODY MASS INDEX (BMY)
BMI CLASSIFICATION
<185 Underweight
18.5.24.9 ¢ Norimal
25.0-29.9 Overweight
30.0.349 Obesity (Class I)
35.0-39.9 Obesity (Class IT)
=40 Exireme Obesity (Class IIT)

As the BMI increases there 18 an increased risk of death from a vaniety of cavses that are
independent of other sk factors. The most common diseasss associated with obesity are
cardiovascular disease (particularly hypertension), diabetes (obesity aggravaies the development of
digbeies), gall bladder disease (particularly cancer) and diseases of reproduction. Research has

shown that even a modest reduction in body weight can correspond to & significant reduction in the
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tisk of developing coronary heart-disease:

There are problems however with the BMI defindtion in that it doas not take into account
the proportion of body mass that is muscle in relation to fat (adipose tissne). To acconnt for this,
obesity can also be defined on the basis of body fat content: greater than 25% in males and greater
than 30% in females.

Obesity considerably increases the risk of developing cardiovascular diseases ag well,
Coronary insufficiency, atheromatous disease, and cardiac insufficiency are at the forefront of the
cardiovascular coraplications induced by cbesity. If is estimated that if the entire population had an
ideal weight, the risk of coronary msufficiency would decrease by 25% and the tisk of cardiac
msufficiency and of cerebral vascular accidents would decrease by 35%. The incidence of coronary
diseases is doubled m subjects Jess thar 50 vears of age who are 30% overweight. The diabeies
patient faces a 30% reduced lifegpan. Affer age 45, people with diabetes ars 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-refations between risks factors for diabetes and
coronary heart disease and the potential value of an integrated approach to the prevention of these
conditions based on the prevention of obesity (Perry, I 1, et al., BMJ 310, 560-564 (1995)).

Diabetes has aiso been implicated m the development of kidney disease, eye diseases and
nervous system problems, Kidney disease, also calted nephropathy, occurs when the kidney's “filter
mechanism” is damaged and protein leaks into urine in excessive amounts and eventually the kidrey
fails. Diabetes is also a leading cause of damage to the retina at the back of the eye and increases risk
of cataracis and glancoma. Fimally, diabetes is associated with nerve damage, especialty in the legs
and feet, which interferes with the ability to sense pain and contributes o serious infections. Taken
fogether, diabetes complications are one of the nation's leading causes of death.

The fivst line of reatment is 1o offer diet and life style advice fo patients such as reducing
the fat content of their diet and increasing their physical activity. However, many patients find thig
difficult and need additiopal help from drug therapy to maintain results from these efforts.

Most currently marketed products have been unsuccessfnl as treatments for obesity
because of 2 lack of efficacy or unacceptable side-effect profiles. The most successful drug so far
was the indirecily acting 5-hydroxytryptamsine (5-HT) agonist d-fenfluramine (Redux ™) but
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 Burope: Orlistat
(Xenical™), a drug that prevents absorption of fat by the inhibition of pancreatic lipase, and

Sibutramine (Reductil™), a 5-HT/noradrenaline re-uptake inhibitor. However, side effects

associated with these products may limit their long-term wtility. Treatment with Xemical™ is
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reported to induce gastroinfestinal distress in some patients, while Sibuframine has been associated
with raised blood pressure in some patients,

Serotonin (5-HT) neurofransmissicn plays an important role in numerous physiological
processes both in physical and in psychiatric disorders. 5-HT has been implicated in the regulation
of feeding behavior. 5-HT appears fo 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 3-HT
on the SHT,¢ receptor plays an important role in the control of eating and in the anti-obesity effect
of d-fenfluramine. As the 5-HTye receptor is expressed in high density in the brain (notably in the
limbic structures, extrapyramidal pathways, thalamus and hypothalamus 1.e. PVN and DMH, and
predominantly i the choroid plexus) and is expressed in low density or is absent in peripheral
tissues, a selective 5-HT, receptor agonist can be a more effective and safe anti-obesity agent,
Also, 5-HTy knockout mice are overweight with cognitive impairment and susceptibility fo
seizure.

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

In sum, the SHT;¢ receptor is a recepior target for the treatment of obesity and psychiatric
disorders, and it can be seen that there is a need for selective SHT, agonists which safely decrease
food intake and body weight. The present invention is directed io these, as well as other, important

ends,

Summary

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

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 2 medicament
for the treatment of a SHT2C disorder.

In one aspect, there is provided a composition as defined above for use as 2 medicament
for the prophylaxis or treatment of obesity of a mammal.

In one aspect, there 1s 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 2s defined above for use in a method of

inducing satiety in a mammal.



In one aspect, there is provided a composition as defined above for use in a method of
controlling weight gain of a mammal.

In one aspect, there is provided a unit dosage form of a composition as defined above.

In a first embodiment, the disclosure features a composition comprising phentermine and a

5 selective SHT-2C receptor agonist.

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

embodiment where the selective SHT-2C receptor agonist has Formula (I):
Ry, Rea
Rs
N—R

Ry
Rg

@
or a pharmaceutically acceptable salt, solvate or hydrate thereof
10 wherein:
Ry 15 H or Cy 5 alkyi;
R, is Cyg alkyl, -CH,-0-C, 5 alkyl, ~C(=0)-0-C, ¢ alkyl, -C(=0)-NH-C, 5 atkyl,
OH, or CH,0OH;

3z
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Ra is H;

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

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

or Rz and R, together with the atoms to which they are attached can form a 3- or
6-member heterocyelic ring having one O atowm;

each R is independently C,.; alkyl, C,.5 alkenyl, aryl, heteroaryl, aryialkyl,
heteroarylalky] or perhaloalkyl, or aliyl; and

Reis H or Cpg alkyl,

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

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

R, is H, halogen, perhaloalkyl, CN, SRs, NHR;, N(Rs), aryl, or heteroaryl,
wherein said aryl can be optionally substitated with up 1o two substituents selecied from
Cy.g alkyl, halogen, perhalo alkyl, and alkoxy, and said heieroaryl can be optionally
substituted with up to two substituents selected from halogen and C; 4 alkyl;

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

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

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

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

the sixth embodiment features a
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composition according to the second through fifth embodiment wherein R; is perhaloalkyl. Also,
the sixth embodiment features 2 composition according to the second through fifth embodiment
wherein R; is CF;. Further, the sixth embodiment features a composition according io the second
through fifth embodiment wherein R, is selected from the group consisting of thienvl, furanyi,
pyrrolyl, pyrazolyl and imidazolyl.

In 2 seventh embodiment, the disclosure features a composition according to the second
through sixth embodiment wherein Ry is selected from the group consisting of thienyl, furanyl,
pyrrolyl, pyrazolyl and imidazolyl optionally substituted with one or two substituents selected from
halogen or methyl. In addition, the seventh embodiment features a composition according o the
second through sixth embodiment wherein R, is phenyl optionally substituted with up to two
substituents selected from C, .5 alkyl, halogen, and alkoxy.

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

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

Rsis halogen, or a 5-membered heteroaryl ring having up to two heteroatoms
selected from O, N and S, and up to two sﬁbstituents selected from halogen and C 4 alkyl;

Ryis H, a 5-membered heteroaryl ring having up to two hetercatoms selected from
O, N and 8 and up to two substituents selected from halogen and C,; alkyl, or phenyl
optionally substituted with up to two substituents selected from C,_g alkyl, halogen, and
atkoxy;

R; is H or methyl; or a pharmaceutically acceptabie salt, solvate or hydrate
thereof,

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

Riis H;

R; is methyi;

R;is chiorine, bromine, or thienyl,

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

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

Further, the eighth embodiment features a compesition of the second embodiment wherein;

R; 15 H or Me;

R, 15 Me, Et, or OH;

Ro, 18 H;

R;is F, Cl, Br, I, CF;, or 2-chlorophenyi;

th



Rsis H; and
Rgis H.
In addition, the eighth embodiment features a composition of the second embodiment wherein:
R, s H;
R; 18 Cy¢ alkyl;
Rog1s H;
R is halogen;
R:is H; and
R 15 H.
In a ninth embodiment, the disclosure feateres a composition according to the first or second
embodiment wherein said selective SHT-2C receptor agonist is selected from the group consisting of:
g-chioro-1-methyi-2,3,4,5-tetrahydro-1 -3 -benzazepine;
8-bromao-1-methyl-2,3.4,5-etrabydro-1 H-3-benzazepine;
8-iodo-1-methyl-2,3,4,5-tetrahydro-1 F-3-benzazepine;
8-triflnoromethyl-1-methyl-2.3,4,5-tetrahydro-1 H-3-benzazepine;
8-triffuoromethyi-1-ethyl-2,3,4,5-tetrahydro-1 F-3-benzazepine;
8<chloro-1-ethyl-2,3,4,5-tetrabydro-1 H-3-benzazepine,
§-bromo-1-ethyl-2,3,4,5-tetraliydro-1 H-3-benzazepine;
8~lodo-1-ethyl-2,3,4,5-tetrahydro-1 4-3-benzazepine;
7,8-dichloro-1-methyl-2,3,4,5tetrahydro-1 H-3-benzazepine;
7,8-dichloro-1-ethyl-2,3,4,5-teirahydro-1 H-3-benzazepine;
8-chloro-7-fluore-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine;
§-chloro-7-methoxy-1-methyl-2.3,4,5-tetrahydro-1 H-3-benzazepine; and
8-chloro-7-fluoro-1-ethyl-2,3 4, 5-tetrahydro-1 H-3-benzazepine;
or a pharmaceutically acceptable salt, soivate or hydrate thereof.
In addition, the ninth embodiment features a composition according to the first or second embodiment
wherein said selective SHT-2C receptor agorist is (R)-8-chloro-1-methyl-2.3 4,5-tetrahydro-1/-3-
benzazepine or a pharmaceutically acceptable sali, solvate or hydrate thereof,
In a tenth embodiment, the disclosure features a composition according to the first
through ninth embodiment further comprising a pharmaceutically acceptable carrier.
In an eleventh embodiment, the disclosure features a method of decreasing food intake of
a mammal comprising administering to said mammal & pharmaceutically effective amount of a
combination comprising an amount of {R}-8-chloro-1-methyl-2.3,4,5-tetrahydro-14-3-benzazepine
and an amount of phentermine, wherein said (R)-8-chloro-1-methyl-2,3 4, 5-tetrahydro-1 H-3-
benzazepine and phentermine are provided in amounts to give a synergistic effect in decreasing

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

In a swelfth embodiment, the disclosure features a method of inducing satiety in 2 mammal
comprising administering to said mammal a pharmaceutically effective amount of a combination
comprising an amount of (R)-8-chlore-1-methyi-2,3,4,5-tetrahydro-1 H-3-benzazepine and an
amount of phentermine, wherein said (R)-8-chloro-1-methyl-2,3,4,5-tefrabydro-1/-3-benzazepine
and phentermine are provided in amounts to give a synergistic effect in inducing satiety in said
mammal. In one embodiment, the amount of (R)-8-chloro-1-methy!-2,3.4,5-tetrahydro-1/4-3-
benzazepine alone and the amount of phentermine alone are therapeutically sub-affective in
indnecing 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-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine
and an amount of phentermine, wherein said (R)-8-chioro-1-methyvi-2,3,4,5-tetrahydro-1 H-3-
benzazepine and phentermine are provided in amounts to give a synergistic effect in controlling
weight gain in said mammal. In one embodiment, the amournt of (R)-8-chloro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine alone and the amount of phentermine alone are therapeutically sub-
effective in controliing weight gain in szid mammal.

In a fourteenth embodiment, the disclosure features a method of prophylaxis or treatment
of obesity comprising administering to a patient in need of such prophylaxis or treatment a
pharmaceutically effective amount of a combination comprising an amount of (R)}-8-chloro-1-
methyl-2,3,4 5-tetrahydro-1 H-3-benzazepine and an amount of phentermine, wherein said (R}-8-
chloro-1-methyl-2.3,4,5-tetrahydro-1 H-3-benzazepine and phentermine are provided in amounts o
give a synergistic effect in decreasing food intake in said mammal. In one embodiment, the
amount of (R)-8-chloro-1-methyi-2,3,4,5-tetrabydro-1H-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 {reating obesity, wherein said identifying step is performed prior to administering to
said subject said pharmaceutically effective amount of said compound or composition of the
disclosure.

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

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

Figores 1A~1G iftustrate fhie effects of seven different SHT-2C receptor agonist
compounds described in the imvention on food intake in food-deprived rats.

Figurs 2 shows the supra additive {synergistic) effect of phentermine and the selective
SHT-2C receptor agonist 8-Chloro-7-methoxy-1-meilvi-2 3,4, 5-tetrahydro-1 F-3-benzazepine
{Cropd A) on feeding in rats.

Figures 3A and 3B show the supra additive (synergistic) éffect of phentermine and the
selective SHT-2C receptor agonist (R)-B-chloro-1-methyi-2,3,4,5-tetrahydro-1 F-3-benzazepine
{Cmpd B} on food intake in fernale (Figure 34A) and male (Figure 3B) rats. )

Figures 4A and 4B show the supra additive (synergistic) effect of phentermine and the
selective SHT-2C receptor agonist (R)-1-(5-Chloro-2-fluoro-phenyl}-2-methyl-piperazine (Cmpd
C) on food intake in female (Figure 44) and male (Figure 48) rats.

Detalied Description of the Invention

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

Suitable pharmaceutical agents that can be used in combination with the selective SHT-2C
1eceptor agonists inclnde, for example, anti-obesity agents such as apolipoprotein-B
secretion/microsomal frigiyceride transfer protein (apo-B/MTP) inhibitors, MCR-4 agonists,
cholescystokinin-A (CCK-A) agonists, serotonin and norepiephrine reuptake inhibitors (for
example, sibutramine}, sympathomimetic agensis, B, adrenergic receptor agonists, dopamine
agonisis (for example, bromocriptine), mnelanocyte-stirulating hormone receptor analogs,

cammabmoid 1 receptor aniagonists {for exampie, SR141716: N-{piperidin-i-yl)-5-(4-
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chicrophenyl)-1-(2 4-dicidorophenyl}-4-methyl-1 H-pyrazole-3-carboxamide], melanin
concentraiing hormone antagonists, lepting {the OB protein), leptin analogues, leptin receptor
agonists, galanin antagonists, lipase inhibitors (such as tetrabydrolipstatin, i.e., Orlistat), anorectic
agenis (such as a bombesin agonist), Newopeptide-Y antagonists, thyromimetic agents,
dehydroepiandrosterone or an analogue thereof, glucocorticoid receptor agonists or antagonists,
orexin receptor antagonists, urocortin binding profen antagomnists, giucagon-like peptide-1 receptor
agonists, ciliary neutrotrophic factors (such as Axokine™ available from Regeneron
Pharmacevticals, Inc., Tarrytown, NY and Procter & Gambie Company, Cincinnati, OH), human
agouti-related proteins (AGRP), ghrelin receptor antagonists, histamine 3 receptor antagonists or
reverse agonists, neuromedin U recepior agonists, noradrenergic anorectic agents (for example,
phentermine, mezindol 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 disclosurs, to one of ordinary skill in the art.

In some embodiments, the anti-obesity zgents are selected from the group comsisting of
phentermine, orlistat, sibutramine, bromocriptine, ephedrine, leptin, and psecdoephedring. In one
embodiment, the anti-obesity agent is phentermine. In 2 further embodiment, compositions of the
present invention and combination therapies are administered in conjunction with exercise and/or a
sensible dief.

It will be understood that the scope of comhination therapy of the compounds of the
present irvention with other anti-obesity agents, anorectic agenis, appetite suppressant and related
ageits is not limited io those listed above, but incindes in principle any combination with any
pharmacentical agent or pharmaceutical composition useful for the treatment of overweight and
obsse individuals.

Other suitable pharrmaceutical agents, in addition to anti-obesily agents, that can be used in
combination with ibe compounds of the present fuvention include agents useful in the freatment 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 I digbetes, atherosclerosis, dyslipidernia, hyperinsulinemia, hypertension,
ingulin sesistance, hyperglyoemia, retinopathy, nephropathy and newropatity. Treatment for one or
more of the diseasss cited herein includs the use of one or more pharmaceutical agents known i
the art belonging to the classes of drugs referred to, but not Bmited to, the following: sulfonyluzeas,
meglitinides, biguanides, o-glucosidase inhibitors, peroxisome proliferators-activaied receptor-y
(i.e., PPAR~y) agomists, insulin, insoln analognes, HMG-CoA reductase inhibitors, cholesterol-
lowering drugs (for example, {ibrates that include: fenoftbrate, bezafibrate, gemfibrozil, clofibrate
and the ike; bile acid ssquesirants which include: cholestyramine, colestipol and the like; stating,

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

It will be understood that the scope of combination therapy of the compounds of the
present invention with other pharmacentical agents is not limited to those Ysied herein, supra or
ixffe, but tncludes in principle any combination with any pharmacentical agent or pharmaceutical
composition usefn] 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 drogs can interact in a harmful manner. The
combination of two agents that treat the same condition is generally expected to result in an
additive effect meaning that the degree of the effect is the sum of the effect of each drig alone.
Applicants disclose herein that the combination of a selective SHT-2C agonist and another drug
such as phentermine can result in a supra additive or synergistic effect on food mtake (see Figure
2,3A and B, 4A and B). A synergistic effect means that the decrease in food miake observed with
the combination therapy is greater than that seen by adding the decrease in food intake of each
compound together. One advantage of using 2 synergistic combination therapy is that less of each
compound is required to achieve 2 significant decrease in food intake and so fewer side effects can
result from treatment. In some cases, side effects are not seen at the lower doses used. Also, in
some cases, the side effect profile of one drug can roitigate of average out the side effect profile of.
the other drug. For example, one of the drugs may result in increased blood pressure and the other
drag results in lowered blood pressure so that the combination therapy does not effect blood
pressize. Another potential advaniage of combination therapy is that, since less compound is
required, the cost of therapy can be reduced.

This application incorporates by reference, in their entirety, U.S. Provisional Application
Number 60/372,058, filed April 12, 2002; U.S, Provisional Patent Application Number
60/405,495, filed August 23, 2002; 11.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.8. Non-Provisional Patent Application No. 14/917,979, filed August 13, 2004, This
application claims priority to, and meorporates by reference in their entirety, U.S. Provisional
Application Number 60/638,667, filed December 23, 2004, aud U.S. Provisional Application
Number 60/688,901, filed Juns 8, 2005.

in one aspect, the invention provides a composition comprising phentermine and a
selective SHT-2C receptor agonist. 4

Phentermine (1,3-Dimethyl-2-phenyl-ethylamine) includes phentermine derivatives or

pharmaceutically acceptabie salts thereof, such as, but not limited ic, chlorphentermine (2-(4-

10
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Chloro-phenyl)-1,1-dimethyl-ethylamine) and the like. In one smbodiment, phentermine is in the
HCl salt form,

As used herein, the tenm “agonist” is intended to mean moieties that activaie the
imracellular response when they bind to the receptor, or enhance GTP binding to mermbranes, In
the context of the present invention, a pbarmacettical composition comprising a SHT - recepior
agonist of the invention can be wilized for modulating the activity of the SE T, receptor,
decreasing food intake, inducing satiation (i.e., the fesling of fullness), conirolling 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 "antagomnist” 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
infracellular response initiated by the active form of the receptor, and can thereby inhibit the
mtracellular responses by agonists or partial agonists. Antagonists do not dirninish the baseline
intrace{lular response in the absence of an agonist or partial agonist.

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

The ferm "selective SET-2C receptor agonist” does not include compounds such ag
dexfenfluramine which are SHT-releasing agents or compounds such as flzoxetine which are 5HT
uptake mhibitors. In addition, the term "selecfive SHT-2C receptor agonist" does not include non-
gelective SHT agoniste such as m-chiorophenylpiperazine (mCPP) or m-
irifluoromethyiphenyipiperazine (TEMPP) which have significant effects at the SHT-1b receptor.
For example, TPMPP canges decreased food intake; however, the decrease in food intake is not

abolished when a selective SHT-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 SHT-2C receptor agonist. The phentermine and selective SHT-2C receptor agonist can
be delivered as separate entities or the phentermine and selective SHT-2C receptor agonist can be
combined to form one entity. For example, phentermine and selective SHT-2C receptor agonist
can be delivered as two separate pills or capsules or they can be combined to form one pill or
capsule,

The invention also provides & composition comprising phentermine and a selective SHT-
2C receptor agonist where the selective SHT-2C receptor agonist has Formula (I);

R, Raa
Ry
N=-R

R¢
Rs

iy

or a pharmacentically accepteble salt, solvate or hydrate thereof
wherein:

R, is H or Cy 5 alkyl;

Ry is Cy.g alkyl, -CE0-C 4 alkyl, -C(=0)-0-C alkcyl, -C(=0)-NH-C, 4 alkyi,
OH, or CH,OH;

R, isH;

or Rp and Ro, together form ~CEH-CH;-;

R; and R, are each independently H, halogen, perhaloalkyl, CN, ORs, SR, NHRs,
N(Rs)p, OH, aryl, or heteroaryl, wherein said aryl can be optionaliy substituted with up to
two substitnents selected from Ci.g alkyl, halogen, perhalo alkyl, and alkoxy, and said
heteroaryl can be optionally substituted with up fo two substituents sefecied from halogen
and Cy.g 2lkyl;

or R; and R, together with the atoms to which they are attached can form 4 5- or
6-member heterocychic ring having one O atom;

each R is independently C,¢ alleyl, C,; alkenyl, aryl, heteroarvl, arvialkyl,
heteroarvialkyl or perhaloalkyl, or aliyl; and

Rgis H or Cy g alkyl
Soroe embodiments of the present invention pertain to & composition comprising

phentermine and a selective SHT-2C receptor agonist where the selective SHT-2C recepior agonist
has Formula (I}:
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or a pharmaceutically acceptable salt, solvate or iydrate thersof
wherein:

R, is H or C).y allcyl;

R, is Cyg alkyl, -CH,-0-C ¢ alkyl, -C(=0)-0-C, 5 aliyl, -C(=03-NH-Cy5
alkyl, OH, or CH,OH;

Ry 18 H;

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

Ry is halogen, perhaloalkyl, CN, SR, NHR;, N(Rs)s, aryl, or heteroaryl,
wherein said aryl can be optionally substituted with up to two substifuents selected
from C, 5 alkyl, halogen, perhale alkyl, and alkoxy, and said heteroaryl can be
optionalty substitited with up to two subsiituents selected from halogen and Cy
alkyl;

R, is H, halogen, perkaloailcyl, CN, SRs, NHR;, N(Rg)., aryl, or
heteroaryl, wherein said aryl can be optionally substituted with up to two
substitnents selected from C, 5 alkyl, halogen, perhalo alkyl, and alkoxy, and said
heterparyl can be optionaily substitted with up to two substituents selected from
halogen and C,_g alkyl;

each Ry is independently Cy 5 alkyl, C\ s allenyl, arvl, heteroaryl, arylalicyl,
heteroarylalicyl or perhalozikyl, or allyl; and

Rs 15 H or Cyg alleyl;

wherein heieroaryl is pyrrolyl, pysazolyl, imidazolyl, triazokyl, tetrazolyl,
pyridyl, pyrimidinyd, furanyl, pyranyl, thienyl, benzimidazolyl, quinolinyi,
isoquinolinyl, oxazolyl, thiszolyl or thiadiazolyl;

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

(1) if R, is other then H, then neither R; nor R, can be H;

{ii) if R, and R, are methyl, and R, is H, then R; cannot be NHR; or
N(Rg)y; and

(115} if R, and R, ave methyl, and R, is H, then Rs cannot be imidazole,

substituted mnidazole, or an imidazole derivative.
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Ro Rza

N"'R1

Re
@O

wherein:
R;is:  Hor Crgalkyl;
Roist  Crgaliyl, -CHy-O-Cosalkyl, -C{=0)-0-Cypalkyl, -C=O-NE-  Cpealkyl, -OH, or
-CH,OH;
Roa s <H;
or R, and Ry, iogether form -CH.-CHe-;
R;is:  halogen; perhaloalkyl; or a 5-membered heteroaryl ring having up o two
heteroatoms selected from O, N and §;
R. is -, halogen, perbaloalkyl, -CN, -OR;, -SRs, -NHR;, -N(Rs)2, ~OH, aryl, or heteroaryi,
wherein said aryl can be optionally substitnted with up to two substituents selacted fom
Cgallyl, halogen, perhajoalleyl, and alkoxy, and said heteroaryl can be optionally
substitted with up to two substituents selected from halogen and C, galloyl;
or:
R; and R, topether with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;
each R is independently C,alkyl, Cysalkenyl, aryl, heteroaryl, aryialkyl, heteroarylalkyl
or pethaloalicyl, or allyl; and
Rg is «H or Cygailyl;
or a pharrmacentically acceptable salt, solvate or hydrate thereof,
prcm:ded that:
if Rg 15 other than -H, then R, cannot be -H; and
if R, and R, are methyl, and R, is -H, then R, carmot be irmdazole, substituted imidazole,
or an Imidazole derivative;
and wherein:
aryl denotes a monocyclic or polycyclic aromatic group having from 3 to 14 carbon atoms;
heteroaryl denotes a monoeyclic or polyeyclic aromatic group having from 3 to 14 carbon
etoms, and from 1 to 4 ring heteroatoms selected from O, N, and S;
alkoxy denotes ~O-alkyi;
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Cypallcyl denotes a straight chain, branched, or cyclic hydrocasbon group having from 1 o
8 carbon atoms;

C,salkenyl denotes & straight chain, branched, or cyclic hydrocarbon group having from 1
{0 8§ carbon atoms and at least one double bond;

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

It is appreciated that compounds of Forraula {I) can have one or more chiral centers, and
exist as enantiomers or diastereomers, The invention is to be understood to extend to ll such
epantiomers, diastereomers and mixtures thereof, including racemates. Formuls (I) and the
formulae hereinafier are intended to represent all individual isomers and mixtiwes thereof, unless
stated or shown otherwise.

Ti 1s also appreciated that certain features of the invention, which are, for clarity, described
in the coptext 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 the
context of a single embodiment, may also be provided separately or in any suitable
subcombination. Al combinations of the embodiments pertaining to the chemical groups
represented by the variables (e.g. Ry, Rs, Rag, Rs, Ry Re, R, etc.) contained within the generic
chemical formulae described herein [e.g. Formula (I) etc.] are specifically embraced by the present
inveni‘i_cm just as if they were explicitly disclosed, to the extent that such combinations embrace
compounds that result in stable comapounds (., compounds that can be isolated, characterized and
tested for biological activity). In addition, all subcornbinations of the chemical groups listed in the
embodiments describing such variables, as well as all subeombinations of uses and medical
indications described herein, are also specifically emnbraced by the present invention just as if each
of such subcombination of chemical groups and subcomination. of uses and medical indications
were explicitly disclosed hersin.

As used herein, “subsiitnted” indicates that af least one hydrogen atom of the chemical
group it replaced by & non-hydrogen substituent or group, the non-hydrogen substituent or group
can: be monovalent or divalent. When the substituent or group is divalent, then it is understood
that this group is further substituted with another substituent or group. When a chemical group
herein i “substituted” it may have up to the full valance of substitudion; for example, a metiyl
group can be substitted by 1, 2, or 3 substituents, a methylene group can be substituted by [ or 2
substituents, 2 phenyl proup can be substitoted by 1, 2, 3, 4, or 5 substituents, a naphthyl group can
be substituted by 1, 2, 3, 4, 5, &, or 7 substituents and the lke. Likewise, “substituted with one or

more substifuents™ refers to the substitution of 2 group with one substituent vy to the total number
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of substituents physically ellowed by the group. Further, when a group is substituted with more
than one group they can be identical or they can be different.

Ag used herein, the torm “alkyl” is intended to denote hydrocarbon growps including
straight chain, branched and cyclic hydrocarbons, including for example but not limited to methyl,
ethyl, n-propyl, isopropyl, cyclapropyl, n-butyl, sec-butyl, tert-butyl, cyclobutyl, -
cyclopropyimethyl, n-pertyl, isopentyl, tert-pentyl, cyclopentyl, cvclopentylmethyl, n-hexyl,
cyclohexyl, and the Jike. Throughout this specification, it shonld be understood that the ferm alkyl
is intended o encompass both non-cyclic kydrocarbon groups and cyclic hydrocarbon groups. In
some embodiments of the compounds of the invention, alky! groups are non-cyclic. In firther
embodiments, alkyl groups are cyclic, and in further embodiments, alkyl groups are both cyclic and
noncyciic. Where no preference is specified, the term “alicyl™ is intended to denote groups that are
both eyelic and non-cyclic.

As used herein, the tern “alkeny!” is intended o denote rydrocarbon compounds
mchding stratght chain, branched and cyclic hydrocarbons that contain at least one double bond,
including for example but not hmited to allyl, 2-methyl-ally], 4-but-3-enyl, 4-hex-5-giyl, 3-methyl-
but-2-enyl, cyclohex-2-enyl and the like.

As used herein, the term “halogen™ has its normal meaning of period seven elements,
including F, Cl, Br and 1.

The terrn “allcoxy” 15 fended to denote substitnents of the formula
~O-alicyl, meluding ~O-allyl. The term “lower” when used in connection with substituents such as
alleyl indicates 6 carbons or less.

The term “arylalicyl” or “aralkyl” is intended to denote an alkyl group that bears an aryl
substituent, for example a benzyl group. The term “alicylary?” or “alkaryl” is intended to denote an
ary] proup that bears an alicyl substituent, for example a 4-methyipheny] proup.

As used herein, the term “aryl” is intended to mean monocyclic and polycyclic aromatic
groups. Although aryl groups can mclude as few as 3 carbon atoms, preferred aryl groups have 6
to abont 14 carbon atoms, moze preferably 6 to about 10 carbon atoms. BExamples of aryl groups
inciude but are not Hmited to pheny?, naphthyl, anthracyl, phenanthryl and pyrenyl.

The term “heteroaryl” is mtended to denote an aryl group that containg at least one, and
preferably from one to four ring “hetero” {ie., non-carbon, e.g., O, N or §) atom. Exampies of
“heteroaryl” groups are radicals derived from 3- and 6-member ary! ring compounds having from
one to four nitrogen, sulfur and/or oxygen atoms, for example pyrrole, pyrazols, imidazole,
triazole, tetrazole, pyridine, pyrimidine, foran, pyran, thiophene, benzimidazole, quinoline,
isogquinoline, oxazole, thiazole, and thiadiazole,

As used herein the term heteroarylalkyl means an alkyl group that bears 2 heteroaryl
substituent, for sxample a group having the structure ~CHypyrrole-  2-yl,
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The term “substituted thiszole” 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 fased rings is thiazole.

The term “substituted fmidazole™ means a radical derived from imidazole that bears at
jeast 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 optionaliy be substifuted, i.e.,
they can optionally bear further substifnent groups. Some preferred substitnent groups include
hatogen, lower alikyl (including but not imited to methyl, ethyl, isopropyi, cyclopropyl, tert-butyl,
and methylcyclopropyl), alkoxy, mono-, di- or trihaloalkoxy (e.g., -O-CX; where X is halogen), -
(CH, ), NH,, ~(CH,),NHBoc,

MN(Raa) B, phenyt, methogyphenyl and naphthyl

At verious places i the present specification substitusnts of compounds of the mvention
are disclosed in groups or in ranges. M is specifically infended that the inveniion include sach and
every individual subcombination of the members of such groups and ranges. For example, the
term *Cy; alkyl” is specifically intended to individually disclose methyl, ethyl, C; alityl, C, alkyl,
C; alkyi, Cyallyl, C; alkyl and C; aliyl.

Additionally, compounds of the present invention encompass all pharmaceutically
accepieble salts, solvates, and pasticularly rydrates, thereof; including but not limited o,
phentermine, phentermine derivatives {(e.g., chlorphentermine), selective SHT-2C receptor agonists
{e.g., comnpounds of Formula (£)), and the like.

In some embodiments of the present invention, the selective SHT-2C receptor agomnist is of
Formula (1) wherein:

R is halogen, pethaloalkyl, CN, SRy, NHR;, N{Rs};, aryl, or heteroaryl, wherein
said aryl can be optionally substifuted with up to two substituents selected from Cy¢ alleyl,
halogen, perbalo alkyl, and alkoxy, and said heteroaryl can be optionally substituted with
up to two substituents selected from halogen and Ciy alkyl; and

R, is E, halogen, perhaloalkyl, CN, SRs, NHE;, N(Rs), aryl, or heteroaryl,
whersin said aryl can be optionally substituted with up to two substituents selected from
C, g alkyl, halogen, perhalo alkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selecied from halogen and C, alkyl;

wherein heterearyl is pyrrolyl, pyrazolyl, imidazolyl, trizzolyl, tetrazolyl, pyridyl,
pyrimidinyl, furanyl, pyranyl, thienyl, benzimidazolyl, guinolinyl, isoguinolinyl, cxazolyl,
thiazolyl or thiadiazolyl.

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

Formula (F) wherein R, is H.
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In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (T) whersin R, 1s methyl.

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

In some embodiments of the present imvention, the selective SHT-2C recepior agomist is of
Fornmia (¥} wherein R, is methy! or ethyl

In some embodiments of the present invention, the selective SET-2C recepior agonist is of
Foromia () wherein Ry and Ry, together form -CH,CH,-.

In some embodiments of the present imvention, the selective SHT-2C receptor agonist is of
Formula (¥) wherein R, 1s chlorine,

In some embodiments of the present invention, the selective SHT-2C receptor agosist is of
Fomula (I) wherein Rs is bromine.

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

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein R, is sclected from the group consisting of thienyl, furanyl, pyreolyl, pyrazolyl
eand imidazolyl.

In some embodiments of the present invention, the selective SHT-2C recepior agonist is of
Formula () wherein Ry is selected from the group consisting of thienyl, furanyl, pymolyl, pyrazolyl
and imidazolyl optionally substitited with one or two substituenis selected from halogen or methyl or
wherein R, is phenyl optionally substituted with up to two substituents selected from Cop alkyl,
hatogen, and alkoxy.

In some exdbodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (¥) whereim: R, is methyt, ethyl, isopropyl, or CEL0H; or Ry and Ry, taken together form
~CHCH—

In some embodiments of the present invention, the selective SHT-2C receptor zgonist is of
Formula (T} wherein: R; is -halcgen, or a S-membered heteroaryl ring having up o two heteroatoms
selected from O, I and S, and up to two substituents selected from halogen and C,; alkyl.

in some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (I) wherein: Ry is H, a S-membered heteroary] ring having vp to two heieroatoms selected
from O, N and S and up to two substituents selected from halogen and C,p alkyl, or phenyl
optionally substituted with up to two substituents selected from C, 4 alkyl, halogen, and alkoxy.

In some embodiments of the present invention, the selective SHT-2C recepior agonist is of
Formula () wherein: Re is H or methyl

I some embodiments of the present invention, the selective SHT-2C recepior agonist is of

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

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula {I) wherem: R; is chloring, bromine, or thienyl.

in some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula (E) wherein: R, is pyrazolyl-3-yl or phenyl wherein said pyrazolyl-3-yl optionally has up
to two substituents selected from halogen and C 5 alkyl, and said phenyl optionalty bas a single
halogen substitnient.

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

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

In some embodirnents of the present invention, the sslective SHT-2C receptor agonist iz of
Formula (I) wherein: R, is Me, Et, or OFL

In some embodiments of the present invenation, the selective SHT-2C receptor agonist is of
Formala (I) wherein R, is H.

In some embodiments of the present invention, the selective SHT-2C recepior agonist is of
Formula () whereit: Ry is F, Cl, Br, I, CFs, or 2-chiorophenyl.

In some embodiments of the present invention, the selective SHT-2C receptor agonist is of
Fornmda {I) wheretn: R, is HL

in sorpe embodiments of the present invention, the selective SHT-2C receptor agonist is of
Formula () whersin: Ry 15 H.

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

In some embodiments of the present invention, the sefective 5HT-2C receptor agonist is of
Formule (X) whereirn: Ry is C).p alkyl.

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

In some embodiments of the present invention, the selective 5HT-2C receptor agonist is of
Formula (T) whersin: R; 1s halogen.

In some embodiments of the present invention, the selective SHT-2C recepior agomist is of
Formude (L) wherein: R, is H.

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

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

receplor agonist as described herein wherein said seleciive SHT-2C receptor agonist is selected
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8-chioro-1-methyi-2,3.4,5-tetrahydro-1 H-3-benzazepine,;
8-bromo-1-methyi-2,3 4,5-tetrahydro-17-3-benzazepine;
8-iodo-1-methyl-2,3,4,5-tstrahydro-1H-3-benzazepine;
§-trifinoromethyl-t-methyl-2,3 .4, 5-tetrabydro- L H-3-benzazeping;
8-trifluoromethyl-1-ethyi-2,3 4,5 tetrahydro-1.4-3-benzazeping;
B-chioro-l-ethyl-2 3 4 S-tetrabydro-1H-3-benzazepine;
8-bromo-1-ethyl-2,3 4, 5-tetrahydro- 1 H-3-benzazepine;
&-10do-1-ethyl-2.3,4,5-tetrabydro-1 H-3-benzazepine;
7.8-dichloro-1-methiyi-2 3,4, 5-tetrabydro-1 F-3-benzazepine;
7.8-dichloro-1-ethyi-2,3 4, 5-tetrakydro-1 H-3-benzazepine;
8-chloro-7-fluoro-1-methyl-2,3,4,5-tetrahydro- 1L H-3-benzazepine;
8-chioro-7-methoxy-1-methyl-2,3 4,5-tetrahydro- LH-3-benzazepine; and
8-chloro-7-fluoro-1-ethyl-2,3 .4, 5tetrabydro-1 H-3-benzazepine,
or a pharmaceutically acceptable salt, solvate or hydrate thereof.

The compounds of the invention may contain one or more asymmeiric carbon aioms, s0
that the compounds can exist in different stereoisomeric forms. The compounds can be, for
example, racemates or optically active forms. The optically active forms can be obiained by
resolution of the racemates or by asyrumetric synthesis. Tn some embodiments, compounds of
Formuls (I) are R epantiomers, In some embodiments, compounds of Formula {J) are &
enantiomers. In some embodiments, compounds of Fomnula (F) are varying mixtures of
enantiomers.

In one embodmment, the invention provides a composition comprising phentermine and a
selective SHT-2C receptor agonist wherein said selective SHT-2C recepior agonist is (R)-8-chloro-
1-methyl-2,3,4,5-tetrabydro-1 H-3-benzazepine or a pharmacentically acceptable salt, solvate or
hiydrate thersof,

The compounds and compositions according to the vention may optionally exist as
pharmaceutically acceptable salts mnciuding pharmacentically acceptable acid addition salts
prepared from pharmaceutically acceptable non-toxic acids including inorganic and organic acids.
Such acids include acetic, benzenesulfonic, benzoic, camphorsuifonic, citric, ethenesulfonic,
dichloroacetic, formic, fomaric, gluconie, gltamrdic, hippuric, hydrobromic, hydrochloric,
isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitrc, oxalic, pamoic,
pantothenic, phosphoric, succinie, sulfiric, tertaric, oxalic, p-toiuenesulfonic and the like, such as
the pharmaceutically acceptable saits listed in Journal of Pharmacentical Science, 66, 2 (1877) and
incorporated herein by reference.

The acid addition salis can be obtained as the direct products of compound synthesis. In
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the alternative, the free base can be dissolved in a suitable solvent containing the appropriate acid,
and the salt isolated by evaporating the solvent or otherwise separating the salt and solvent. The
compounds of this invention may form solvates with standard low molecular weight solvenis using
methods kmows 1o 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 mvention also providss compositions of the invention, as described zbove, further
comprising a pharmaceutically acceptable carrier. For example, the invention provides a
composition comprising phentermine and (R)-8-chloro-1-metlyl-2,3 4 S-tetrabydro-1H-3-
benzazepine, or a pharmacsutically acceptable salt, solvate or hydrate thereof, and 2
pharmaceuticalty acceptable carrier. Thus, the invention provides pharmaceutical compositions
containing phentermine and a selective SHT-2C agonist. A pharmaceutical composition is a
composition comprising at least one active ingredient and at least one ingredient that is not an
active ingredient (for example and not limitation, a filler, dye, or & mechanism for slow release),
whereby the composition is amenable to use for a specified, efficacious outcome in a maremal (for
example, and not Imitation, & human),

According to a further aspect of the invention, the coropositions of the invention are
provided for use in therapy. The composttions can be used i the prophyiaxis or reatment of
disorders associated with 5-HTsq receptor function,

Acoording io a further aspect of the invention, there is provided use of 2 composition of the
invention in the manufacture of 2 medicament for the prophylaxis or treatrnent of the disorders
disclosed hereir. In 2 preferred embodiment, there is provided a use of & composition of the
invention in the manufacture of 2 medicament for the prophylaxis or freatment of obesity.

The data developed herein supports the conclusion that the presently disclosed
compasitions of the invention are of use for the treatment or prophylaxis of clinical obesity or
overweight disorders in mammmals, including, but not Lnmited to, human. Compositions of the
pressut invention can be administersd by oral, sublingual, parenteral, rectal, fopical administration
or by a transdermal paich. Transdermal patches dispense a drueg at a controlled rate by presenting
the drag for absorption in an efficient marmer with & minimum of degradation of the drug.
Typically, transdermal patches comprise an impermeable backing layer, a single pressure sensitive
adhesive and a removabie protective layer with a release liner. One of ordinary skill in the art will
mnderstand and appreciate the technigues appropriate for manufaciiring 2 desired efficacious
transdermeal patch based pon the needs of the artizan.

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

addition of an ionizable substituent, whick does not alter the receptor specificity of the compound,
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physiologically acceptable salts of the compositions may also be formed and used as therapeutic
agents. Different amounts of the compositions of the present fmvertion will be required to achieve
the desired biological effect. The amommt 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 expecied to fall in the range 0of 0.001 to 200 mg per kilogram
of body weight of the mammal. For example a typical dose cap fall n the range of 0.001 to 0.01,
0.01t00.1,0.140 1, 110 10, 10 o 100G, or 100 to 200 mg per kilogram of body weight of the
marmmal, Unit doses may coniain from 1 to 200 mg of the compoesitions of the present inveantion
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 56, 50 to 100, 100 to 150 or 150 to 200 mg of the
compositions of the invention and can be adininistered one or more times a day, mdividually or in
multiples.

‘The compositions of the present invention can be combined with the carrier in ither solid
or liguid form in 2 nnit dose formulation. The pharmaceuntical carrier must be compatible with the
other ingredients in the composition and mmst be tolerated by fhe individual recipient. Other
physiologically active ingredients can be incorporated into the pharmaceutical composition of the
mvention if desired, and if such inpredients are compatible with the other ingredients in the
composition. Formmiations can be prepared by any suitable method, typically by uniformly mixing
the active cormpound(s) with Lquids or finely divided solid carriers, or both, in the required
proportions, and then, if necessary, forming the resulting mixture into & desired shape.

Conventional excipients, such as binding agents, fillers, acceptable wetting agents,
tabletiing iubricants, and disintegrants can be used in tablets and capsuies for oral administration.
Liquid preparations for oral administration can be in the form of solutions, emulsions, aguecus 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 lquid vehicle befors use. Additional
additives such as suspending or emuisifying agents, non-agusons vehicles (inchiding edible oils),
preservatives, and flavonings and colorants can be added to the liquud preparations. Parenteral
dosage forms can be prepared by dissolving the compound of the invention in 2 suitable lignid
vehicle and filter sterilizing the solution before filling and sealing an appropriate vial or ampoule.
These are just 2 few examples of the many appropriate methods well known m the art for preparing
dosage forms.

B is noted that the compositions of the invention are not intended for use only in humens,
bat in other non-human mammals as well. Indeed, recent advances in the area of animal heaith-
care mandate that consideration be given for the use of composiiions of the invention for the

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

"The selective SHT-2C receptor agonists of Formula {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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Scheme I
GENERAL REACTION SCHEME
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Those of skill in the art will appreciate that a wide variety of selective SHT-2C

receptor agonist compounds described in the invention can be prepared according 1o
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Scheme I For example, by starting with an appropriately substituted 2-phenyl ethylamino
compound A’ having any of a wide variety of substituents R, and R, the corresponding 7-
and/or 8-substituted 1-methyl-2.3 4,5-tetralydro-1.H-3-benzazepine (corepound H) can be
prepared. N-alkylation can be accomplished by, for example, treatment with excess
paraformaldehvde (for methylation) or 2 higher order aidehyde, followed by reduction with
MNaBH,CN according to the general procedure of synthetic sxamples % and 10, infra. In
addition, by starting with an appropriately substitnted 1-allkyl-2-phenyl ethylamino
compound A’ having any of a wide variety of substituents R; and R,, the corresponding 7-
and/or §-substituted 2,5-dialkyl-2,3 4,5-tetrahydro-1 H-3-benzazepine compound can be
prepared.

In the synthesis of many compounds of the invention, protecting groups can be
required to protect various functionality or functionalities during the synthesis.
Repressntative protecting groups suitable for a wide variety of synthetic transformations
are disclosed in Greene and Wuts, Proteciive Groups in Organic Synthesis, 2d ed, John
Wiley & Sons, New York, 1991, the disclosure of which is incorporated herein by
reference in fis entirety.

The mvention provides a method of decreasing food intake of a marmmal
comprising administering to said manmmal a pharmaceutically effective amount of &
combination comprising a selective SHT-2C receptor agonist and an amount of
phentermine, wherein said selective SHT-2C recepior agonist and phentermine are
provided in amounts to give a synergistic effect in decreasing food intake in said mammal.

For example, the invention provides a method of decreasing foed intake of 2 mammal
comprising administering to said mammal a pharmeaceutically effective amount of a
combination comprising an arcount of (R)-8-chloro-1-methyl-2 3 4,5-tetrahydro-1 H-3-
benzazepine and an amount of phentermine, wherein said (R)-8-chloro-1-methyl-2,3,4,5-
teirahydro-1H-3-benzazepine and phentermine are provided in amourms to give s
synergistic effect in decreasing food mtake in said mammal. In one embodiment, the
amount of selective SHT-2C receptor agomist, for example, (R)-8-chioro-i-methyl-2,3,4.5-
tetrahydro-1H-3-benzazepine, alone and/or the amount of phentermine alone are
therapentically effective(i.e. showing a statistically significant effect) in decreasing food
intake in said mammal and the compounds are provided in amounts o give a synergistic
sffect in decreasing food intake in said mammal.

In one embodiment, the amount of selective SHT-2C receptor agonist, for
example, (R)-8-chloro-1-methyi-2 3,4, 5-telrahydro-1H-3-benzazepine, alone and/or the



16

15

20

25

30

amount of pheniermine alone are therapentically sub-effective in decreasing food intake in
said mammal. As used herein, “therapeutically sub-effective” means that the SHT-2C
agonist and/or phentermine are provided in amounts that do not have 2 statistically
significant effect on the measured parameter. For example, the amount of selective SHT-
2C receptor agonist, for example, (R)-8-chloro-1-methyl-2,3 4, 5-tetrabydro-1H-3-
benzazepine, alone and/or the amount of phentermine alone can be therapeutically
ineffective in decreasing food intake in said mammal. Since the combination of a
selective SHT-2C receptor agonist and phentermine have z synergistic effect (see, for
example, Figure 2, Figures 3A and B, and Figures 4A and B), the combination therapy can
be therapeutically effective while each of the compoumds separately are therapeutically
sub-effective (which includes, for example, when the compound or cormpounds are
ineffective). Tn a method of ireatment, a therapentically effective dose of the combination
of the selective SHT-2C receptor agonist and phentermine is used.

The mvention also provides a method of inducing satiety in a mamma! comprising
administering to said mammal a phammacentically effective amommnt of a combination
comprising an amount of a selective SHT-2C receptor agonist end av amount of
phentermine, wherein said selective SHT-2C recepior agonist and phentermine are
provided in amoumnts to give a synergistic effect 1 inducing satiety in said mammal. For
example, the mvention provides a method of inducing satiety In a mammal comprising
administering to said manmmal a pharmacentically effective amount of a combination
comprising an amount of (R)-8-chloro-1-methyl-2,3 4,5-tetrahydro-1H-3-benzazepine
and/or an amount of phentermine, wherein said (R)-8-chlore-1-methyl-2,3.4,5-tetrahydro-
1H-3-benzazepine and phentermnine are provided in amounts to give a synergistic effect in
inducing satiety in said mammal. In one embodiment, the amount of selective SHT-2C
receptior agonist, for example, (R)-8-chloro-1-methyi-2,3 4, 5-tetrabiydro-1LH-3-
benzazepine, alone and/or the amount of phentermine alone are therapeutically sub-
effective or ineffective in mducing satiety in said mammal.

In addition, the mvention provides a method of confrolling weight gain of a
mammal comprising administering to said mammal a pharmacentically effective amount of
a combination comprising an amount of a selective SHT-2C receptor agonist and an
amount of phentermine, wherein said selective SHT-2C receptor agonist and phentermine
are provided in amomts to give a synergistic effect in controlling weight gain in said
marnmal, For example, the mvention provides a method of controlling weight gain of a
manymal comprising administering to said mammal a phannaceutically effective amowt of
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a combination comprising an amount of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-15-3-
benzazepine and/or an amount of phentermine, wherein said (R)-8-chloro-1-methyl-
2,3.4,5-tetrahydro-1H-3-benzazepine and phentermine are provided in amounts to give a
synergistic effect in controlling weight gain in said mammal. In one embodiment, the
amount of selective SHT-2C receptor agonist, for example, (R)-8-chloro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine, alone and/or the amount of phentermine alone are
therapeuticaily sub-effective or ineffective in controlling weight gain ir said mammel.

The invention further provides a method of prophylaxis or {reatment of obesity, or
a condition related thereto, comprising administering to a patient in need of such
prophylaxis or treatment a therapeuticaily effective amount of a combination comprising
an amount of a selective SHT-2C receptor agonist and an amount of phentermine, wherein
said selective SHT-2C recepior agonist and phentermine are provided in amounts to give a
synergistic effect in decreasing food infake in said mammal. For example, the invention
farther provides a method of prophylaxis or treatment of obesity, or a condition related
thereto, comprising adminiétexing 1o a patient in need of such prophylaxis or treatmenia
therapeutically effective amount of a combination comprising an amount of (R)-8-chloro-
1-methyl-2,3,4,5-tetrahydro-1.H-3-benzazepine and an amount of phentermine, wherein
said (R)-8-chloro-1-methy}-2,3 4,5-tetrahydro-15-3-benzazepine and phentermine are
provided in amounts to give a synergistic effect in decreasing food intake in said marmmal.

In one embodiment, the ampunt of selective SHT-2C receptor agonist, for example, (R)-8-
chlore-1-methyl-2.3,4,5-tetrabydro-1 H-3-benzazepine, alone and/or the amount of
phentermine aione are therapeutically sub-effective or ineffective in decreasing food intake
in said mammal. Conditions related to obesity include, for example, type II diabetes,
atherosclerosis, high blood pressure, syndrome X and the like. In some embodimenis the
disorder is obesity.

The invention also provides the above disclosed methods further comprising the
step of identifying 2 subject, said subject being in need of prophylaxis or treatment for
obesify, or & condition related thereto, whersin said identifving step is performed prior to
administering to said subject said therapeutically effective amount of said compounds.

One aspect of the present invention pertains to a method for the treatment of
obesity, or & candition related thersto, comprisimg administering to a subject suffering form
said condition a therapeutically effective amount of a composition comprising a selective
SHT-2C receptor agonist and phentermine, as described herein, preferably in the form of a
pharmaceutical compeosition.
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One aspect of the present invention pertains to 2 composition comprising &
selective SHT-2C receptor agonist and phentermine for use in a method of treatment of the
human or anirnat body by therapy. For example, the invention provides a composition of
the invention for use in 2 method of treatment of a SHT2C disorder of the human or
animal body by therapy. The invention also provides & composition of the invention for
use in 2 method of prophylaxis or treatment of obesity of 2 mammal, for use in 2 method of
decreasing food intake of a mamrmal, for nse in a method of inducing satiety in a2 mamipal,
and/or for use in a method of controlling weight pain of a mammal,

One aspect of the present mvention pertains to a composition of the nvention for
the mamufactire of 2 medicament for nse in the propylaxis or treaiment of a SHT2C
disorder of the Inunan or animal body by therapy. For example, one aspect of the present
invention pertains to a composition comprising a selective SHT-2C receptor agonist and
phentermine for the manufactore of 2 medicament for use in the propylaxis or treatment of
obesity, or conditions related thereto. In some embodiments the disorder is obesity. In
addition, for examnie, the invention provides a composition of the invention for the
manufacture of 2 medicament for use in a method of decreasing food intake of 2 mammal,
for the manufactre of a medicament for use in a method of inducing satiety in 2 mammal,
and/or for the manufactiure of a2 medicament for use in a method of controliing weight gain
of a mamraal.

In some embodiments, the invention provides methods for alleviation of 3
symptom of any of the diseases, conditions or disorders mentioned herein.

As will be recoguized, the steps of the methods of the present invention need not
be performed any particular number of times or in any particular sequence, Addifional
objects, advantages, and novel features of this invention will become apparent to those
skilled in the art upon examination of the following examples thersct, which are intended
to be illustrative and not infended o be lmiting,

Ezamples
Synthetic Examples
Example 1: (R.S) 8-Bromo-7-methoxy-1-methyk2,3 .4, 5-terabydro-14-3-

benzazepine
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N-Trifluoroacetyl-3-methoxyphenethylamine

A solution of 3-methoxyphenethylamine (10.0 g, 64.0 mumol) in dichioromethane
(150 mL), was cooled to 0°C, and treated with pyridine (6.5 mL, 83.5 mmol) followed by
the dropwise addition of trifinoracetic anhydrde (17:9 g, 83.5 mmol) and the resnlting
mixture stirred for 3 hours while warming to 20°C. The product mixture was diluted with
EtOAc (500 ml), washed sequentially with 10% agueous HCI (100 mL), water (100 mL),
brine (100 mL), dried with Na, 80, and concentrated to give 15.8 g of 2 yellow oil. 'H
WMR (400 MHz, CDCl;) 8 7.26 {dd, J=8, 8 Hz, 1 H), 6.81 {d, J=8 Hz, 1 H), 6.77 {d, =8
Hz 1H), 6.72 (5,1 H), 6.30 (bs, 1 H), 3.80 (s, 3 H}, 3.62 (d4, J=7, 7 Hz, 2 H, 2.86 {dd,
¥=1,7Hz, 2 H). MS calculated for Cy;H,FaNG,+H: 248, observed: 248.

N-Trifluoroacetyl-2-iodo-5-methoxyphenethylamine

A solution of N-rfivorcacetyl-3-methoxyphenethylamine (15.8 g, 64 mmol) in
methanol (325 ml) was cooled to —78°C, and treated with CaCGs; (14.7 g, 145 mmol),
followed by a solution of ICL (29 g, 181 mmel) in methanol (40 ml). The reaction was
allowed to warm to 20°C while stirring overnight and then filtered, concentrated, dissolved
in EtOAc (200 ml), washed twice with 5% agueouns sodium bisulfite (100 mlL), once with
brine (100 ml), dried witk Na,50, and concenirated to give 23.8 g of a white solid
powder. 'H NMR (400 MHz, CDCls) § 7.68 (d, 3=9 Hz, 1 H), 6.76 (s, I H), 6.57 (&, J=5
Hz, 1 5, 6.42 (bs, 1 H);3.77 (s, 3 H), 3.61 (4, J=7, 7 Hz, 2 H), 2.99 (d, J=7, 7 Hz, 2
H). MS calculated for CyH,FsINO;+H: 374, observed: 374.

N-Aliyl, N-trifluoroacetyl-2-iodo-5-methoxyphenethvlamine

A solution of N-trifinoroacetyl-2-iodo-5-ethoxyphenethylamine (23.8 g, 63.8
mmol) in toluene (425 mL) was sequentially treated with K,CG0. (12.4 g, 89.8 mmol),
EOH (11.6 g, 207 mamol}, n-Bu,NBr (2.2 g, 6.9 munol) and allyl bromide (10.7 g, 89.8
mmol). The mixture was siirred at 80°C for 3.5 hours, cooled to 20°C, acidified with 10%
agueous HC), separated and the aqueous phase extracted with ether (500 mL). The
combined organic phases wers washed with brine (200 mi}, dried with Na,80, and
concentrated to give 20.5 g of a brown oil. 'H NMR (400 MHz, CDCl,), mixture of
rotamers d 7.67 (m, 1 H), 6.80 {m, 1 H), 6.57 (m, 1 H), 5.9-5.6 (bm, 1 H}, 5.27 (m, 2 H),
4.11 (8, =6 Hz, 0.5 H), 3.85 (d, }=6 Hz, 0.5 H), 3.77 {m, 3 H), 3.55 {m, 2 ), 3.00 (m, 2
H). MS calonlated for CiH sFINO,+H: 414, observed: 414
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N-Trifluoroacetyl-7-methoxy-1-methylene-2, 3,4, 5-tetralydro-1H-3-benzazepine

A solution of N-allyl, N-triftuoroacetyl-2-iodo-S-methoxyphensthylamine (20.5 g,
50 mmol) in dimethylformamide (250 mL) is treated with KOAc (14.6 g, 149 mmol), n-
BuNBr (16.0 g, 50 mmol), PPhs (1.3 g, 5.0 mmol), PA{OAc), (0.56 g, 2.5 mmol) and
stirred overnight at 90°C. The product mixture was cooled to 20°C, filtered, diluted with
water (500 mL) and extracted with ether (3 x 500 mL). The combined organic phases
were washied with water (100 mL), brine {100 mL}, dried with Na,S0, and concentrated.
Flash chromatography (10% EtOAc in hexane, silica) resulted in 6.6 g of a yellow oil. 'H
NMR (400 MHz, CDCL) 8 7.26 (&, 7=8 Hz, I H), 6.77(d, J=8 Hz, 1 H}, 6.66 (5, 1 Hj,
534-5.19 (m, 2 H), 440 (m, 2 H), 3.83 (m, 2 H), 3.80 (s, 3 H), 3.00 {m, 2 H). MS
caleulated for C, H FaNO+H: 285, observed: 285,

N-Triflucroacetyl-7-methoxy-I-methyl-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-triftluorcacetyl-7-methoxy-1-methylene-2,3 4, 5-trihydro-1 -3~
benzazepine (6.6 g, 23.2 mmol) in ethanol (100 mi.), was treated with 10% Pd/C (0.75 g,
2.3 mmol) and stirred overnight vnder an atmosphere of hydrogen. The product mixiure
was filtered throngh a pad of celite and silica and the solvent removed to give 6.27 g of a
white solid. "H NMR (400 MHz, CDCls, mixture of rotamers) § 7.10 (m, 1 F), 6.74 (m, 1
H), 6.68 (m, 1 H), 4.1-3.8 (bm, 2 H), 3.8 (s, 3H), 3.5 (m, 1.5 H), 3.4 (m, 0.5 H}, 3.2-2.8
(b, 4 H), 1.32 (1, 3 H). MS caleuiated for Ci HF.NO.+H: 288, observed: 288,

N-Trifluorpacetyl-8-bromo-7-methoxy-1-methyl-2, 3,4, 5~tetrahydro-1 B-3-benzazepine

A solution of W-irifinoroacetyl-7-methoxy-1-methyl-2,3.4,5-tetratydro- LH-3-
benzazepine (1.25 g, 4.35 mmol) in acetonitrile (40 mL) was ireated with N-
bromosuccinirside (0.852 g, 4.79 mrool} and stired overnight at 20°C. The product
mixture was diluted with BEtOA (200 mL), washed with saturated aquecus sodium
bisulfite (100 mi) and brine {100 ml), dried with Na;80, and concentrated. Flash
chromatography (15% EtOAc in hexane, silica) resulted in 1.55 g of a clear oil. 'H NMR.
(400 MHz, CDCly, mixture of rotamers) & 7.34 (5, 1 H), 6.65 (m, 1 H), 3.87 (s, 3 H), 3.81
(m, 1 H), 3.55 (m, 1.3 H), 3.37 (m, 0.7 H),3.2-2.9 {bm, 4 H), 1.30 (m, 3 H). MS
catenlated for CiH;sBrF;NO+H: 366, observed: 366,

8-Bromeo-7-methoxy-1-methvi-2,3,4, 5-tetrahydro-1 H-3-benzazepine
A solution of N-irifluoroacetyl-8-bromo-7-methoxy-1-methyl-2,3,4,5-tetrahvdro-
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1H-3-benzazepine (0.95 g, 2.59 mmol) in methanol (20 mL,) was treated with 15%
agueous NaCQH (25 mL), and stitred overnight at 20°C. The product mixiure was diluted
with water (100 mL), extracted twice with EtOAc (100 mL), the combined organic phases
were washed with brine (100 mL), dried with N&,S0, and concenirated to give 0.687 g of
a clear oil. "H NMR (400 MHz, CDCL) 6 7.92 (s, 1 1), 6.34 (5, 1 H), 3.87 (5,3 1), 3.1~
2.9 {m, 6 H}, 2.75 (m, 1 H}, 2.60 (bs, 1 H}, 1.31 (4, J=7 Hz, 3 H). MS calcuiated for
CpHBeNGHH: 270, observed: 270,

Example 2: (RS} 8Chioro-7-methoxy-1-methyi-2,3.4,5-tetrabydro-14-3-

benzazepine

Gl

MH
MeQ”

N-Trifluoroacetyl-8-chloro-7-methoxy-1-methyl-2, 3,4, 5-tetrahydro-1H-3-benzazepine

A solation of N-rifluorocacetyl-7-methoxy-1 »methy1«2,3,4,5-tétrahydm~1ff -3-
benzazepine (0.900 g, 2.67 mmol) in acetonitrile (30 mL) was treated with N-
chlorosuccnimide (0.357 g, 2.67 munoel) and stirred overnight at 70°C. The product
mixture was diluted with water (100 mL), extracted twice with BtOAc (100 mL), the
combined organic phases washed with brine (100 mL}, dried with Na,SO4 and
concentrated. Flash chromatography (20% EtOAc in hexane, silica) resulted in 0.399 g of
& clear oil. "H NMR (400 MHz, CDCl, mixture of rotamers) 8 7.17 {s, 1 H}, 6.68 (m, 1
H), 3.88 (s, 3 H), 3.78 (m, 1 H), 3.6-3.3 (m, 2 H}, 3.2-2.9 (m, 4 H), 1.34 (m, 3 H). MS
cateulated for Ci.HisCIE;NO+H: 322, observed: 322,

8-Chloro-7-methoxy-1-methyl-2,3,4,5-tetralydro-1 H-3-benzazepine

A solution of N-trifluoroacetyl-B-chloro7-roethoxy-1-methyl-2 3 4, 5-tetrahydro-
1H-3-benzazepine (0.399 g, 1.24 mmol) in methano! (20 mL) was freated with 15%
aqueous NaQH (20 mL), and stimred overnight at 20°C. The product mixture was diluted
with water (100 mL), extracted twice with EtOA¢ (100 mL), the combined organic phases
were washed with brine (100 mL), dried with Na;S0, and concentrated to give 0.306 g of
a yeliow solid. 'H NMR (400 MEiz, CDCls) 6 7.05 (s, 1 H), 6.59 (5, 1 HJ), 3.80 (5, 3 H),
3.0-2.8 (m, 6 1), 2.62 (m, 1 H), 2.16 (bs, 1 H), 1.24 (d, J=7 Hz, 3 H). MS calenlated for
C2ECINGHEH: 226, observed: 226,
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Example 3: (R,S) 8-lodo-7-methoxy-1-meithyl-2,3,4,5-tactrhydro-1H-3-benzazepine

NH

Mel

N-Trifluoroacetyl-8-iodo-7-methoxy-1-methyl-2,3, 4, 5-tetrahydro-1 H-3-benzazepine
A solution of N-trifluoroacetyl-7-methoxy-1-methyl-2,3,4,5-tetrahydro-14-3-

benzazepine (1.50 g, 5.22 mmol) in methanol (70 mL) was treated with CaCO; (1.06 g,
10.44 mmot) followed by a solution of ICI (1.70 g, 10.44 mmotl) in methanol (10 mL}, and
stirred overmight at 20°C. The product mixtire was filiered, concentrated, dissolved in
EtOAc (200 ml), extracted twice with 5% aqueous sodium bisulfite (100 ml), once with
brine (100 mi), dried with Na,SO, and concentrated. Flash chromatography (15% EtOAc
in hexane, silica) reeulted in 1.54 g of 2 white solid. "H NMR (400 MHz, CDCls, mixture
of rotamers) 8 7.55 (m, 1 H), 6.57 (m, 1 H), 3.86 (s, 3 H), 3.80 (m, 1 ), 3.60-3.30 (m, 2

H), 3.20-2.80 (m, 4 H), 1.30 (m, 3 H). MS caleulated for C,,H,sF;INO,+H: 414,
observed: 414.

8-Todo-7-methoxy-1-methyl-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-trifiuoroacetyl-8-todo7-methoxy-1-methyi-2,3,4,5-tetrahydro-1 H-
3-benzazepine (0.600 g, 1.45 mmol} in methanol (20 mL) was treated with 15% aqueous
NaQOH (20 mL), and stirred for 3 hours at 50°C. The product mixture was diluted with
water (100 mL), exiracted twice with BtOAc (100 mL), the combined organic phases were
washed with brine (100 mL), dried with Na;S0, and concentrated to give 0425 gof a
yeliow solid. "H NMR (400 MHz, CDCly) 8 7.52 (s, 1 H}, 6.57 (3, 1 H), 3.86 (3,3 H),
3.12-3.06 (m, 4 HJ, 2.95 @, 2 H), 2.75 (, 1 H), 2.43 (bs, 1 H), 1.33 (¢, J=8 Hz, 3 H).
MS caleulated for CoH INO+H: 318, observed: 318,

Example 4: (R,8) 8-Brome-7-hydrozy-1-methyi-2.3.4,S-{etrahydre-LH-3-benzazepine

N-Trifluoroacel-8-bromo-7-lydroxy-1-methyl-2,3, 4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-frifivoroacetyl-B-bromo-7-methoxy-1-methyl-2,3,4,5-tetrabrydro-
1H-3-benzazepine (1.50 g, 4.10 mmol) in dichleromethane (80 ml) was treated dropwise
with BBr, (9.4 mL of 2 1.0M solution in CH,Cl,, 9.4 mmot), and the mixture stirred
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overnight while warming to 20°C. The excess BBr: was quenched with the dropwise
addition of water, the mixture diluted with ether (200 mL), washed with Nap,CO, (100 ml)
and brine (100 mL), dried with Na,SO, and concentrated. Fiash chromatography (15%
BtOAg in hexane, silica) resulted in 1.25 g of a white solid foam, 'H NMR (400 MHz,
CDCla, mixture of rotamers) § 7.25 (s, 1 H}, 6.7% (m, T ¥}, 3.75 (m, 1 H), 3.7-3.3 (m, 2
H), 3.2-2.8 (m, 4 H), 1.32 (m, 3 H). ‘

8-Bromo-7-hydroxy-]-methyl-2, 3,4, 5-tetrahydro-1H-3-benzazepine

- A solution of N-trifluoroacetyl-8-bromo-7-hydroxy-1-methyl-2.3 4,5 -tetrahydro-
1 H-3-penzazepine (0.655 g, 1.89 mmol) in methanol (20 m1) was treated with 15%
aqueous NaOH (20 mL), and stirred overnight at 20°C. The product mixture wes diluted
with water (100 mL), extracted twice with EtOAc (100 mL), the combined organic phases
were washed with brine (100 L), dried with Na,80, and concentrated to give (.460 g of
a clear oil. '"HNMR (400 MHz, DMSO-ds) 6 7.11 (s, 1 H), 6.65 (s, 1 H), 2.90 (m, 1 H),

2.73 (m, 5 H), 2.55 (m, 1 H), 1.19 (4, =7 Hz, 3 H). MS calculated for C) H,BrINO+H:
236, observed: 256.

Example 5: (RS} 7-Alivlogy-8-brome-1-methyi-2,3.4,5-tetrahydro-LH-3-benzazepine

N-Trifluoroacetyi-7-allyloxy-8-bromo-l-methyl-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-trifinoroacetyl-8-bromo-7-hydroxy-1-methyi-2,3,4,5-fetrahydro-
1H-3-benzazepine (0.150 g, 0.426 mmol} in dichioromethane (5 mi) was treated with altyl
bromide (0.155 g, 1.28 mmol) and DBU (0.195 g, 1.28 mmol) and then stirred 2 hours at
20°C. The product mixinre was dituted with BtOAc {50 mL), washed with 5% aqueous
HC1 (20 mL), brine (20 mL), dried with Na;50, and concentrated. Flash chromatography
(15% EtOAc in hexane, silica) resulted in 0.149 g of a clear oil. "H NMR (400 MHz,
CDCls, mixture of rotamers) 8 7.34 (s, 1 H), 6.65 (m, 1 HJ, 6.04 (m, 1 H), 5.47 (4, F=17
Hz, 1 H), 5.30 (d, ]=9 Hz, ]l H),4.59 (5, 2 H}, 3.80 (m, 1 H), 3.6-3.3 (m, 3 H), 3.2-2.8 (m,
4 H), 1.31 (m, 3 H). MS calculated for C;¢H,Br¥F:NO+H: 392, observed: 392.

7-Allyloxy-8-bromo-1-methyl-2,3,4, 5-tetrahydro-1 H-3-benzazepine
A solution of N-trifluoroacetyl-7-altyloxy-8-bromo-1-methyl-2,3,4, 5-tetrabydro-
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1H-3-benzazepine (1.18 g, 3.00 mmol) in methanol (35 ml) was treated with 15%
aqueous NaOH (35 mL), and stirred overnight at 20°C. The product mixture was diluted
with water (200 mL), extracted twice with EtOAc (200 L), the combined organic phases
were washed with brine (100 mL), dried with Na,SO, and concentrated io give 0.880 g of
a clear oil. "H NMR (400 MHz, CDCL) & 7.29 (5, 1 H), 6.63 (5, 1 H), 6.04 (m, 1 H), 5.47

(d, 7=17 Hz, 1 H), 5.29 (4, J=11 Hz, 1 H), 4.58 (s, 2 H), 3.01 (m, 3 H), 2.89 (m, 3 H}, 2.75

(m, 1 H), 1.31 (&, J=7 Hz, 3 H}. MS calcnlated for CH;BrNO+H: 296, observed: 296,

Example 6: (R,S) 7-Benzyioxy-8-bromo-i-methyl-2,3,4,5-tetrahydro-1H-3-

benzazepine

B

-~

N-Trifluoroacetyl-7-benzyioxy-8-bromo-1-methyl-2, 3,4, 5-tetrahydro- ] H-3-bentzazepine

A solution of N-rifluoroacetyl-8-bromo-7-hydroxy-1-methvi-2.3 4,5-tetrahydro-
1H-3-benzazepine (0.075 g, 0.213 mmol) in dichloromethane (5 mL) was treated with
benzyl bromide (0.072 g, 0.64 mmol), DBU (0.100 g, 0.64 mmol), and stivred 2 hours at
20°C. The product mixture was diluted with EtOAc (50 mL), washed with 5% aqueous
HCI (20 mL}, brine (20 mL), dried with Na,80, and concenirated. Flash chromatography
{15% BtOAc in hexane, silica) resulted m 0.081 g of a clear ofl. MS calculated for
CaoH s BIFsNOy+H: 442, observed: 442.

NH

7-Benzyloxy-8-bromo-1-methyl-2,3,4, 5-tetrahvdro-1 H-3-benzazepine

A soiution of N-frifizoroacetyl-7-benzyloxy-8-bromo-1-methyl-2,3 4, 5-tetrahydro-
1H-3-benzazepine (0‘.81 g, 1.83 mmol} in methanol (20 mL) was treated with 15%
aqueous NaOH (20 mL), and stirred overnight at 20°C. The product mixture was diluted
with water (200 mlL), extracted twice with BtOAc (200 mL}), the combined organic phases
were washed with brine (100 mL), dried with Na,S0, and concentrated to give 0.412 g of
a clear oil. 'H NMR (400 MHz, CDCL) & 7.38 {d, J=8 Hz, 2 H), 7.30 (dd, F=7, 8 Hz, 2
H), 723 (m, 2 H), 6.61 (s, 1 H), 5.03 (5, 2 H), 2.94 {m, 3 H), 2.81 (m, 3 H}, 2.62 (m, 1 H),
2.30 (bs, 1 H), 1.24 (d, 7=7 Hz, 3 H). MS calculated for € o BeNO+H: 346, observed:
346.
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Example 7: (R,S) 8-Bromo-7-cthoxy-I-methyl-2,3,4,5-tetrahydro-14-3-benzazepine

Bt

[{13]
f"/\“'o g

N-Trifluoroacetyl-8-bromo-7-ethaxy-I-methyl-2,3,4, 5-tetralydro-1 H-3-benzazepine

A solution of N-triflucroacetyl-8-bromo-7-hydroxy-1 -methyi-2,3 4, 5-tetrahydro-
1H-3-benzazepine (0.015 g, 0.043 mmol}) in dichloromethane (1 mL)} was freated with
ethyl jodide (0.016 g, 0.102 mmol}, DBU (0.016 g, 0.102 mmol) and stivred 2 howrs at
20°C, The product mixture was diluted with EtOAc (10 ml}, washed with 5% aqueous
HCI (5 mL), brine {5 mL), dried with Na,SO, and concentrated. Flash chrdmatography
(15% EtOAc in hexane, silica) resulted in 0.010 g of a clear oil.

&-Bromo-7-ethoxy-1-methyl-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-irifluoroacetyl-8-brome-7-ethoxy-1-methyl-2,3,4, 5tetrahydro-1 H-
3-benzazepine (0.010 g, 0.026 mmol) in methanol (1 mL.) was treated with 15% agueous
NaOH (1 L), and stirred overnight at 20°C, The product mixiure was diluted with water
(3 mL), extracted twice with BEtCAc (5 ml.), the combined organic phases were washed
with brine (3 mL), dried with Na,8C, and concentrated to give 0.007 g of a clear oil. 'H
NMR (400 Mz, CDCl;) 6 7.29 (5, 1 H), 6.63 (5, 1 H), 4.07 (g, J=6 Hz, 2 H), 3.03 (m, 3
H),2.91(m, 3H),2.73 (m, 1 H), 226 {(bs, 1 H}, 1.46 (t, =0 Hz, 3 H), 1.32 (¢, ;=T Hz, 3
). MS calculated for CysHpBrFNOG+H: 380, observed: 380.

Example §: (R,S) 8-Bromo-7-isopropoxy-i-methyl-2,3,4,5-tetrabydro-1H5-3-

benzazepine

N-Triftuoroacetyl-8-bromo-7-isvpropoxy-1-methyl-2, 3,4, 5-tetrahydro-1H-3-benzazepine
A, solution of N-trifluoroacetyl-8-bromo-7-hydroxy-1-methvl-2,3.4,5-tetrabydro-

1H-3-benzazepine (0.035 g, 0.099 mmol) in dichloromethane (1 mL) was freated with

isopropyl bromide (0.037 g, 0.297 mmeol), DBU (0.048 g, 0.205 mumol) and stirred 2 hours
at 20°C. The product mixture was diluted with EtOAc (10 mL), washed with 5% agueous
HCI (5 mL), brine (5 ml), dried with N2,SO, and concentrated: Fiash chromatography
(15% EtOAc in hexane, silica) resulted in 0.014 g of a clear oil. MS calculated for
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CisH1pBrENQyHH: 394, observed: 394.

8-Bromo-7-isopropoxy-1-methyl-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solntion of N-rifluoroacetyl-8-bromo-7-isopropoxy-1-methyl-2. 3 4,5-
tetrahydro- 1 H-3-benzazepine (0.014 g, 0.035 mmol) in methanol (1 mL} was freated with
15% aqneo;zs NaOH (1 mL), and stirred overnight at 20°C. The product mixture was
diluted with water (3 mL), extracted twice with BtOAc (5 mL), the combined orgamic
phases were washed with brine (3 ml), dried with Na,80, and concentrated o give 0.008
g of a clear oil. "HNMR (400 MHz, CDClL) 8 7.24 (s, 1 H), 6.64 (3, 1 H), 4.48 (m, 1 H),
2,98 (m,3 H), 2.87 (m, 3 H), 1.36 {m, 6 H), 1.30 (d, J=7 Hz, 3 H). MS calculated for
CraHapBINO+H: 298, observed: 298,

Example 9: (R,S) K-Methyl-8-bromo-7-methoxy-1-methy}-2,3,4,5-tetrabydro-15-3~

benzazepine

Br

N=Bie
Mol '

A solution of 8-Bromo-7-methoxy-1-methyl-2,3 4,5-tetrahydro-1 H-3-benzazepine
(6 mg, 0.022 mmol) in methanol {1 mL) was treated with excess paraformaldehyde, 1.0 M
HCl in ether (0.004 mL, 0.004 mmol}, NaBH;CN (1.0 mg, 0.013 mmol), and stirred
overnight at 20°C. The product mixture was dituted with 5% aqueous NaOH (5 mL),
extracted 3 times with CH,Cl; (5 mL each), the combined organic phases were dried with
Na,SO, and concentrated. Flash chromatography (10% MeOH in CH,Cl,, silica) resulted
in 5 mg of a clear oil. "H NMR (400 MHz, CDCL) 6 7.31 (s, 1 H), 6.66 (5, 1 H), 3.87 (s,
3 H), 3.26 (bm, 2 H), 3.01 (bs, 1 H), 2.85 (m, 2 H), 2.45 (5, 3 H), 2.45-2.25 (m, 2 ), 1.36
{4, =7 Hz, 3 H). MS calculated for C;H,.BriNO+H: 284, observed: 284,

Example 10: (B,S) N-Propyi-8-bromo-7-methoxy-l-methyl-2,3 4,5-tetrahydre-15-3-

benzazepine

| Ne= P
Meo” /

A solution of 8-Bromeo-7-nethoxy-1-methyl-1,2 4, 5-tetrahydro-3H-3-benzazepine
{6mg, 0.022 mmol) in methanol (1 mL) was freated with propionaldehyde (5.0 mg, 0.067
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mmmol), 1.0 M HCI in ether (0.004 mL, 0.004 mmol}, NaBH;CN (1.0 mg, 0.013 mmol),
and stirred overnight at 20°C. The product mixture was diluted with 5% agueous NaOH
(5 mL), extracted 3 times with CH;Cl; (5 mL each), the combined organic phases were
dried with Na;SO, and concentrated. Flash chromatography (10% MeOH in CH,Cl,,
silica) resulted in 4 mg of a clear oil. '"H NMR (400 MHz, CD,0D) § 7.33 (s, 1 H), 6.87
(s, 1 H),3.84 (5,3 H), 3.25 (m, 2 H), 3.11 (m, 2 H), 2.97 (m, 1 H),2.78 (bm, 2 H), 2.63
(bm, 2 H), 1.67 {m, 2 1), 1.38 (4, }=7 Hz, 3 H), 0.96 (¢, J=7 Hz, 3 H). MS calculated for
C1sEBrNO+HH: 312, observed: 312,

Example 11: B.S) 7-Bydroxy-8-iedo-1-methyi-2,3.4,5-tefrahydro-1H-3-henzazepine

NH
HO

N-Trifluoroacetyl-7-hydroxy-8-iodo-1-methyl-2,3, 4, 5-tefrahydro- 1 H-3-benzazepine

A solution of Nrifluoroacetyl-8-iodo-7-methoxy--methyl-2 3 4, 5-tefralivdro-1 H-
3-benzazepine (80 mg, 0.1 mmeol) in dichloromethane (3 mL} was treated with BBz,
(0.40 mL of 2 1.0M solution in CH,Cly, 0.40 mmol) and stirred overnight at 20°C. The
excess BBra: was quenched with water and the product mixture was dituted with ether (20
mL), washed with Na,COs (10 mL) and brine (10 ml), dried with Na,SO, and
concentrated. Flask chromatography (15% EtOAc in hexane, silica} resulted in 74 mg of a
white solid. MS calculaied for CisH aFsINO+H: 400, observed: 400.

7-Hydroxy-8-iodo-1-methyi-2,3,4,5-tetrahvdro-1 H-3-benzazepine

A solution of N-iriflucroacetyl-7-hydroxy-§-iodo-1-methyl-2,3 4,5 4etrahydro-1.H-
3-benzazepine (25 mg, 0.063 mmol) in methanol {2 mL) was treated with 1 5% agueous
NaOH (2 mL), and stirred overnight at 20°C. The product mixturs was diluted with water
(5 mL), extracted twice with EtOAc (5 mL), the combined organic phases were washed
with brine (5 ml.), dried with NaySO, and concentrated to give 13 mg of 2 white solid. 'H
NMR. (400 MHz, CD.0D) 6 746 (s, L H), 6.64 (5, 1 H)),3.16 (m, 3 H), 2.94 (m, 3 H),
2.81 (m, 1 1), 1.35 (&, J=7 Hz, 3 H). MS caloulated for Ci,H, INO+H: 304, observed:
304,
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Example 12: (R,8) 7-Aliyloxy-8-iede-1-methyl-2,3.4,5-tetrabydre-1 H-3-benzazepine

e
N-Trifluoroacetyl-7-allyloxy-8-iodo-1-methyl-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-rifluoroacetyl-7-hydroxy-8-iode-1-methryl-2,3 4,5-tetrahydro- 1L H-
3.-benzazepine (30 mg, 0.075 mmol) in dichloromethane {2 ml) was treated with aliyl
bromide {18 mg, 0.15 mmol}, DBU (23 mg, 0.15 mmol) and stirred 2 hours at 20°C, The
product mixture was dituted with BtDAc {10 mL)}, washed with 5% aqueous HCI (5 mL)},
brine (5 mL), dried with Na,80, and concentrated. Flash chromatography (15% EtOAc in
hexane, silica) resulted in 23 mg of a clear ofl. MS calculated for CigHy7FINOHH: 440,
observed: l440.

7-dilyloxy-8-iodo-1-methyi-2,3,4, 5-tetrahydro-1H-3-benzazepine

A solution of Nutrifivoroacetyl-7-allvloxy-8-iodo-1-methyl-2,3,4,5-tetrahydro-1H-
3-benzazepine (23 mg, 0.058 mmol) in methanoel (2 mb) was treated with 15% agueous
NaOH (2 mL), and stirred overnight at 20°C. The product mixture was diluted with water
(5 mL.}, exivacted twice with EtOAc (5 mL,), the combined organic phases were washed
with bzine (5 mL), dried with Na;80, and concentrated to give 18 mg of 2 whits solid. MS
caleuiated for Cu H,INO+H: 344, observed: 344,

Example 13: (RS} 3,5-Dimethyl-6,7,8,9-tetralrydro-SH-1-0za-7-aza-
cycloheptaindene

N-triftuoroaceiyl-3,5-dimethyl-6, 7,8, 9-tetrahydro-5H-1-oxa-7-aza-cycloheptaindene

A solufion of N-irifluorcacetyl-7-aliyloxy-8-iodo-1-methyl-2,3,4,5-tetrahydro-1 H-
3-benzazepine (158 mg, 0.360 mmol) in dimethylformarmide (4 mL) was treated with
EOAc (106 mg, 1.08 mmol), #-BuNBr {116 mg, 0.360 mmol), FPh; {13 mg, ¢.036
mmol), PA(OAC), (4 mg, 0.018 mmol) and stirred overmight at 100°C. The product
mixiure was filtered, water (10 mL) added and then exiracted twice with EtOAc (10 mi).
The combined organic phases were washed with brine (10 mL), dried with Na,80, and
concentrated. Flash chromatography (5% EtOAc in hexane, silica) resulied in 15 mg ofa
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clear oil MS calculated for CigH NGO+ 312, observed: 312,

3,5-Dimethyl-6,7,8,9-terrakydro-5H-1-oxa-7-aza-cycloheptaindene

A solution of N-irifluoroacetyl-3,5-dimethyl-6,7,8,9-tetrahydro-5H-1 -0xa-7-aza-
cyclobeptaindene (15 mg, 0.048 omol) in methanol (2 mL) was treated with 15% aqueous
NaOH (2 mL), and stirred overnight at 20°C. The product mixture was diluted with water
(5 mL), exiracted twice with EtOAc (5 mL), the combined organic phases were washed
with rine (5 mL), dried with Na,30, and concentrated to give 10 mg of a white solid. *H
NMR {400 M¥z, CDCL) 8 7.25 (5,1 H), 7.12 (s, 1 H}, 7.09 (5, 1 H), 3.12 {m, 1 H), 2.97
(m, 4 H), 2.85 (m, 1 H), 2.64 (om, 1 H), 2.15 (s, 3 H), 1.34 (4, J=8 Hz, 3 H). MS
calculated for C,H-NO+H: 216, observed: 216,

Example 14; (R.5) 7-Allvloxy-8-chioro-1-methyl-2,3,4,5-tetraiydro-1 H-3-

benzazepine

N-Trifluoroacetyl-8-chloro-7-hydroxy-1-methyl-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-trifluocroacetyl-8-chioro-7-mefhoxy-1-methyl-2,3 4,5-tetrabydro-
1H-3-benzazepine (48 mg, 0.15 mmol) in dichioromethane (2 ml) was treated with BBr,
(030 mL of a 1.0M solution in CH,Cl;, 0.30 mmol} and stirred overnight at 20°C. The
excess BBr: was quenched with water and the resunlting mixture dituted with ether (20
mL), washed with Na,CO, (10 mL) and brine (10 mL), dred with Na,8Q, and
concentrated. Flash chromatography (15% BtOAc in hexane, silica) resuited in 24 mg of a
white solid. MS caleulated for C . HiCIFNO,+H: 308, obsarved: 308,

N-Trifluorcacetyl-7-aliyioxy-8-chloro-I-methyl-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of Nrifiuoroacetyl-B-chlore-7-hydroxy-1-metiyl-2,3.4;5-tetrabyydro-
1H-3-benzazepine (24 mg, 0.078 mumof) in dichloromethane (2 mlL) was treated with aliyl
bromide (18 mg, 0.15 mmmol), DBU (23 mg, (.15 ramol) and stirred 2 hours at 20°C. The
product mixture was dituted with EtOAc {10 mL), washed with 5% aqueous HC] (5 mL},
brine (5 L), dried with Na,S0, and concenirated. Flash chromatography (15% BtOAc in
hexane, silica) resuited in 23 mg of a white solid. MS calculated for CigHnCIFNO+H:
348, observed: 348,
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7-Allyloxy-8-chioro-1-methyl-2,3,4, 5-tetrahydro- 1H-3-benzazepine

A solution of N-trifluoroacetyl-7-allyloxy-8-chloro-1-mefhyl-2,3,4,5-tetrabvdro-
1H-3-benzazepine (23 mg, 0.066 mmol) in methanol (2 mI.) was freated with 15%
aqueous NaQH (2 mL), and stirred overnight at 20°C. The product mixture was diluted
with water (5 mL), extracted twice with EtOAc (3 mL), the combined organic phases were
waghed with brine (5 mlL), dried with Na,S0, and concentrated to give 15 mg of a white
solid. "H NMR (400 MHz, CD,0D) & 7.12 (s, 1 H), 6.81 (s, 1 H), 6.03 (m, 1 H), 5.43 (4,
J=17 Hz 1 H), 5.24 (d, 7=10 He, 1 H), 4.57 (d, }=5 Hz, 2 H), 3.1-2.9 (m, 5 ), 2.81 {1, 1
H), 2.63 (m, 1 H), 1.30 (d, }=7 Hz, 3 H).

Example 158: (R.5) 7-Methoxy-1-methyl-8-(2-thienyl)-2,3,4,5-tetrahydro-1H-53-
benzazepine

M
MeO”

N-Trifluoroacetyl-7-methoxy-I-methyl-8~(2-thienyi)-2. 3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-trifinorometiylacetyl-8-bromo-7-methoxy-1-methyl-1,2,4,5-
tetrahydro-3H-3-benzazepine (51 mg, 0.14 mmol) in 1,4-dioxane (2 ml) was freated with
thiophene-Z-boronic acid (36 mg, 0.28 rmumol), X,C0; (58 mg, 0.42 mmol), water (0.1
mL), PA(PPhs)s (16 mg, 0.014 mmol} and stirred overnight at 100°C. The product mixre
was diluted with BtOAc, filtered, absorbed on sitica and purified by flash chromatograghy
(10% EtOAc in hexane, silica} resuliing in 28 mg of a yellow solid. MS calculaied for
C1aH;FsNOLS+H: 370, observed: 37¢.

7-Methaxy-] -methyl-8-(2-thienyl)-2,3,4, 5-tetrahydro- 1 H-3-benzazepine

A solution of N-triftuoroacetyl-7-methoxy-1-methyl-8-(2-thienyl)-2,3,4,5-
tetraliydro- 1H-3-benzazepine (28 mg, 0.076 mmol) in mathanol (2 mL) was treated with
15% agqueous NaOH (2 ml), and sfirred 0.5 hours at 50°C, The product mixture was
diluted with water (5 ml), extracted twice with EtQOAc (5 mL), the combined organic
phases were washed with brine {5 mL), dried with Na,S0, and concentrated to give 18 mg
of & yellow oil. 'H NMR (400 MHz, CDCL) 6 7.45 (¢, J=4 Hz, } H), 7.39 (5, 1 F), 7.27
(@, J=6Hz, 1 5, 7.07 (dd, J=4, 6 Hz, 1 H}, 6.71 (s, 1 H}, 390, 3H),31-29(m, 6 H),
2.80 (m, 1 H), 2.22 (bs, 1 H), L.38 (¢, 7=7 Hz, 3 H). MS calculated for CisH sNOSHH:
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274, chserved: 274.

Example 16: (R,8) 8-Cvanc-7-methoxy-1-methyl-2,3.4.5-tetrabydro-14-3-

benzazepine

N-Trifluaroacetyl-&-cyano-7-methoxy-1-methyl-2,3,4, 5-tetrakydro-1H-3-benzazepine

A solufion of N-trifinoroacetyl-8-bromo-7-methoxy-1-methyl-2,3,4,5-tetraliydro-
1H-3-benzazepine (18 mg, 0.05 mmol) in dimethylformamide (1 mL) was treated with
CuCN (20 mg, 0.24 mmol) and the mixture was microwaved at 200°C for 0.5 hours. The
product mixture was diluted with water (5 mL), extracted twice with EtOAc (5 mL), the
combined organic phases were washed with birine (5 mL), dried with Na,S80, and
concentrated. Flash chromatography (35% BtOAc in hexane, silica) resulied in 10 mg of 2
clear oil. MS calculated for CysH sFsNaOoHH: 313, observed: 313,

8-Cyano-7-methoxy-I-methyl-2, 3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-irifluoroacetyl-8-cyano-7-methoxy-1-methyl-2,3,4,5-tetrahydro-
1H-3-benzazepine (10 mg, 0.032 mmol) in methanol (2 mL} was freated with 15%
aqueons NaOH (2 mL), and stirred 1 hour at 50°C. The product mixture was dilutsd with
water (5 mL), extracted twice with BitOAc (§ mL}, the combined organic phases were

~waghed with brine (5 mL), dried with Na,S0, and concentrated to give 6.0 mg of a white

sotid. 'H NMR (400 MFz, CD,0D) 6 7.33 (s, 1 H), 6.93 {5, 1 HJ, 3.91 (s, 3 H), 3.18-2.97
{m, 5H), 2.80 (m, | H), 2.60 (m, 1 H), 1.33 (d, J=8 Hz, 3 H). MS calculated for
Ci3H04H: 217, observed: 217,

Example 17: (R,S) 8-bromo-1-cyclepropyi-7-methoxy-2,3.4,5-tetrahydro-1 H-3-
benzazepine

NE

#e0”
N-Trifiuoroacetyl-1-cvelopropyl-7-methoxy-2,3,4, 5-tetralydro-1 H-3-benzazepine
A solution of diethyl zinc (1 ml., 1 M i hexanes) in dichloromethane (1 mL) at
0°C was treated with trifluoroacetic acid in dichloromethane (0.5 mL} and the mixture
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stirred for 15 min. Dilodomethane (0.280 g, 1.0 mmol) in dichioromethane (0.5 ml) was
then added and stirred for 15 minuies. N-Trifinoroacetyl-7-methoxy-1-methylene-2,3.4,5-
tetrahydro-1H-3-benzazepine (0.075 g, 0.26 mmol) in dichloromethane (1 mL) was added
and the mixtore stirred for 30 minutes at 0°C and then for 2 hours at 20°C. The product
mixture was quenched with aqueous saturated NELCL (5 mL), extracted twice with CILCl,
(20 mL}, washed with saturated aqueons NaHCO; (10 mL), washed with H,O (10 mL),
and coneentrated, Flash chromatopraphy (7% EtOAc in hexanes, sitica) resulted in 0.050
g of a white solid. MS calentated for C,sH6FsNOy+H: 300, observed: 300.

N-Trifluoroacetyi-8-bromo-I-cyclopropyl-7-methoxy-2,3 4, 5-tetrahydro- 1 H-3-
benzazepine

A solution of N-trifluoroacetyi-1-cyclopropyi-7-methoxy-2,3,4,5-tetmhydro-1H-3-
benzazepine (0.025 g, 0.08 mmol) in acetonitrils (1 mL) was ireated with N-
bromosuccinimrde (0.032 g, 0.18 minol) and strred for 2 hrs. at 50°C. The product
mixture was concentrated and then purified by ﬂasli chromatography (10% EiOAc in
hexanes, sitica) resulting in 0.014 g of 2 white solid. MS calculated for
C1H s BrFaNOHH: 378, observed: 378.

8-bromo-1-cyclopropyl-7-methoxy-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-triflnoroacetyl-8-bromo-1 -cyciopropyl-7-methoxy-2,34,5-
tetrabydro-LH-3-benzazepine (0.014 g, 0.037 mmol} in methanol (1 mL)} was treated with
15% agueous NaOQH (1 mL), and stirred for 2 hovrs at 50°C. The product mixiure was
diluted with brine (10 mL), extracted twice with EtOAc (10 mL), dried with MgSQO,, and
concenirated to give 0.008 g of a clear oil. "H NMR (400 MHz, CD,0D) 5 7.26 (s, 1 H),
6.78 (5, 1 H), 3.83 (5,3 1), 3.02 (m, 2 H), 2.92 (m, 2 1}, 2.67 (5, 21, 0.91 (m, 2 H), 0.85
{m, 2 H). MS calculated for Ci.H,(BINO+H: 282, observed: 282,

Example 18: (R,S) 8-bromo-1-hydroxymethyl-7-methoxy-2.3, 4, 5-tetrabyvdro-1 5.3~
benzazepine
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N-Trifluoroacenyi-1-hydroxymethyl-7-methoxy-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A sohation of N-trifluoroacetyl-7-methoxy-1 -methviene-2,3.4,5-tetrahydro-1LH-3-
benzazepine (0.100 g, 0.35 mmol) in tetrahydrofuran (1 mL) was treated with BH;-THF
complex (0.36 ml, 1 M in THF), and stirred for 30 min. at 20°C. Water (0.5 mL),
saturated aqueous NaHCG; (0.5 mL), and 30% H,0, (0.2 ml) were added sequentially
and the reaction sirred for 30 min. at 20°C. The product mixture was diluied with BtCAc
(10 mL), washed with brine {10 mL}, and concentrated. Flash chromatography (33%
EtOAc in hexane, silica) resulied in 0.035 g of 2 clear oil. MS calculated for
C4HFNO;+H: 304, observed: 304,

N-Trifluoroacetvi-8-bromo-I-hydroxymetiyi-7-methoxy-2,3,4, S-tetrahydro-1 H-3-
benzazepine

A solution of N-iriflnoromsthylacetyl-1-hydroxymethyl-7-methoxy-2,3 4,5~
tetrahydro-1H-3-benzazepine (0.035 g, 0.12 mmoi) in acetonitrile (1 mL) was treated with
N-bromosuccinimide (0.025 g, 0.14 mmol), and stirred for 30 min. at 20°C. The product
mixture was concentrated and then purified by flash chromatography (33% EtQAcin

hexane, silica) resulting in 0.019 g clear oil. MS calculated for C),H,sBrF.NO;+H: 382,
observed: 382.

8-bromo-I-hydroxymethyl-7-methoxy-2,3,4,5-tetrakydro-1 H-3-benzazepine

A solution of N-triflucroacetyl-8-bromo- 1 -bydroxymethyl-7-methoxy-2,3.4,5-
tetrahydro-14-3-benzazepine (0.009 g, 0.024 mmol) in methanol {1 ml) was treated with
15% aqueons NaQOH (I mL}, and stimed for 1 hour at 50°C. The product mixture was
diluted with brine (5 ml), extracted twice with BtOAc (5 mL), dried with MgBC,, and
concentrated to give 0.006 g clear oil, "H NMR (400 MHz, CD,0D) § 7.28 (5, 1 H), 6.79

(s, 1 H),3.84 (m, 2 H), 3.0-2.8 (m, 7 H). MS calcnlated for C;,HsBrNGC+H: 286,
cbserved: 286.

Example 19: (R,S) §-Bromo-1-ethyl-7T-methoxy-2,3,4,5tetrabydro-1H-3-benzazepine
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N-Crotyl, N-trifluoroacetyl-2-ipdo-5-methoxyphenethyiamine

A solution of N-irifincroacetyl-2-iodo-5-methoxyphensihylamine (6.68 g, 17.9
mmol) in toluene (100 mL) was treated with K,CO; (3.22 g, 23.3 mmol), KOH (3.01 g,
53.7 mmol}, n-BudNBr (0.580 g, 1.80 mmol) and croty! bromide (3.15 g, 23.3 munol}. The
mixture was stirred at 75°C for 16 hours, cooled to 20°C, diluted with Et,G (500 mL),
washed with 10% agueous HC (500 mL) and concentrated. Flash chromatography (10%
EtOAc in hexane, silica) resulted in 5.22 g of a clear oil. MS calculated for
CsHLFsINO+H: 428, observed: 428.

N-Trifiuorcacetyl-l-ethylene-7-methoxy-2, 3,4, 5-tetrakydro-1H-3-benzazepine

A solution of N-crotyl, N-rifluoroacetyi-2-iodo-5-methoxyphenethylamine (5.20
g, 12.2 mmol) in dimethylformamide (80 mL) was treated with KOAc (3.59 g, 36.6
mmol}, -BuNBr {3.93 g, 12.2 mmol), PPh, (0.320g, 1.22 mmol}, Pd{OAc), (0.137 g,
0.61 mmol) and stirred overnight at 90°C. The product mixture was cooled to 20°C,
diluted with water (200 mL}, extracted twice with ether (500 mL), the combined organic
phases washed twice with brine (200 mL), and concentrated. Flash chromatography (10%
EiDAc in hexane, silica) resulied in 2.29 g of a clear oil, which consists of a mixture of
olefmic isomers. MS caleulated for CysH;6F3NO+EH: 300, observed: 300.

N-Trifluoroncetyi-1-ethyl-7-methoxy-2,3,4, 5-tetrahydro-1H -3-benzazepine

A solution of Nrifluoroacetyl-1-ethylene-7-methoxy-2,3,4,5-tetrahydro-1 H-3-
benzazepine (2.29 g, 7.65 mmol) in roethanol (100 mL) was treated with 10% PJ/C 4.0 g,
0.77 mmot)) and stirred overnight under an atmosphere of hydrogen. The product mixture
was filtered through a pad of celite and silica, and the solvent removed to give 2.14 gofa
clear oil. MS calculsted for CsHisF.NO,+H: 302, observed: 302,

N-Trifluoroacetyl-8-bromo-I-ethyl-7-methoxy-2, 3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-rifluorolaceiyi-1-ethyl-7-methoxy-23 4 ,5-teirahy&m-13 -3
benzazepine (0.710 g, 2.36 mmol) in acetonitrile {20 mL} was treated with N-
bromosuccinimide (0.504 g, 2.83 mmol), and stirred overnight at 20°C, The product
mixture was concentrated, dituted with EtOAc (100 mL), washed with water (50 mL) and
brine (50 ml), dried with Na,SO, and concentrated. Flash chromatography (10% EtOAc
in hexanes, silica) resulted n 0.561 g of a clear oil. MS calculated for C,¢H,BrFaNG+H:
380, observed: 380,
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8-Bromo-1-ethyl-7-methoxy-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-trifluoroacetyl-8-bromo-1-ethyl-7-methoxy-2,3.4,5-tefrahydre-1 H-
3-benzazepine (0.561 g, 1.48 mmol} in methanol (30 mL) was wreated with 15% agueous
NaGH (30 mL), and stirred overnight at 20°C. The product mixture was diluted with
brine (100 mL), extracted twice with EtOAc (200 mL), dried with MgSQ,, and
concentrated to give 0.412 g of a clear oil. 'H NMR (400 MHz, CD0D) § 7.24 (s, 1 H),
6.76 (s, 1 I}, 3.83 (s, 3 ), 3.02 (m, 3 H), 2.91 (s, 1 HD), 2.85-2.76 (m, 3 H), 2.63 (m, 1 H),
1.78 (m, 1 H), 1.72 (m, 1 H), 0.94 (d4, J=8, 8 Hz, 3 H}. MS calculated for
CaHBINO~+H: 284, observed: 284,

Example 20: (R,S) §-Chlore-1-ethyi-7-methoxy-2,3,4,5-tetrahydro-1H-3-benzazepine

N-Trifluoroacetyl-8-chloro-I-ethyl-7-methoxy-2, 3,4, 5-tetrahydro-1 H-3-benzazepine

A solufion of N-rifiuorolacetyl-1 -ethiyl-7-methoxy-2,3,4,5-tetrahydro-1 H-3-
benzazepine (0.600 g, 1.99 mmol) in acetonitrile (20 mL) was treated with N-
chlorosuceinitmide (0.057 g, 0.32 mmol), and stitred overmnight at 60°C. The product
mixture was concenirated, diluted with BtOAc (100 mL), washad with water (50 mL) and
brine (50 ml.), dried with Na,80, and concenirated. Flash chromatography (10% BiOAc

in hexanes, silica) resulted in 0.421 g of a clear oil. MS caleutated for C,sH7CIF.NOAH:
336, observed: 336.

8-Chloro-i-ethyl-7-methoxy-2,3,4, 3-tetrahydro-1 H-3-benzazepine

A solution of N-irifluoroacetyl-8-chloro-1-ethyl-7-methoxy-2,3,4, 5-tetrabydro- 1 H-
3-benzazepine (0.421 g, 1.25 mmol) in methano! (30 mL) was treated with 15% agueous
NaOH (30 mL), and stirred overnight at 20°C. The product mixture was diluted with
brine (100 ml), extracted twice with BtOAc (200 ml), dried with MgSC,, and
concentrated to give 0.241 g of a clear oil. 'H NMR (400 MHz, CD;0D) 8 7.05 (s, 1 H),
6.79 (s, 1 H},3.84 (5, 3 H), 3.03 (m, 3 H}, 2.91 (5, | H}), 2.86-2.76 (m, 3 H}, 2.64 (m, 1 H),
1.81 {m, 1 H), 1.72 (m, 1 H), 0.93 (d¢, J=8, 8 Hz, 3 H). MS calenlated for
C1aB 15cINGHH: 240, observed: 240,
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Example 21: (R,S) 8-Bromo-1-isopropyl-7-methoxy-2.3.4 S-tefrabydro-1H-3-

benzazepine

N-(3-methylbut-2-enyl), N-trifluoroacetyl-2-iodo-5-methoxyphenethylamine

A solution of N-riftuoroacetyl-2-iodo-3-methoxyphenethylamine (0.700 g, 1.88
mmol) in toluene (25 mL) was treated with K,CO; (0.340 g, 2.4 mmol}, KOH (0.210 g,
3.76 mmol), n-BuNBr (0.060 g, 0.19 mmol) and 4-brome-2-methyl-2-butene (0.364 g,
2.44 mmol). The mixture was stirred at 80°C for 3 hours, covled to 20°C, diluted with
ether (100 ml), washed with 10% HCI (50 mL) and concentrated. Flash chromatography
(10% EtOAc in hexane, silica) resulted in 0.272 g of a clear oil. "H NMR (400 MEz,
CDCls, mixture of rotamers) & 7.65 (m, 1 H), 6.75 (m, 1 H), 6.54 (m, 1 H), 5.20 (m, 4 H),
50{m, 6 H), 410 (m, 1 H), 3.82 {m, 1 H}, 3.76 (d, 2H), 3.50 (m, 2 H), 3.02 {m, 2H), 1.75
(1, 35, 1.66(m, 3H).

N-Trifluoroacetyl-1-isopropylene-7-methoxy-2,3,4,5-tetrahydro- 1 H-3-benzazepine

A solution of N-(3-methyibui-2-enyl), N-trifluoroacetyl-2-iodo-5-
methoxyphenethylamine (0.0272 g, 0.62 mmol) in dimethylformamide (12 ml.) was
freated with KOAc (0.183 g, 1.86 mmol}, n-Bu,NBr (0.200 g, 0.062 mmol), PPh; (0.016g,
0.062 mmol), PAOAC), (0.183 g, 1.86 mmol) and stirred overnight at $0°C. The product
mixture was cooled to 20°C, diluted with water (50 mL), extracted twice with ether (50
mL), the combined organic phases were washed with brine (50 mL), and concentrated.
Flash chromatography (10% EtOAc in hexane, silica) resulted in 0.096 g of 2 clear oil.
MS calculated for C; B2 FaNO,+H: 314, observed: 314,

N-Trifluoreacetyi-1-isopropyl-7-methoxy-2,3,4, 5-tetrahydro-1H -3-benzazepine

A solution of N-trifluoroacetyl-1-isopropylene-7-methoxy-2,3 4,5-tetrahydro-1.H-
3-benzazepine (0.096 g, 0.31 mmol) in ethanol (2 mL) was treated with 10% Pd/C (0.033
g, 0.031 mmol)) and stirred overnight under an atmosphere of hydrogen. The product
mixiure was filtered through a pad of celite and sitica, and the solvent removed to give
0.0%91 g of a clear oil. MS caloulated for CyBa0FINO-+HH: 316, observed: 316.
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MN-Trifluoroacetyl-8-bromo-I-isopropyl-7-methoxy-2,3,4, 5-tetrahydro-1 H.3-benzazepine

A solution of N-triftuorolacetyl-1 -isopropyl~7—meﬂ10xy—2;3 4, 5-4efrahydro-1H-3-
benzazepme (0.091 g, 0.29 mmol) i acetonitrile (3 ml) was treated with N-
bromosuccinimide (0.057 g, 0.32 mmol), and stirred overnight at 20°C. After removing
the solvent, fiash chromatography (10% EtOAc in hexanes, silica) resulted in 0.056 gofa
clear oil. MS calcnlated for CigH oBiF.NOy+H: 394, observed: 394,

&-Bromo-1-isopropyl-7-methexy-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-rifluorcacetyl-8-bromo-1 -isopropyi-7-methoxy-2,3 ,4,5-
tetrahydr&lﬁ-}bmzachﬁne (0.013 g, 0.03 mmol) methanol (0.5 mL) was treated with
15% agueous NaQH (0.5 mL), and stirred overnight at 20°C. The product mixture was
dituted with brine (5 mL), extracted twice with BtOAc (5 mL), dried with MgS0,, and
concentrated to give 0.10 g of a clear oil. 'H NMR (400 MHz, CD;0D) 6 7.08 (s, 1 H),
6.64 (s, 1 H), 3.72 (5, 3 H), 3.2-3.10 (m, 3 H), 2.7-2.5 (m, 3 H), 2.3-2.1 (m, 2 H), 0.96 (¢,
3H),0.63 (d, 3 H). MS caleniated for C) HoeBNGOHH: 298, observed: 298.

Example 22: (R S) §-Bromo-7-hydrexy-1-isopropyl-2,3.4,5-tetrahydro-15-3-
benzazepine

Br

NH
HO

N-Trifluproacetyl-8-bromo-7-hvdroxy-1-isopropyl-2,3,4, 5-tetrakydro-1H-3-benzazepine
A. solution of N-rifluorcacetyl-8-bromo- 1 -isopropyi-7-methoxy-2,3 ,4,5-
tetrahydro-1H-3-benzazepine (0.041 g, 0.10 mmeol} in dichloromethans {1 mL) was treated
with BBy, {0.32 mi, 1.0 M solution in CH,Cly) and stirred overnight as 20°C. The excess
BBr; is quenched with water and the resalting mixtore dihnied with ether (50 mL), washed
twice with saturated agueous Na,CO; (20 mL) and concentrated. Flash chromatography
(20% FtOAc in hexanes, silica) resulted in 0.037 g clear oil. MS calculated for
CisH 7BrEsNO+H: 380, observed: 380,

8-Bromo-7-hydroxy-1~isopropyl-2,3,4,5-tefrahydro-1 H-3-benzazepine

A, solution of N-trifluoroacetyl-8-bromo-7-hydroxy-1-isopropyl-2,3 .4,5-tetrabydro-
1H-3-benzazepine (0.018 g, 0.047 mmol) in methanoe] (1 mL) was treated with 15%
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aqueous NaOH {1 L), and stizred for 3 hours at 50°C. The product mixture was brought
1o pH 7-8 with 10% aguecus HCL, extracted three times with EtOAc (50 mL), dried with
MgSO0,, and concenteated to give 0.013 g of a white solid. ‘H NMR (400MFz, CD;0D) 6
7.10 (s, 1 H), 6.60 (5, 1 E0), 3.30 (m, 15D, 3.2-3.0 (m, 2 H), 2.78 (m, 15D, 2.7-2.5 {m, 2H),
2.3-2.1 (m, 2 H), 1.05 (d, 3 ), 0.73 (d, 3 ). MS caleulated for C;sH gBINO+H: 284,
observed: 284. '

Example 23: (R,S) 7-Allyloxy-8-brome-1-isopropyi-2,3,4,5-tetrabydro-157-3~

benzazepine

N-Trifluoroacety!-7-allvioxy-8-bromo-1-isopropyi-2,3,4, 5-tetrahydro-1H-3-benzazepine

A solition of N-triffuoroacetyl-8-bromo-7-hydroxy-1-isopropyl-2,3,4,5-tetrahydro-
1H-3-benzazepine (0.017 g, 0.045 mmol) in dichloromethane (1 mL) was treated with
N ofert-butyi-N, N, N°, N°, N7, N”*-hexamethyiphosphorimidic triamide (0.016 g, 0.068
eraol), allyl bromide (0.011 g, 0.09 mmol) and stirred for 3 hours at 20°C. The product
mixture was diluted with 10% agueous HC, extracted twice with dichloromethane (20
mk.), and concentrated. Fiash chromatography (10% EtOAc in hexanes, silica) resulted in
0.011 g ofa clear oil. MS calculated for CyHay BrFaNO+H: 420, observed: 420,

7-Allyloxy-8-bromo-I-isopropyl-2, 3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-friflucroacetyl-7-allyloxy-8-bromo-1-isopropyl-2,3,4,5-tetrahydro~
1H-3-benzazepine (0.011 g, 0.026 mmol) in methanol (0.5 mL) was treated with of 13%
agquecns NaOH (0.5 mi), and stirred for 3 hours at 50°C. The product mixture was
diluted with brine (5 mL), extracted twice with BtOAc (5 mL), dried with MgSO,, and
concentrated to give 0.010 g of a clear oil. 'H NMR (400 MEz, CD:0D) § 7.0 (s, 1 H),
6.62 (s, 1 H}, 594 (m, 1 H), 5.32 (dd, | F1}, 5.12 (dd, 1H), 4.46 (d, 2H), 3.19 (m, 1 H),
3.05 (m, 2 H), 2.66 (m, 1 H), 2.5 (b, 2 F), 2.3-2.1 (m, 2 H), 0.95(d, 3 1}, 0.63 {4, 3 H).
MS caleulated for C:BxpBINO+H: 324, observed: 324.
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Example 24: &-Brome-7-methoxy-1,4-dimethyl-2,3,4,5-tetrahydro-1H-3-benzazepine

N-Trifluoroacetyl-1-{3-methoxyphenyl)-2-propylamine ,

A solution of 1-{3-methoxyphenyl)-2-propylamine (3.59 g, 21.7 mmol) in
dichloromethane {75 ml) at 0°C, was treated with pyridine (2.1 mL, 28.2 mmol),
trifluoracetic anhydride (5.9 g, 28.2 mmol)}, and then stired for 3 hours while warming to
20°C, The product mixture was diluted with EtOAc (300 ml.), washed sequentially with
10% agueous HCI (100 mL}, water (100 mL), brine (100 mL), dried with N&;S0, and
concentrated. Flash chromatography (20% BtOAc in hexane, silica) resuited in 429 gof s
yellow solid. "H NMR (400 MHz, CD,0D) § 7.17 (dd, =8, § Hz, 1 H), 6.76 (m, 3 H),
4.19 (m, 1 H},3.77 (5,3 H}, 2.78 (m, 2 H), 1.21 (4, }=7 Hz, 2 H).

N-Trifluoroacetyl-1-(2-iodo-5-methoxyphenyl)-2-propylamine

A solution of N-trifluoroacetyl-1-{3-methoxyphenyl)-2-propylamine (4.29 g, 15.7
mmol) in methano} (100 mL} was cooled to —~78°C and treated with CaCQO; (317 g, 314
romal), followed by a selution of IC1 (637 g, 39.3 mmol) inn methanol (50 mL). The
reaction was allowed to warm to 20°C while stiring overnight. The product mixture was
filtered, concentrated, dissoived in BEtOAc (200 mL), washed twice with 5% aquecus
sodium bisuifite (100 mL), once with brine (100 ml), dried with Na,80, and concentrated
to give 6.72 g of a white solid powder. MS caleutated for CHyFINO,+HEE: 388,
ohserved: 388.

N-Alll, N-trifluoroaceryi-1-{2-iodo-5-methoxyphenyl)-2-propylamine

A solution of N-trifluoroacetyl-1-{2-iodo-5-methoxyphenyl)-2-propylamine (6.09
g, 15.7 mmol) in toluene (450 ml) was treated with K,CO; (2.82 g, 20.4 manol), KOH
(2.45 g, 47.1 mmol), n-Bu,NBr (0.506 g, 1.57 mmol) and allyl bromide (2.47 g, 20.4
mmol), and stitred overnight at 80°C, The product mixtire was acidified with 10%
aqueous HCI, separated, the aqueous phase exiracted with ether (500 mL), the combined
organic phases were washed with brine (200 mi), dried with Na,SO, and concentrated to

give 4.45 g of 2 brown oil.
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N-Trifluoroacetyl-7-methoxy-4-methyl-1-methylene-2,3,4, 5-tetrahydro- 1 H-3-benzazepine
A solution of N-altyl, N-triflucroacetyi-1-(2-iodo-5-methoxyphenyl}-2-
propylamine (4.45 g, 10.8 mmol) in dimethylformamide (120 mL) was treated with KO Ac
(3.17 g, 32.3 mmol), n-Bu NBr (3.47 g, 10.8 mmol}, PPhs (0.283 g, 1.08 mmol),
Pd(0Ac), {0.242 g, 1.08 mmol) and stirred overnight at 80°C. The product mixtire was
cooled to 20°C, filiered, diluted with water (200 mL), extracted with ether (3 x 200 mL),
the combined organic phases washed with water (100 mL}, brine (100 mL.), dried with
Na,S80, and concentrated. Flash chromatography (10% BiOAc in hexane, silica) resulted

in 1.3% g of a yellow oil.

N-Trifluoroacetyl-1,4-dimethyl-?-methoxy-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-trifinoroacetyl-7-methoxy-4-mefiryi-1-methylene-2,3.4,5-
tetrahydro-1E-3-benzazepine (1.39 g, 4.64 rmmol) in ethanol (40 ml) was treated with
10% PA/C (0.49 g, 0.46 mmol) and stirred overnight under an atmosphere of hydrogen.
The product mixfure was filtered farough a pad of celite and silica and then concentrated.
Flash chromatography (20% BtOAc in hexane, sitica) resulted in 0.77 g of a clear oil. 'H
NMR. (400 MHz, CDCl,, mixture of rotamers) § 7.06 {m, 1 H), 6.71 {m, 1 H), 6.63 (m, 1
), 4.38 (b, 1 H), 3.8 (5, 3H},3.6 (o, 1 5,325 (0, 1 H), 3.18 (b, 2 1), 2.72 (m, 1 H,
134 (m, 3 H) 1.22 (m, 3 H).

N-Trifluoroacetyl-8-bromo-1,4-dimethyl-7-methoxy-2,3,4, S-ietrahydro- 1 H-3-benzazepine

A solution N-trifluoroacetyl-1 4-dimethyl-7-methoxy-2.3 4,5 -fetrabydro-1H-3-
benzazepine (0.452 g, 1.50 mmol} in acetonifrile (20 mL) was treated with N-
bromosuccinimide (0.294 g, 1.65 mmol) and stirred overnight at 20°C. The product
mixture was diluted with EtGAc (100 mL), washed with sodium bisulfite (50 ml,) and
brine (50 mL), dried with Ne,S0, and concentraied. Flash chromatography (20% EtOAc
in hexane, silica) resutted in a clear oil. *H NMR. (400 MHz, CDCls, mixture of rotamers)
§732(3,1H),6.62(m,1H),437 (m, 1 K),3.87 (5,3 H}, 3.81 (m, 1 ), 3.28-3.10 (m, 3
H),2.73 (m, 1 H}, 1.31 (m, 3 H), 1.25 (m. 3 H). '

8-Bromo-1,4-dimethyl-7-methoxy-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-irifluoroacetyi-8-bromo-1 4-dimethyl-7-methoxy-2,3.4,5-
tetrahydro-1H-3-benzazepine (21 mg, 0.035 mmol) in methanol {2 ml)} was freated with
15% agueous NaO¥H (2 mL), and stirred overnight at 20°C. The product mixture was

50



10

15

20

25

30

diluted with water (5 mL), extracted twice with BtOAc (10 mL), the combined organic
phases were washed with brine {10 mL.), dried with Na,SO, and concenirated to give 11
mg of a clear ofl. "H NMR. (400 MHz, CDBCL;) § 7.29 (s, 1 H), 6.64 (s, 1 H), 3.88 (5, 3 H),
3.02 (m, 2 H), 2.89 (dd, J=9, 14 Hz, 1 H), 2.80 (m, 1 H), 2.67 (d, J=14 Hz, 1 H), 2.53 (dd,
F=10, 13, 1 H) 1.30 (d, }=7 Hz, 3 H}, 1.19 (4, J=6 Hz, 3 H). MS calculated for
CiHiBINO+H: 284, observed: 284,

Ezample 25: T-Allyloxy-8-brome-1,4-dimethyi-2,3,4,5-tetrahydro-1 H-3-benzazepine

N-Trifluoroacetyl-8-bromo-1,4-dimethyl-7-hydroxy-2,3,4, 5-tetrahydro-1 H-3-benzazepine
A solution of N-trifluoroaceiyl-8-bromo-1,4-dimethyl-7-methoxy-2,3,4,5~
tetrahydro-1H-3-benzazepine (0.383 g, 1.01 mmol) in dichioromethane (30 mL) was
treated with BBr; (2.25 mL of a 1.0M solution in CH,Cl,, 2.35 mmol) and stirred
overnight while warming to 20°C. The excess BBr: is quenched with water, and the
resulting mixture wag diluted with ether (100 mL), washed with saturated agueous Na,CO,
(50 mL} and brive (50 ml), dried with Na,SO., and concentrated.  Flash chromatography
(15% BtOAc in hexane, silica) resulted in 0.302 g of 2 white solid. "H NMR. (400 MEz,
CDCl, mixiure of rotamezs) 6 7.22 (m, 1 H), 6.77 (m, 1 H), 534 (5, 1 H), 4.35(m, 1 H),
3.62 (mm, 1 H),324 (m, 1 H), 3.13 (m, 2 H), 2.69 {m, 1 H), 1.31 (m, 3 1), 1.22 (m, 3 H).

N-Triftuoroacetyl-7-allyloxy-8-bromo-1 4-dimethyl-2, 3,4, 5-tetrahydro- 1 H-3-benzazepine

A solution N-trifluorcacetyl-8-bromo-1,4-dimethyl-7-hydroxy-2,3 .4, 5-tetrabydro-
1H-3-benzazepine (0.030 g, 0.082 mmol) in dichloromethane (2 ml) was treated with allyl
bromide {0.030 g, 0.246 mmol}, DBU (0.037 g, 0.246 mumol) and stirred 2 hours at 20°C.
The product mixture was dituted with BtOAc (10 mL}, washed with 5% aqueous HCI (2
mL), brine (5 ml.), dried with Na,S0, and concentrated. Flash chromatography (15%
EtOAc in hexane, silica) resulted in 0.028 g of a clear oil. 'H NMR. (400 MHz, CDCl,
mixture of rotamers) 6 7.32 (5, 1 HJ, 6.62 (m, 1 H), 6.02 (m, 1 H), 5.45 (4, =17 Hz, 1 H),
5.30(d, J=11 Hz, 1 ), 4.58 (5,2 H), 4.36 (;n, 1 H), 3.62 (m, 1 H}, 3.23 (m, ! H), 3.11 {m,
1H},2.81 (¢, }=10Hz, I ), 2.70 (m, 1 H), 1.34 (m, 3 H}, 1.21 (mm, 3 B).
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7-Allyloxy-8-bromo-1,4-dimethyl-2, 3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-irifiuoroacetyl-7-allyloxy-8-bromo-1,4-dimethyi-2,3,4,5-
tetrghydro-1H-3-benzazepine {0.028 g, 0.069 namol) in methanol {2 mL) was freated with
15% agueous NaOH (2 ml.), and stirred for 3 hours at 20°C. The product mixtare was
diluted with water (10 mL), extracted twice with EtOAc (10 ml), the combined organic
phases were washed with brine (10 ml), dried with Na,SC, and concentrated to give
0.020 g of a clear oil. "H NMR (400 MEz, CDCl) 6 7.30 (s, 1 H), 6.64 (5, 1 H), 6.06 (m,
1H},5.47(d, J=17Hz, 1 H), 530(4 3=11 Hz, 1 ), 4.56 (5, 2 1), 3.03 (m, 2 H), 2.90
(dd, =9, 14 Hz, 1 H), 2.80 {m, 1 H), 2.65 (d, J=14 Hz, 1 H), 2.55 (dd, =10, 14 Hz, 1 H},
L.77 (bs, 1 H), 1.30 (d, J=7 Hz, 3 H), 1.20 (d, J=6 Hz, 3 H).

Example 26: (R,S) 8-Chlore-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine

N-Trifluoroacetyl-4-chlorophenethylamine

A solution of 4-chiorophenethylamine (1.0 g, 6.4 mmol) in dichlorornethane (20
mL) was cooled to 0°C, ireated with pyridine (1.0 mL, 12.8 mmol), trifluoracetic
anhydride (1.6 g, 7.7 mrool) and then stirred for 1 hour while warming to 20°C. The
product mixture was diluted with EtOAc (100 mL), washed sequentially with 10%
aqueous HCI (50 mL), water (50 mI), brine (50 ml.), dried with Na,SO, and concenirated
to give 1.6 g of a white solid.

N-Trifluoroacetyl-2-iodo-4-chiorophenethylamine

A solution of N-rifluoroacetyl-4-chlorophenethylamine (1.6 g, 6.4 mmol) in
dichloromethane (20 ml) was freated with bis(pyridineliodonium({Ditetrafivoroborate (2.6
g, 7.0 mmol), CF;SCsH (2.1 g, 14.]1 munol) and stirred overnight 2t 20°C. The product
mixhure was concentrated, dissolved in BEtOAc (100 mL), washed twice with 5% aqueous
sodium bisulfite (50 mL), twice with saturated aquecus NaHCG;, (50 mL) once with brine
{50 mlL.}, dried with Na,SO, and concentrated to give 0.94 g of a clear oil. MS calculated
for CgHCIF;ING+H: 378, observed: 378,

52



10

15

20

25

30

N-Alyl, N-trifluoroacetyl-2-iodo-4-chlorophenethylamine

A, sohttion of N-trifluoroacetyl-2-iodo-4-chicrophenethylamine {0.94 g, 2.4 mmol)
in toluene (25 ml) was treated with K,CO5 (0.43 g, 3.12 mypol), KOH (0.40 g, 7.2 mmol),
n-BuyNBr (0.077 g, 0.24 mmol) and allyl bromide (0.43 g, 3.6 mmol) sequentially. The
mixture was stirred at 80°C for 3.5 hours, cooled to 20°C and acidified with 10% aqueous
HCL The phases were separated, the agueous phase extracted with ether (100 mL), the
combined organic phases were washed with brine {530 mL), dried with Na,50, and
concentrated to give 0.76 g of 2 clear oil. MS calculated for C3H,,CIF;INO-H: 418,
observed: 418,

N-Trifluoroaceyl-§-chioro-1-methylene-2, 3,4, 5-tetrahydro-1H-3-benzazepine

A solution of N-aliyl, N-trifiuoroacetyl-2-iodo-4-chlorophenethyiamine (0.76 g,
1.8 mmol) in dimefirylformamide (20 mL) was freated with KOAc (0.53 g, 5.4 mmol), n-
BuNBEr (0.58 g, 1.8 mmol}, PPh; (0.047 g, 0.18 mmol), PA{OAc), (0.04% g, (.18 mmol)
and stirred overnight at 105°C. The product mixtire was cooled to 20°C, filtered, dituted
with water (100 mL)}, extracied with ether (3 x 100 mL), the combined organic phases
washed with water (100 mL), brine {100 mL), dried with N2, SO, and concenirated. Flash
chromatography (10% EtOAc in hexane, silica) resulted in 0.228 g of a clear oil. "H NMR
(400 MHz, CDCly) 5 7.29 (s, 1 ), 7.18 (m, L 1), 7.04 (m, 1 H), 5.38 (m, 2 &), 5.40 (4,
F=16Hz, 2 H), 3.80 (m, 2 H), 3.00 (m, 2 H). MS caleulaied for C5H;, CIF,NO+H: 290,
observed: 290.

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

A sohition. of Nrifluorcacetyl-8-chloro-1-methylene-2,3 4, 5-trifydro. L H-3-
benzazepine (0.16 g, 0.55 mmol) in methanol (10 ml.} was freated with 10% Pd/C (0.02 g)
and stirred 30 minutes under an atmosphere of ydrogen. The product mixture was
filtered, concentrated and purified by flash chromatography (5% EtOAc in hexane, silica)
resulting in 0.057 g of 2 white solid. MS calculated for C,3H,,CIF;NOHH: 292, observed:
292.

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

A solution of N-trifluorcacetyl-8-chioro-1-methyl-2,3,4,5-tetrahydro-1 -3~
benzazepine (65 mg, 022 mmol) m methano! (2 ml) was treated with 15% agueous
NaOH (2 ml), and stizred for 3.5 hours at 60°C. The product mixture was concentrated,

53



10

15

20

25

30

extracted 3 times with CH,Cl; (5 mL), dried with Na,50, and concenirated to give 35 mg
of a clear oil. "B NMR. (400 MHz, CDCl3) & 7.11 (s, 1 H), 7.05 (d, J=8 Hz, 1 H}, 6.98 (4,
7=8 Bz, 1 H), 3.1.2.9 (m, 6 H), 2.71 (m, 1 H}, 2.68 (s, 1 H), 1.32 (d, }=8 Hz, 3 H). MS
calculated for CyHCINHH: 196, observed: 196,

An additional synthesis has been reported for the preparafion of the fitle
compound and the HCI salt i PCT publication W0O2005/015179.

Example 27: (R,8) 7-(2-Methyl-2H-pyrazel-3-yI}-1-methyl-2.3,4,5-tetrahydro-1H-3-
berzazepine

NH

n=H

~

N-Trifluoroacetyl -7-hydroxy-1-methyl-2,3, 4,5—tetrahydro¥l H-3-benzazepine

A solution of N-triflaoroacetyl-7-methoxy-1-methyl-2,3,4 5-tetrabydro-1H-3-
benzazepine (0.506 g, 1.76 mmol} in dichloromethane (20 mL) was treated with BBrs (4.1

‘L of a 1.0M solution in CH.Cl,, 4.1 mmol) and stirred overnight while warming to 20°C.

The excess BBr; was quenched with water, and the resulting mixhure was diluted with
ether (200 ml), washed with Na,CO; (100 mL} and brine (100 ml), dried with Na,S0,
and concentrated. Flash chromatography (15% BtOAc in hexane, silica) resulied in 0.460
g of a white sohid foam. MS calculated for C3H FaNO,HH: 274, observed: 274,

N-Triflucroacetyi-7-hydroxy-i-methyl-2, 3,4, S-tetrahydro-1 H-3-benzazepine,

O-trifluoromethanesulfonate

A solution of N-trifluorcacetyl-7-hydroxy-1 -methyl-2,3 4,5 -tetralrydro- 1L H-3-
benzazepine (460 mg, 1.76 mmol) in dichioromethane (15 mi}y was treated with pyridine
{417 mg, 5.27 mmol), triflvoromethanesulfonic anhydride (991 mg, 3.52 mmol) and
stirred 1.5 hours at 20°C. The product mixture was diluted with dichlorormethane (100
mL), washed with water (50 mL), 5% agueous HCI (50 mL), saturated aqueous NaHCO,
(50 mL), brine {50 mL), dried with Na,80O, and concentrated, Flash chromatography
(15% BtGAc in hexane, silica) resnlted in 658 mg of a clear oil. MS caiculated for
CaHFNOSHH: 406, observed: 406,
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N-Trifluoroacetvl-7-(2-Methyl-2H-pyrazol-3-yl)-1-methyl-2,3,4, 5-tetrahydro-1H-3-
benzazepine

To a solution of N-trifluoroacetyl-7-hydroxy-1-methyl-2,3.4,5-tetrahydro-1 H-3-
benzazepine, O-trifluoromethanesulfonate (100 mg, 0.25 mwmol) in dimethylformamide (2
mL) was treated with (2-methyl-2H-pyrazol-3-yD-wi-n-butyltin (138 mg, 0.37 mmel), 1iCl
{21 mg, 0.50 mumol), PA(PPhs),Cl, (35 mg, 0.05 mmol) and stirred at 100°C for 4 hours.
The product mixture was diluted with BtO Ac (20 mL}, washed twice with water (10 mL),
once with brine (10 mL), dried with Ne,8C, and concentrated. Flash chromatography
{30% EtOAc in hexane, silica) resulfed in 80 mg of a clear ofl. MS caiculated for
C7H,:Fs N O4H: 338, observed: 338.

7-{2-Methyl-2H-mrazal-3-yii-1-methyl-2, 3,4, 5-tetrahydro-1 H-3-benzazepine

A solufion of N-irifluoroacetyl-7-(2-Methyl-2 H-pyrazol-3-y1)-1-methyi-2,3 4,5-
tetrahydro~1H-3-benzazepine (48 mg, 0.14 mrnol) in methanol (2 mL) was treated with
15% agueous NaOH (2 mL), and the solution stirred overnight at 20°C. The product
mixture was concentrated, extracted 3 times with CH,Cl; (5 ml), dried with Na,SO, and
the solvent evaporated. Flash chromatography (0-15% MeOH in CH,ClL,, silica) resulted
in 30 mg of a clear oil. 'H NMR (400 MFIz, CDCl;) 8 7.48 (s, 1 H), 7.21 (m, 2 H), 7.13
(s, 1H),6.27 (s, 1 H}, 3.89 {5, 3 H), 3.3-2.9{m, 9 H), 2.7% (44, J=7, 14 He, 1 H), 1.40 (¢,
J=8 Hz, 3 H). MS caleuiated for CsHioNs+H: 242, observed: 242,

Example 28: (B.S) 7-(4-Bromo-2-methyl-2H-pyrazol-3-yI)-1-methyl-2,3.4,5-
tetrabydro-1H-3-benzazepine

2]

N

~

N-Trifluoroacetyl-7-(4-bromo-2-Methyl-2H-pyrazol-3-ylj-1-methyl-2,3,4, 5-tetrafydro-
1H-3-benzazepine

To a solution of N-frifluoroacetyl-7-(2-Methyl-2 H-pyrazol-3-yl}-1-methy}-2,3,4,5-
tetrahivdro-1H-3-benzazepine (30 mg, 0.082 mmol} in dichioromethane (1 ml.) was treated
with N-bromosuccinimide (15.3 mg, 0.086 mmol) and stired overnight at 20°C. The
product mixhore was absorbed on silics and purified by flash chromatography (2-5%
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MeOH in CH,Cl,, slica) resulting in 37 mg of a white crystalline solid. MS calculated for
C17H17BIF3N30+H: 416, obsgerved: 416.

7-(4-Bromo-2-tmethyl-2H-pyrazol-3-yl)-1-methyl-1,3,4,5-tetrakydro-1 H-3-benzazepine

A sohution of N-frifluoroacetyl-7-(4-bromo-2-Methyl-2H-pyrazol-3-yi)-1-methyi-
2,3 .4, 5-tetrabydro-1H-3-benzazepine (37 mg, 0.089 mmol) in methanol (2 mL) was treated
with of 15% agueons NaOH (2 mL), and stiwed overnight at 20°C. The product mixture
was concentrated, extracted 3 times with CH,Cl; (5 mL), dried with Nay80, and the
solvent evaporated. Flash chromatography (0-15% MeOH in CH,Cl, silica) resulted & 28
mg of 2 clear oil. 'H NMR (400 MHz, CDCly) § 7.50 (s, 1 H), 7.25 (¢, J=8 Hz, 1 H), 7.17
(4, J=8Hz 1H},7.10(, 1 H),3.83 (5,3 H),3.17 (m, 1 ), 3.1-2.9 (1, 8 H}, 2.80 (dd,
J=7,13Hz, 1 H), 2.48 (bs,
1H), 140 (d, J=8 Hz, 3 H). MS calculated for C,sH;:BrN;+H. 320, observed: 320.

Exzample 29: (R,S) 7<(3-Chlorophenyl}-1-methyl-2,3,4,5-tetrahydro-1H-3-

benzazepine

A solution of Nerifluoroacetyl-7-hydroxy-1-methyl-2,3 4,5 -tetrabydro-1LH-3-
benzazepine, O-rifluoromethanesulfonate (50 mg, 0.123 mmol) in 1,4-dioxane (1.5 mL)
was treated with 2-chlorophenylboronic acid (3% mg, 0.243 mmol), CsF (56 mg, 0.37
mmol), water (50 mg, 2.78 mmol}, Pd(PPhs)s (29 mg, 0.025 mmol) and stirred overnight
at 75°C. The product mixture was dituted with EtOAc (20 mL), washed with water (10
mL), brine (10 mL), dried with N8,S0, and concentrated, Flash chromatography (10-20%
EtOAc in hexane, silica) resulted in 45 mg of a clear oil. MS calculated for
CyoH,-CIFNC+H: 368, observed: 368. The product (27 mg, 8.073 mmol) was dissolved
in methanol (2 mL) treated with 15% agueous NaOH (2 mi), and stirred overnight at
20°C, The product mixture was concenivated, extracted 3 fimes with CTHL,Cl, (5 mL), dnied
with Na,SO, and the solvent evaporated to give 18 mg of a clear oil. "H NMR (400 MHz,
CDCLY6 7.54 (s, 1 M), 742 (d, =6 iz, 1 1), 7.35-7.21 (m, 5 1), 3.14 (m, 1 H), 3.1-2.9
(m, 8 B), 2.80 (bm, 2 H), 1.38 (4, }=8'Hz, 3 H). MS catculated for C7HyCIN.+E: 272,
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Example 3¢: (R,S) 7-(2-Chiorophenyl)-1-methyi-2,3,4,5-tetrahydro-15-3-

benzazepine

A solution of N-trifluoroacetyl-7-hydroxy-1-methyl-2,3 4 5-tetrahydro-1LH-3-
benzazepine, O-rifluoromethanesulfonate (50 mg, 0.123 mmol} in 1,4-dioxane (1.5 mi)
was treated with 2-chlorophenylberonic acid (39 mg, 0.243 mmol), CsF (56 mg, 0.37
mmiol}, water (50 mg, 2.78 mmol), Pd(PPhy)s (29 mg, 0.025 mmol) and stirred overnight
at 75°C. The product mixture was diluted with EtGAc (20 mL), washed with water (10
mL), brine (10 mL.), dried with Na,S0O, and concentrated. Flash chromatography (1 0-20%
EtOAc in hexane, silica) resulted mn 36 mg of a clear oil. MS calculated fof
CyoH,CIFNGHH: 368, observed: 368. The product (27 mg, 0.073 mmol) was dissolved
in methanol (2 ml) treated with 15% agueous WaOX (2 ml), and stirred overnight at
20°C., The product mixture was concentrated, extracted 3 times with CH,Cl (5 L), dried
with Na,SO, and the solvent evaporated to give 24 mg of a clear ofl. 'H NMR (400 MEiz,
CDCL) 6 744 (4, J=8 Hz, 1 H), 7.35-7.22 (mm, 5 H), 7.15 (5, 1 H), 3.14 (m, 1 ), 3.1-2.9
(m, 8 H), 2.80 {dd, =13, Hz, 1 H), 2.51 (bs, I H), 1.38 {4, J=8 Tz, 3 H}. MS calculated
for Cy7HoCINaHH: 272, observed: 272

Example 31: (R,S) 8-Chlore-1-hydroxy-2,3.4,5-tetrahydro-1H-3-benzazepine

N-Trifluoroacetyl-8-chloro-i-ox0-,3,4,5-trihydro-1 H-3-benzazepine

A solution of N-rifiuoroacetyl-8~-chloro-1 -methylene-3 4,5-trihydro-1H-3-
benzazepine (0.23 g, 0.80 mmol) in 1:1 methancl/dichloromethane (45 mL) was cooled to
-78°C, treated with ozone until the solution turned blue (about 20 mimutes), PPhs (0.21 g,
.80 mmol) was added and the resulting solution was stirred 90 minutes while warming to
20°C. The product mixiure was concentrated and purified by flash chromatography (30%
BrOAc in hexane, silica) resulting in 0.215 g of 2 white solid. MS calculated for
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C 1 HoCIF,NO,+H: 292, observed: 292,

8-Chloro-1-hydroxy-2.3,4,5-tetrahydro-1 H-3-benzazepine
A solution of N-trifluoroacetyi-8-chloro-1-ox0-3,4,5-rihydro-1H-3-benzazepine
(50 mg, 0.17 mmol) in methanol (2 mL) was treated with NaBH, and the resulting
mixture was stirred 16 hours at 20°C. The widte solid product was collected by filiration,
washed with water and dried, resulting in 30 mg of a white solid. "H NMR {400 MHz,
Ch,0D) 6 7.39 (s, 1 H), 7.12(d, =8 Hz, 1 H}, 7.06 (4, =8 Hz, 1 H), 4.74 (d, 7=8 Hz, 1
H), 3.1-2.7 (m, 6 H). MS calcuiated for OB CINCHEL 198, observed: 198.

Example 32: (R.S) 8-Bromo-1-methyl-2,3,4.5-tetrahydro-1H-3-benzazepine

By the same general procedure as in example 26, (RS} 8-bromo-1-methyi-2,3,4,5-
tetrahydro-1H-3-benzazepine was obtained from 4-bromophenethylamine as a coloriess
oil, 'H NMR (400 MEz, CDCls) § 7.27 (s, 1 H), 7.22 (d, J=8 Hz, 1 H), 6.94 (d, J=8 Hz, 1
H), 3.1-2.85 (m, 6 H), 2.72 (m, 1 H), 2.25 (vs, 1 H), 1.33 (4, =7 Hz, 3 H). MS calculated
for Cq;H BrN+H: 240, observed: 240.

Example 33; (R,S) 8-Fluoro-i-methyl-2,3.4,5tefrahydro-1H-3-benzarepine

By the same general procedure as in example 26, (R,S) 8-flucro-1-methyl-2,3,4,5-
ietrahydro-1H-3-benzazepine was obtained from 4-fluorophenethylamine as a colorless oil.
'H NMR (400 MHz, CDCL) & 7.00 (dd, F=8, 10 Hz, 1 H), 6.86 (d, J=10 Hz, 1 H), 6.76
(d, 7=8 Hz, 1 H}, 3.08-2.56 {m, 7 H}, 1.85 (bs, 1 H), 1.31 (4, }=7 Hz, 3 H). MS caleulated
for C:EFN+H: 180, observed: 180.

Example 34: (R,5) 7-Fluore-I-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
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By the same general procedure as in example 26, (R,S) 7-fluoro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine was obtained from 3-fluorophenethylamine as a colorless oil.
'HLNMR (400 MHz, CDCly) 6 7.09 (dd, J=6, 8 Hz, 1 H), 6.85-6.78 (m, 2 H), 3.10-2.89
(m, 6 H), 2.71 (dd, I=7, 13 Hz, 1 H), 1.91 (bs, 1 H), 1.33 (4, J=7 Hz, 3 H). MS calculated
for Cy;H | FN+H: 180, observed: 180.

Example 35: (R,S) 7-Chloro-1-methiyl-2,3,4,5-tetrahydro-1H-3-benzazepine

o
By the same general procedure as in example 26, {R,S) T-chioro-1-methyl-2,3.4,5-
tetrahiydro-1H-3-benzazepine was obtained from 3-chlorophenethylamine as a colorless
oil. *H NMR (400 MHz, CDCL) 6 7.10 (d, 7=8 Hz, 1 H}, 7.06 {m, 2 H), 3.1-2.9 (m, 6 H),
2.70 (ad, J= 13,7 Hz, 1 H), 1.89 (bs, 1 H), 1.31 (d, }=7 Hz, 3 H), MS calculated for
C HiCIN-HH: 196, observed: 196.

Examgle 36: (R,S) 7.8-Dichloro-I-methyi-2,3,4.5tetrabydro-15-3-benzazepine

G

cr
By the same general procedure as in example 26, (R,3) 7,8-dichioro-}-methyi-
2,3 ,4,5-tetrahydro-1H-3-benzazepine was obtained fom 3,4-dichiorophenethylamine az a
colorless oil. 'H NMR (400 Mz, CDCls) 6 7.20 (s, 1 H), 7.16 (s, 1 H), 3.05-2.86 {m, 6
HY, 2.71{dd, =7, 13 He, 1 1), 1.83 (b, T H), 1.33 (4, =7 Hz, 3 H). MS calculated for
CyHClN+H: 230, observed: 230,

Example 37: (R,5) N-Methyl-B-chloro-i-methyl-2,3.4, 5-tetrahydro-1 H-3-benzazepine

By the game general procedure as in exarnple 9, (R,S) N-methyl-8-chloro-1-
methyl-2,3,4,5-tetrabydro-1 H-3-benzazepine was obtained from (R,S) 8~chloro-1-methyl-
2,3 ,4,5-tetrahvdro-14-3-benzazepine as a colorless oil. MS calculated for CoHfCIN+EL
210, observed: 210,
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Example 38: (R,S) 1-Methyl-7-trifluoromethoxy-2,3.4,5-tetrahydro-1H-3-benzazepine

FsCO
By the same general procedure as in example 26, (R.S) l-methyl-7-
trifluoromethoxy-2,3 4,5-tetrahydro-1 H-3-benzazepine was obtained from 3-
triflnoromethoxyphenethylamine as a colorless oil. "H NMR (400 MHz, CDsOD) § 7.39
(6, J=8Hz, 1 H), 7.19 (m, 1 H},3.46 (m, 2 H), 3.38 (d, =13 Hz, 1 H), 3.25 {m, 1 H}, 3.16
(m, 2 H), 3.05 (44, =13, 9 Hz, 1 1), 1.50 (¢, I=8 Hz, 3 H}. MS calcniated for
C1oHiFNO+HH: 246, observed: 246,

Ezample 3% (RS) S-lodo-l-wethyl-7-trifluoromethoxy-2,3,4,5-tetrabydro-1H-3-

benzazepine

; N
EsC0"

By the same general procedure as in example 3, (R.S} 8-iodo-1-methyl-7-
irifluoromethoxy-2,3,4,5-tetrahydro-L H-3-benzazepine was obtained from N-
trifluorcacetyl-1-methyl-7-triffnoromethoxy-2,3,4,5-tetralyydro-1H-3-benzazepine as a
coloriess oil. "H NMR (400 MHz, CD:0D) § 7.79 (s, 1 H), 7.25 (5, 1 H}, 3.46-3.40 (m, 3
), 3.28-3.12 (m, 3 H), 3.07 (dd, =13, 9 Hz, | H), 1.47 {d, }=7 Hz, 3 H). MS calculaed
for CoH FENO-+H: 372, observed: 372,

Ezawmple 40: (B,S) N-Propyl-8iede-T-methozy-l-methyl-1,3,4,5-tetrahydro-11-3-

benzazepine

el
By the same general procedure as in example 10, (R,8) N-Propyi-8-iodo-7-
methoxy-1-methyl-2,3 .4, 5-tetahydro-LH-3-benzazepine was obtained fom (R,S) 8-iodo-
7-methoxy-1methyl-1,2.4,5-ietrahydro-3H-3-benzazepine as a colorless oil, MS
calculated for CsHa INO-+H: 360, abserved: 360.
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Example 41: (R,8) 1-Ethyl-8-iodo-7-methoxy-2,3,4,5-tetrahydro-1 H-3-benzazepine

By the same genersl procedure as in exampie 19, (R,S) 1-ethyi-8-iodo-7T-methoxy-
2.3 ,4,5-tetrahydro-1 H-3-benzazepine was obtained from N-trifluorolacetyl-1-ethyl.7-
methoxy-2,3,4,5-tetrahydro-1H-3-benzazepine as 2 colorless oil. 'H NMR (400 MHz,
CDClLs) 6 747 (s, 1 H), 6.54 (s, 1 H}, 3.86 (5, 3 H}, 3.20-2.97 (m, 4 H}, 2.93-2.75 (m, 3
H), 2.64 (m, 1 H), 1.78 (m, 2 1), 0.95 {dd, J=8, 8 Hz, 3 H}. MS calculated for
CisHiINO4H: 332, observed: 332.

Exampile 42: {R,S) 7-(3-Methoxyphenyly-i-meathyl-2,3,4, 5-tetvahydro-1H-3-benzazepine

Oblle

By the same general procedure as in example 29, (R,S) 7-(3-Methoxyphenyl}-1-
methyl-2,3 4,5-tetrahydro-1 F-3-benzazepine was obtzined from N-wrifiuoroacetyl-7-
hydroxy-1-methryl-2,3.4,5-tetrabydro-15-3-benzazepine, O-triflnoromethanesulfonate as 2
coloriess oil. “H NMR (400 MHz, CDCls) § 7.37 (dd, 7=7, 7 Hz, 1 H), 7.30 (m, 2 H}, 7.21
(d,}=7 Hz, 1 H), 7.14 (4, =T Hz, 1 H}, 7.09 (s, 1 H), 6.86 (d, =8 Hz, 1 H), 3.85 {5, 3 H),
3.2-2.9 (m, 6 H), 2.80 (m, 1 H), 2.64 (bs, 1 H}, 1.38 {d, J=7 Hz, 3 H). MS calculated for
CipH NO+H: 268, observed: 268,

Ezample 43: (RS 7-{26-diflnoropheryl)-I-methyl-2,3,4,5-tetrabydro-18-3-

benzazepine

By the same generat procedure as in exdample 29, (R,S) 7-(2,6-difluorophenyl)-1-
methyi-2,3,4,5-tetrahydro-1H-3-benzazepine was obtained from N-trifiuoroacetyl-7-
hydroxy-1-methyl-2,3 4,5-tetraliydro- 1 H-3-benzarzepine, O-irifluoromethanesulfonaie as &
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cojorless oil. “H NMR (400 MHz, CDCl;) & 7.35-7.10 (m, 5 H), 6.95 (dd, J=7,8 Hz, 1
H), 3.2-2.9 (m, 6 H), 2.79 (dd, J=8, 13 Hz, 1 H), 2.70 (bs, 1 H), 1.38 (d, J=8 Hz, 3 H).
MS calentated for Ci7B7B.N-H: 274, observed: 274.

Example 44: (R,S) 7-{2-fincrephenyl)-8-chioro-1-methyl-2,3,4,5-tetrabydro-1H-3-
benzazepine

By the same general procedure as in example 29, (R,S) 7-(2-fluorophenyl)-8-
chioro-1-methyl-2,3,4,5-tetrahydro-1 4-3-benzazepine was obtained from N- '
triflnoroacetyl-8-chiore-7-hydroxy-1-methyl-2,3,4, 5-teirahydro-1 H-3-benzazepine as a
colortess ofl. 'H NMR (400 MHz, CDCL) § 7.35-7.23 (m, 3 H), 7.15-7.09 (m, 2 H), 7.03
(s, 1 H}, 3.15-2.85 {m, 7 ¥}, 2.76 (dd, }=8, 13 Hz, 1 H}, 1.36 (d, J=8 Hz, 3 H}. MS
calculated for CH,CIFN+H: 290, observed: 290.

Example 45: (R,S) 7-(2-Trifluoromethylphenyl)-l-methyl-2,3.4,5-tetrahydro-15-3-

benzazepine

By the same general procedure a5 i example 29, (R,S) 7-(2~

trifluoromethyiphenyl)-1-methyl-2,3,4,5-tewalydro-1 H-3-benzazepine was obtained from

{-trifluoroacetyl-7-hydroxy-1-methyl-2,3 4, 5-tetrahiydro-1 H-3-benzazepine, G-
trifluoromethanesulfonate as a colorless oil. "H NMR (400 MHz, CDCL) 6 7.71 (4, 7=8
He, 1 H}, 7.52 (dd, F=7,8Hz, 1 H), 742 (dd, J="7, 8 Hz, 1 I}, 731 (4, =7 Hz, 1 H}, 7.17
(d, F=8Hz 1 H}, 711 (d, =8 Hz, 1 H), 3.15 (m, 1 H), 3.1-2.9 (m, 5 H}, 2.76 (4d, J=8, 13
Hz, 1 H},2.37 (bs, 1 H), 1.38 (4, J=8 Hz, 3 H). MS calculated for CgH,FaN+H: 306,
observed: 306.
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Example 46: (R.8) 7-(3-Iriflusromethylphenyl)-1-methyl-2,3.4,5-tetrahydro-14-3-

berzazepine

GF3
By the same general procednre as in exampis 29, (R,S) 7-(3-

uiﬂuoromethylphenyl)»l»methyl»Z,SA,S-teﬁﬁhydro— 1H-3-benzazepine was obtained from
Netrifluoroacetyl-7-hydroxy-1-methyl-2,3,4,5-tetralrydro-1 H-3-benzazepine, O-
trifluoromethanesulfonate as 2 colorless oil 'H NMR. (400 MHz, CDCLs) § 7.80 (s, 1 H),
7.73{d, =8 Hz, 1 H), 7.57-7.48 (m, 2 H}, 7.38 (4, J=B Hz, 1 H),7.30 (s, L F), 7.24 (4,
I=7Hz, 1 H), 3.16 (, 1 1), 3.1-2.9 (m, 6 K}, 2.79 {4, J=§, 13 Hz, 1 H), 1.38 (d, =8 Hz,
3 H). MS calculated for CiH sFsN+H: 306, observed: 306.

Example 47: (RS) 7-(4-Trifluoromethylphenyi-1-methyl-2,3,4,5-tetrahydro-15-3-

benzazepine

FiC
By the same general procedure as in example 29, (R,S) 7-(4-

trifluoromethyiphenyl)-1-methyl-2.3 ,4,S~teirahjrdro- 1H-3-benzazepine was obtained from
N-triflucroacetyl-7-hvdroxy-1-methyl-2,3 4, 5-tetrahydro-1 H-3-benzazeping, O-
trifiuoromethanesulfonate 25 & colorless ofl. 'H NMR (400 MHz, CDCly) 6 7.65 (s, 4 H),
738 (4, 7=8 Hz, 1 H}, 731 (s, 1 H},7.24 (d, =8 Hz, 1 H}, 3.15 (m, 1 H},3.1-2.9 (1, 5
H), 2.80 (dd, ¥=8, 13 Hz, 1 H), 2.48 {bs, 1 H), 1.38 (d, F=8 Hz, 3 H). MS calcuiated for
CigH gFaN+H: 306, observed: 306,

Exzarmple 48: (B,S) 8-(2-Chlorophenyl}-1-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine

A solution of N-trifinoroacetyi-8-bromo-1-methyi-2,3,4,5-tetrabydro-1 -3~
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benzazepine (84 mg, 0.229 mmol) in dimethylformamide (2.5 mL) was treated with 2-
chlorophenylboronic acid {43 mg, 0.275 mmol), CsF (52 mg, 0.34 mmol), water (70 mg,
3.9 mmol), PA(PPhs)s (27 mg, 0.023 mmol) and stirred overnight at 75°C. The product
mixture was diluted with BtQAc (20 mL), washed with water (10 mL), brine (10 mL),
dried with N, SO, and concentrated. Flash chromatography (10-20% BtOAc in hexane,
silica) resulted in 36 mg of a clear oil. MS caiculated for CysH;CIFsNO+H: 368,
observed: 368, The product (39 mg, 0.106 mmol) was dissolved in methanol (2 mL)
treated with 15% aquecus NaQ¥H (2 ml), and stirred overnight at 20°C. The product
mixture was concentrated, extracted 3 tirnes with CH,CL, (5 mL), diied with Na,80, and
the solvent evaporated to give 18 mg of 2 clear oil. “H NMR (400 MHz, CDClL) § 7.4 (d,
=84z 1 H), 7.35-7.17 {m, 5 H), 7.12 (d, =8 Hz, 1 H), 3.14 (m, } H}, 3.1-2.9 (m, 5 K,
2.79 (44, J=7, 13 Hz, 1 H), 2.36 (bs, 1 H), 1.36 (d, =7 Hz, 3 H). MS calculated for
CiHCINg+H: 272, observed: 272.

Example 4%9: (R,S) 7-Methoxy-1-methyl-8-triflanoromethyl-2,3.4 5-tetrahydro-1H-3~

benzazepine

Mg’ .
A solution of N-rifluoromethylacetyl-8-iodo-7-methoxy-1-methyi-1,2,4,5-
tetrabydro-3H-3-benzazepine (135 mg, 6.327 mmol) in dimethylformarride (3 mL) and
toluene (0.5 ml) was treated with sodium trifinoroacetate (133 mg, 0.981 mnmel), copper
(I iodide (124 mg, 0.654 mmol) and the toluene distilled off to remove any residual water.
The reaction mixture was stirred at 155°C for 3.5 howrs, diluted with EtOAc, filtered,
absorbed on silica and purified by flash chromatograply {10% EtOAc n hexane, silica)
resulting in 26 mg of a colorless oil. MS calenlated for CysH,sFaNO,+H: 356, observed:
356. The intermediate (26 mg, 0.073 mmol} in methanol (2 mL.) was treated with 15%
aqueous NaOH (2 mL), and stitred 0.5 howrs at 50°C. The product mixiure was diluted
with water (5 moL.), extracted twice with BtQAc (5 mL), the combined organic phases were
washed with brine (5 mL), dried with NaySO, and concentrated to give 14 mg ofa
colortess oil. 'H NMR (400 MEz, CDCl,) § 7.32 (s, 1 H), 6.73 (s, 1 H), 3.89 (5, 3 H), 3.1~
2.9 {bm, 6 H), 2.75 (bm, 1 H), 2.23 (bs, 1 H), 1.36 (d, J=8 Hz, 3 H). MS calculated for
CiaH6F2NO+H: 260, observed: 260,
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Example 50: (R,S) 7-Methoyy-1-methyi-8-pentafluoroethyl-2.3,4,5-tetrabydro-14-3-
benzazepine

A solution of N-tdfluoromethylacetyl-8-iodo-7-methoxy-1-methyl-1,2.4,5-
tetraliydro-3H-3-benzazepine (100 mg, 0.242 mmol} in dimethylformamide (3 mL) and
toluene (1 mL) was treated with sodium pentafiucropropionate (64 mg, (.344 mmol),
copper (1) iodide (92 mg, 0.484 mmol) end the toluene distilled off to remove any residual
water. The reaction mixture was stirred at 160°C for 3.5 hours, diluted with EtOAc,
filtered, absorbed on silica and purified by flash chromatography (10% EtOAc in hexane,
silica) resulting m 22 mg of a colorless oil. MS calculated for CiellsFNO+HH: 406,
ohserved: 406. The intermediate (22 mg, 0.054 mmol) in methanol (2 mL) was treated
with 15% agueous NaOH (2 mL), and stirred 0.5 hours at 50°C. The product mixture was
diluted with water (5 ), extracted twice with EtOAc (5 ml), the combined organic
phases were washed with brine (5 mL), dried with Na;30, and concenirated to give 14 mg
of a coloriess oil. 'H NMR (400 MHz, CDCY) 8 7.25 (5, 1 H), 6.74 (5, 1 H), 3.85 (5, 3 H),
3.1-2.9 (b, 6 H), 2.76 (bm, 1 H), 2.37 (bs, 1 Hj, 1.35 (d, J=8 Hz, 3 H). MS calculated
for CHiFsNOHEH: 310, observed: 310.

Example 51: (R,8) 8-Trifluoromethyl-l-methyk-2,3,4,5-tetrabydro-1H-3-benzazepine
. .

By the same general procedure as in example 26, (R.S) 8-trifinoromethyl-1-
toethyl-2 3 4, 5-tetrahvdre-1 -3 -benzazepine was obtained from 4-
trifluoromethyiphenethylamine as a colorless oil. "H NMR. (400 MHz, DMS0) § 7.55 (4,
F=8 Hz, 1), 7.49 (5, 1 H), 743 (d, =8 B3z, 1 1), 3.55-3.50 (m, 1H) 3.43-3.23 (m, 7 H},
3.13 (dd, J=16, 7 Hz, 1H), 3.0-2.91 (m, 2H), 1.36 (d, J=7 Hz, 3 H). MS calculated for
CroH o FaN+H: 230.19, observed: 236.4
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Example 52: (RS) 8—broma-1-methexymethylﬂ-methexy-2,3,4,5-tetralzydr0-1H-3w

benzazepine

#eO -

A solution of 8-bromo-1-hydroxymethyl-7-methoxy-2,3 4, 5-tetrabydro- L H-3-
benzazepine (0.075 g, 0.26 mmol) in dichloromethane (2 mL) was treated with BOC,0
{0.062 g, .29 mmol}, and stirred overnight at 20°C. The product was absorbed on silica
and purified by flash chromatography (33% EtOAc in hexane, silica) resulting in 0.034 g
of a clear oil. MS caleulated for Ci85.BrNO,+H: 386, observed: 386, The BOC-
protected imermediate was dissolved in dimethylformamide (1 mL), treated with excess
NAH and excess iodomethane sequentially, and then stirced for 1 hour at 20°C. The
reaction mixture was quenched with water (5 mLj, extracted twice with EtOAc (5 mL), fhe
combined organic phases were washed with brine (5 mb), dried with Na,SQ, and
concentrated to give 0.019 ¢ of a clear oil. MS calculated for CH,BiNO+H: 400,
observed: 400. The N-BOC protected methylether was then treated with 4AM HCl in
dioxape {1 mL) and stirred 2 hours at 20°C. Evaporation resulted in 0.009 g of the desired
product as a clear oil. "H NMR (400 MHz, CD,0D) & 7.30 (s, 1 H), 6.92 (s, 1 H), 3.87 (5,
3H), 3.65 (5, 3H) 3.5-3.1 {m, 9 H}. MS calculated for CisH BINO,+H: 300, observed:
300.

Exampie 53;: (R.S) 8-Chioro-i-ethyl-2,3 4, 5-tetrahydro-1 H-3-benzazepine

N-Crowl, N-trifluoroacemyl-2-iodo-4-chlorophenethvlamine

A solution of N-trifluoroacetyl-2-iodo-4-chiorophenethyiansne (6.2 g, 15.8 mmol)
in dimethylformamide (350 mlL} was treated with KpCO; (15.8 g, 114 mmol) and crotyl
broraide (6.0 g, 44 mranol) sequentially, the mixture was stirred at 60°C for 16 hours and
then cooled to 20°C. The mixture was diluted with EtQOAc (350 mL), washed with water (3
% 300 mL), dried with Na,SO, and concentrated. Flash chromatography {5-15% EtQAc in
hexane) resulied in 2.5 g of a clear oil. MIS caleulated for Ci HCIF.INO+H: 432,
observed: 432, .
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N-Trifluoroacetyl-8-chloro-1-ethyi-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A solution of N-crotyl, N-trifluoroacetyi-2-iodo-4-chlorophenethylamine (2.5 g,
5.8 mmol) in dimethylformamide (250 mL) was treated with KOAc (1.07 g, 10.9 mmol),
n-Bny,ENBr (1.33 g, 5.84 mmol), PA(OAc), (0.063 g, 0.28 mmol) and stirred overnight at
77°C. The product mixture was cooled to 20°C, filtered, dihded with water (100 mL),
extracted with BtOAc (3 x 100 mL}, the combined organic phases washed with water (100
101, brine (100 mL), dried with Na;SO, and concentrated. Flash chromatography (2-20%
EtOAc in hexane, silica) resulted in 0.339 gofa clear oil. The product, which was
assumed fo be a mixture of double-bond 1somers, was dissolved in methanol (50 ml)
treated with BN (0.2 mL), 10% Pd/C {0.10 g) and stirred 16 hours under 100 psi of
hydrogen. The product mixture was filtered, concentrated and purified by flash
chromatography (5% EtOAc in hexane, silica) resulting in 0.20 g of a white solid. MS
caijeulated for C,H,:CIF.NO+H: 306, observed: 306.

8-Clloro-1-ethyl-2,3,4,5-tetrakydro-1 H-3-benzazepine

A solution of N-trifluoroacetyl-8-chlorp-1-ethyi-2,3 .4, 5-tetralbydro-1 H-3-
benzazepine (63 mg, 0.207 mmol) in methanol (2 mL) was treated with 15% aqueous
NaOH (2 mL), and stirred for 3.5 bours at 60°C. The product mixture was concentrated,
extracied 3 times with CH,Cl, (5 ml), dried with Na,S0, and concentrated to give 35 mg
of a clear ofl. "H NMR. (400 MHz, DMSO-dg) § 7.2 (m, 3 H), 3.3-3.0 (m, 7 H), 1.5-1.6
(o, 2 H}, 0.91 (t, J=7 Hz, 3 H). MS calculated for CoH,sCINFH: 210, observed: 210,

Exzample 54;: (R,5) 8-Chlore-7-fluoro-1-methyt-1,3 4,5-teirabydro-1LH-3-benzazepine

N-Triftuoroacetyl-8-chloro-7-fluoro-I-methyil-2,3,4, 5-tetrahydro-1 H-3-benzazepine

A sohition of N-rifluoroacetyl-8-chioro-1-methyl-2.3,4,5-4etrabyydro-1 H-3-
benzazepine (2.5 g, 8.5 mumol) in 1,2-dichicroethane (15 ml) was treated with Selectfluor
3.9 g, 11 mmol), trifluoromethanesnlionic acid (8 mL, 90 mmol} and stirred 60 hours at
75°C. The preduct mixturs was poured into water (200 mL), extracted with BtOAc (200
mL}, the organic phass washed with satirated aqueous NaHCO; (2 x 100 ml), brine (100
mb), dried with Na,S0, and concentrated. The crude product was purified by flash
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chromatography (6 % EtOAc in hexane, silica) resulting in 1.6 g of a white solid. MS
calculated for C3H,CIENO+H: 310, observed: 310.

8-Chloro~7-fluoro-1-methyl-2,3,4, 5-tetrahydro-1H-3-benzazepine

A solution of N-triflnoroacetyl-8-chloro-7-fluoro-1-methyl-2,3.4, 5-tetraliydro- 1 F-
3-benzazepine (160 mg, 0.22 tamol) in methanol (3 mL) was treated with 15% aqueous
NaOH (2 ml), and stirred for 3.5 howrs at 25°C. The product mixture was concentrated,
extracted 3 times with CH,Cl, {5 mL), dried with Na;80, and concentrated to give 93 mg
of a clear oil. "H NMR (400 MHz, CDCl) & 7.11 (m, 1 H), 6.85 (m, 1 H), 3.05-2.95 (m, 3

E), 2.95-2.80 {1, 3H), 2.68 (m, 1 H), 2.38 (b, I H), 1.31 (m, 3 H}. MS calculated for
CiH i CIFN-H: 214, observed: 214,

Bxample 55 Separation of enantionrers for selected compounds of the invention

The following compounds were sepéraied into their respective enantiomers using a
Varian ProStar HPLC system with a 20 pum x 250 zom Chiraicel OD chiral column,
ehating with 0.2 % diethylamine in various concentrations of isopropanol (IPA) in
hexanes, see Table 2 below. I some cases, the separations were performed on the
intermediate trifluoroacetamide profected amines.

Table 2
Retention time | Retention time for
Example Enantiorner for the free the Condifions
amine (mmins) irifiuoroacetamide
1 1 219 5% IPA in hexane
2 24.5 10 mL/min
5 1 42 5% IPA in hexane
2 47 9 ml/min
3 1 20.8 5% IPA in hexane
2 24.2 10 mU/mim
10 1 34.9 . 1% IPA in hexane
2 39.5 9 mL/min
26 1 238} 5% IPA in hexare
2 2022 7 mL/min
37 1 23.8° 5% IPA in hexane
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Retention time Retention time for
Example Enantiomer for the fres the Conditions
arpine (ming) trifluoroacetamide
2 29.2° 7 mL/min
51 1 18.6° 1% IPA in hexane
2 2145 9 ml/min
53 1 13.77 5% IPA in hexane
2 2025 10 mL/min

! The separated trifiucroacetamide enantiomer was hydrolyzed to give Enantiomer [ of
Compound 26,

The separated iftuoroacetamide enantiomer was hydrolyzed to give Enantiomer 2 of
Comapound 26,

The geparaied triflnoroacetamide enautiomer was hydrolyzed and subsequently N-
methylated to give Enantiomer 1 of Componnd 37,

The separaied trifluorcacetamide enantiomer was hydrolyzed and subsequently N-
methylated to give Enantiorer 2 of Compound 37.

The separated trifluoroacetamide enantiomer was hydrolyzed to give Enantiomer 1 of
Compound 51. '

The separated trifluoroacetamide enantiomer was hydrolyzed to give Enantiomer 2 of
Compound 51.

The separated trifinoroacetaniide enantiomer was hydrolyzed to give Enantiomer 1 of
Compound 53,

The separated trifluoroacetamide enantiomer was hydrolyzed to give Enantiomer 2 of
Compound 53.

2

Example 56
Intraceliular I¥, Accumulation Assay

HEK 293 cells were transfected in 15cm sterile dishes with or without (control)
16pg of human 5-HT,c receptor ¢DNA using 25ul of lipofectamine. Cells were then
incubaied for 3-4 hours at 37°C/5%CO, and then transfection media was removed and
replaced with 10052l of DMEM. Cells were then plated opto 100cm sterile dishes. The
next day cells were plated into 96 well PDL microtiter plates at & density of 55K/0.2mlL
Six hours latter, media was exchanged with [*H}inositol (0.25 pCiAwell) in inositol free
DMEM and plates were incubated at 37°C/5%CO, overnight. The next day, wells were
aspirated and 20041 of DMEM confaining test compound, 10pM pargyline, and 10mM
LiCl was added to appropriate wells. Plates were then incubated at 37°C/5%%CO0, for three
hours followed aspiration znd by addition of fresh ice cold stop solution (IM KO, 19mi
Na-borate, 3.8 mM EDTA) to each well. Plates were kept on ice for 5-10 min and the
wells were neutralized by addition of 200 of fresh ice cold neutralization solution {7.5%
HCI). Plates were then frozen unti] further processing is desired. The lysate was then
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transferred into 1.5 ml Eppendorf tubes and 1 ml of chloreform/methano] (1:2) was
added/tube. The solution was vortexed for 15 seconds and the upper phase was applied fo
a Biorad AG1-X8™ arion exchange resin (100-200 mesh), First, the resin was washed
with water at 1:1.25 W/V and 0.9 m! of upper phase was loaded onto the columm. The
columm was then washed with 10 ml of 5 mM myo-inosito] and 10 ml of 5 mM Na-
borate/60mM Na-formate. The inositol {ris phbsphatﬂs were eluted into scintillation vials
containing 10 mi of scintillation cocktail with 2 mi of 0.1 M formic acid/ I M ammonium
formate. The columms were regenerated by washing with 10 mb of 0.1 M formic acid/3M
aromonium formate and rinsed twice with dd H;O and stored at 4°C in water.

The biological activities in the IP Accumulation Assay for several representative

compounds are shown in Table 3 below:

Table3
Compound 5-HTc (ECa)*
{(Example Namber) IF Accumuiation Assay (M)

1 42

2 4.5

3 1.4

4 2.1

5 12.1

12 6.3

15 i8
26 ‘ 5.8

32 2.1

* Reporied values are averages of at Jeast two trials.

The majority of the other compounds of the Examples were tested at least once,
and they showed activities in the IP Accuroniation Assay in the range beitween ~1.4 aM
and ~5 pM,

Example 57
Inhibition of food intake in food-deprived rais

Maie Sprague-Dawley rats (250-350g) were deprived of food overnight prior to
testing. Prior to food deprivation, the anirnals were weighed and separated into treatment
groups in order to balance groups according fo body weight. On the test day, animals were
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placed into individual cages (no bedding) at 9:00am with free access to water, At
10:00zm, antmals were injected with test compound (p.6., 1.p., or 5.c.) and then presented
with a pre-weighed amount of food in a dish either 60min (p.0.) or 30min {ip. and s.c.)
affer drug administration. Food consumption over different time points was then
determined by weighing the food cup at 1, 2, 4, and 6hr after the food was presented.
Thus, food cbnsumption was measured at 2, 3, 5, and 7hr post-injection in p.o. studies,
and at 1.5, 2.5, 4.5, and 6.5hr post-injection in i.p. and s.c. studies.

Figures 1 A-G illustrate the effects of seven different compounds on food ntake in
food-deprived rats. All compounds inhibited food intaice dose-dependently, This effect
was consistently most pronounced over the first 1hr after food presentation. Some
compounds (Figures 14, 1C, and 1E) maintained an inhibitory effect on food intake
relative to vehicle-treated controls at 6br afier food presentation. Compounds were also
shown to be effective via all routes of administration inciuding p.o.

Example 58
Inhibition of food intake in food-deprived rats using a selective SHT-2C receptor
agonist alone, phentermine aloneg, ¢r a combination of the two compounds.

Male 8D rats, weight 250-275g, were purchased from Harlan and housed 4 per

~ cage in an animal facility in reverse day-light. Water and Chow was available (LabDiet

8604) ad libirum for two weeks. The animals were handled for 2 occasions during this
time. On ihe morning of the study, the animals were single-housed with no foed or
bedding and dosed perorally with 1 ml/kg of compound or vehicle 30 minutes prior to
Lights out. At lights out, the animals were given a presweighed amount of chow and placed
near the food bowl Two hours later the remaining chow was weighed and the study
concinded.

Figure 2 shows the effect on feeding of the selective SHT-2C recepior agonist 8-
Chloro-7-methoxy-1-methyi-2,3,4, 5-tetrahydro- 1H-3-benzazepime (Cmpd A),
phentermine, and the combination. A synthesis example for 8-Chloro-7-methoxy-1-
methyl-2,3,4,5-tetrahydro-1 H-3-benzazepine {Cmpd A) can be found in Example 2 herein.

Example 59
Inhikitien of food intake in food-deprived rats using 2 selective SHT-2C receptor
agonist alone, phentermine alone, or a combination of the fwo compounds,

Female (weight 225-250g) and male (weight 250-275g) Sprague-Dawley (SD) rats
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were purchased from Harlan (San Diego, CA) and housed 4 per cage in a femperaturs
controlled environment under a 17h/7h light/dark cycle (tights out at 10:00am). Water and
Chow was available (LabDiet 8604) ad libitum for two weeks. The animals were handied
for 2 ovcasions during this time. On the moming of the study, the anirnals wers
individually housed with no food or bedding and dosed perorally with 1 mlkg of
compound or vehicle 30 minutes prior to lights out. At lights out, the animals were given

8 pre-weighed amount of chow and placed near the food bowl. Two hours later the

" remaining chow was weighed and the study concluded.

Figure 3 shows the effect of the selective SHT-2C receptor agonist (R)-8-chloro-1-
methyl-2,3.4,5-tetratrydro-1 H-3-benzazepine (Compound B}, phentermine, and the
combination on food intake. A synthesis example for (R)-8-chioro-1-methyi-2,3.4,5-
tetrahvdro-1 H-3-benzazepine (Compound B) can be found in Example 26 herein,

The effect of Compound B, phentermine, and the combination on food intake in
female rats is shown in Figure 3A. For analysis, the data was subjected to a two-way
analysis of vartance (ANOVA) with phentermine and Compound B a5 independent
factors, The analysis revealed a significant interaction between the two factors
[F(1,29)=31.6, p<0.01]. Posthoc pairways comparisons using the Bonferroni mmitiple
comparison test revealed the Compoind B -+ phentermmine combination to differ
significantly from all other groups (p<0.01, see Figure 3A), evidencing & supra additive
(synergistic) effect for the inhibition of food intake. No other sipnificant differences
between groups were observed.

The effect of Compound B, phentermine, and the combination on food infake in
male rats is shown in Figure 3B. For analysis, the data was subjected to a two-way
analysis of variance (ANOV A} with phentermine and Compound B as independent
factors, The analysis revealed a sigmificant interaction between the two faciors
[F(1,29y=12.7, p<0.01]. Posthoc pafrways comparisons using the Bonferrond multiple
comparison test revealed the Compound B + phentermine combination to differ
significantly from all other groups (p<0.01, see Figure 38}, evidencing a supra additive
(synergistic) effect for the inhibition of food intake, No other significant differences
between groups were observed.
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Example 68
Inbibition of food intake in food-deprived rats using a selective SHT-2C receptor
agonist alone, pheptermine alone, or a combination of the two compounds.

Male and female Sprague-Dawiey (SD) rats (weight 250-275g) were purchased
from Harlan {San Diege, CA) and housed 4 per cage in a temperature controlied
environment wnder a 17h/7h light/dark cycle (lights out at 10:00am). Water and Chow
was available (LabDiet 8604) ad libitin for two weeks. The animals were handled for 2
occasions during this time. On the moming of the study, the animals were individually
housed with no food or bedding and dosed perorally with 1 ml/kg of compound or vehicle
30 mimztes prior to lights omt. At lights out, the animals were given a pre-weighed amount
of chow and placed near the food bowl. Two hours later the remaiming chow was weighed
and the study concluded.

Figures 44 and 4B show the supra additive (synergistic) effect of phentermine and
the selective SHT-2C receptor agonist (R)-1-(5-Chiore-2-fluoro-phienyl)-2-methyl-
piperazine {Cmpd C) on food intake in female (Figure 4A) and male (Figure 4B) rats,

Compound C is 2 selective 5SHT-2C recepior agonist which lies ouiside of Formula
I 28 disclosed herein. Compound C was prepared in a similar manner as described in PCT
publication WO 2005/01 6902 (see Example 3.2 therein) using 2-bromo-4-chloro-1-
finorobenzene as the starting material, '

It is iniended that each of the patents, applications, printed publications, and other
published docurents mentioned or referred to in this specification be berein incorporated
by reference in their entiraty.

Those skilied in the art will appreciate that numerous changes and modifications
can be made {0 the preferred embodiments of the invention and that such changes and
modifications can be made without departing from the spirit of the invention. Itis
therefore intended that the appended claims cover all such equivalent variations ag fall
within the true spirit and scope of the invention.
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What is claimed is:

1. A composition comprising phentermine and a selective 5HT-2C receptor agonist,
wherein said selective SHT-2C receptor agonist is (R)-8-chloro-1-methyl-2,3.4,5-
tetrahydro-14-3-benzazepine or a pharmaceutically acceptable salt, solvate or hydrate
thereof.

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

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

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

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

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

7. A composition for use according to claim 6, wherein the treatment of a SHT2C disorder
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 2 mammal.

10. A composition according to any one of claims 1 to 4 for use in a method of inducing
satigty 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 ciaims 8 to 11, wherein the mammal is a
human.

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