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PROCESSES FOR PREPARING
(Ry-8-CHLORG-1I-METHYL-2,3,4,5-TETRAHYDROQ-1H-3-BENZAZEPINE
AND INTERMEDIATES THEREOF

FIELD OF THE INVENTION

The present invention generaily relates to processes and intermediates for the
preparation of (R)-&-chloro-1-methyl-2,3 4,5-tetrahydro-1H-3-benzazepine, and sohid forms
thereof, which are serotonin-2C (5-HT)¢) receptor agonists useful in the treatment of, for

example, obesity.

BACKGROUND OF THE INVENTION

Serotonin (5-HT) neurotransmission plays an important role in numerous physiological
processes both in health and in psychiatric disorders. For example, 5-HT has been implicated in
the regulation of feeding behavior. 5-HT is believed to work by inducing a feeling of fullness or
satiety so eating stops earlier and fewer calories are consumed. It has been shown that a
stimulatory action of 5-HT on the 5-HT,c receptor plays an important role in the controf of
eating and in the anti-obesity effect of d-fenfluramine. As the 5-HTy receptor is expressed in
high density in the brain (notably in the limbic structures, extrapyramidal pathways, thalamus
and hypothalamus i.e. PVN and DMH, and predominantly in the choroid plexus) and is
expressed in low density or is absent in peripheral tissues, a selective 5-HT,c receptor agonist
can be a more effective and safe anti-obesity agent. Also, 5-HTy knockout mice are overweight

with cognitive impairment and susceptibility to seizure. Thus, the 5-HT,¢ receptor is recognized

- as a well-accepted receptor target for the treatment of obesity, psychiatric, and other disorders.

Lorcaserin hydrochioride (8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochioride) is an agonist of the 5-HT,¢ receptor and shows effectiveness at reducing obesity
in animal models and humans. Patients enrolled in a 12-week Phase b clinical frial achieved a
highly statistically significant mean weight loss of 4.0, 5.7, and 7.9 pounds at daily doses of 10
mg, 15 mg, and 20 myg (10 mg dosed twice datly), respectively, compared to 0.7 pounds for the
placebo group. The proportion of patients completing the treatment period who achieved a 5%
or greater weight loss from baseline were 13%, 20%, and 31% at daily doses of 10 mg, 15 mg,
and 20 mg, respectively, compared with 2% in the placebo group. This data, showing
statistically significant, progressive, and dose-dependant weight loss, coupled with the drug’s
favorable tolerability profile make locaserin hydrochloride an attractive new therapy for obesity,

and accordingly, Phase 11l clinical trials are underway. Various synthetic routes to locaserin



hydrochloride, its related salts, enantiomers, crystalline forms, and intermediates, have been
reported in WO 2005/019179, WO 2006/069363, and U.S. Pat. No. 6,953,787,

In view of the growing demand for compounds for the treatment of disorders related to
the 5-HT receptor, new and more efficient routes to 3-benzazepines, including locaserin

hydrochloride, are needed. The processes and compounds described herein help meet these and

other needs.

SUMMARY

The present disclosure provides intermediates, processes of preparing the same, and
compositions containing the same, which are useful in the preparation of (R}-8-chloro-1-methyl-
2,3,4,5-tetrehydro-1H-3-benzazepine, and solid forms thereof, for the treatment or prophylaxis
of 5-H T, associated disorders such as obesity and central nervous system diseases.

In one aspect, there is provided a process for preparing an amide compound of Formula
1-3:

comprising reaciing a phenyiacefic acid derivative compound of Formula 1-1:

Lg

or salt thereof, wherein Lg is a leaving group,
with an amine compound of Fomula 1-2:

or salt thereof, in the presence of a coupling reagent to afford said amide compound of Formula 1-3.



The present disclosure provides processes for preparing an amide compound of Formula
1-3 and optionally a dihydrooxazole compound of Formula 1-4, or salt thereof:
CH

H\/k N
N =
m
Q Ci
Ci
1-3 1-4.

In one aspect, there is provided a process for preparing an amino aicohol compound of

Formula 2-1:
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or sat therecf, comprising reacting an amide compound of Formula 1-3;

OH
H\)\
M

O
cl

1-3

with 2 reducing agent to afford said amino alcshol compound of Formulzs 21, or salt thereof,

The present disclosure further provides processes for preparing an amino alcohol
compound of Formula 2-1, or sait thereof:
OH

P

Cl

W
"

2a



In one aspect, there is provided 2 compound of Formula 1-3:
OH

:

1-2.

In one aspect, there is provided 2 compound of Formula 1-4:

N

ot salf thereof.
In one aspect, there is provided a composition comprising a compound as defined above, or

salt thereof.
The present disclosure further provides the amide compound of Formula 1-3, the

dihydrooxazole compound of Formula 1-4, mixtures thereof, and compositions containing the

same.
In one aspect, there is provided a process for preparing a compound of Formula 3-5:
Sy
. NHe HGle0.5 HoO
cl = .
35
comprising:

a) reacting 2 phenylacstic acid derivative compound of Formula 1-1:

~Lg

2b
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of salt thersaf, wherein Lg is a isaving group, with an amine compaund of Farmuta 1-2:

OH

N \//[\

1-2

or sall theresd, in the presence of a coupling reagent to afford an amide compound of Formuia 1-3 and optionally &
dihydrooxazots compeound of Formula 1-4, or sall thereof:

OH
H N
X N\)\ N = \-.

> {

P C

O Cl
Cl / . .
1-3 1-4

b) reacting said amide compound of Formuts 1-3 and optionally said dihydrooxazoie sompound of Formula 1-2, or
salt thereof, with & reducing agent to afford an aming alcohol compound of Formula 2-1:

OH
H\z/l\
M
Cl
2-1

or salt theraof: .
c) reacting said amino alcohol compound of Formula Z-1, or salt thereof, with a chiorinating reagent o afford
dichloro compound of Formuis 3-1:

Gl

or salt thereof,
d} reacting said dichioro sampound of Formula 3-1 with & cyclizing reagent to afford a 3-banzazepine compaund of
Formmuta 3-2: '

2c
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&) contacling said 3-benzazepine compound of Formulz 3-2 with L-(+)-tararic acid to afford a tartraie salf of Formula

2.3
) oM
OoH NH
HO
\ci .
OH 18] =
/N = 2
3-3

1) reacting said tarirate salt of Formula 3-2 with & base to afford the optically active compound of Farmuls 3-4:

N

AN
A

Cl

i,

and
g) reacting said opiicaliy active cornpound of Formuta 3-4 with HCl to afiord said compound of Formutz 3-5

The present disclosure further provides processes for preparing a compound of Formula

3-5:
NH» HCIs0.5 Ho0

Ci

{fflJ;, /

2d



utilizing the amide compound of Formula 1-3, the dihydrooxazole compound of Formuia 14, or

rxtures thereof.

DETAILED DESCRIPTION

5 The processes and intermediates of the present invention are useful in the preparation of
therapeutic agents for the treatment or prophylaxis of 5-HTa¢ associated disorders such as
obesity and central nervous system diseases. Exampie processes and intermediates of the

present invention are provided below in Schemes 1, 2 and 3.

Scheme 1 oH
H
o N\)\
HZN\/l\ m
Lg 12 ©
_ o 13
0 coupling and optionally
Ci
1-1 N
e
Q
ct 14
10 Scheme 1 depicts a general route to intermediates 1-3 and optionally 1-4. Accordingly,

the present invention provides amide-forming processes for preparing amide compounds of

Formuia 1-3:
OH

M

( N
7 O
Cl
1-3
15 comprising reacting a phenylacetic acid derivative compound of Formula 1-1:

tg

Cl
i-1

or salt thereof, wherein Lg is a leaving group, with an amine compound of Formula 1-2:

OH
HzN\)\
20 12
or salt thereof, in the presence of a coupling reagent to afford the amide compound of Formula
1-3.
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In some embodiments, Lg is OH, halo, or other leaving group. As used herein, the term
“leaving group” refers to a moiety that can be displaced by another moiety, such as by
nucleophilic attack, during a chemical reaction. Leaving groups are well known in the art and
include, for example, halo, hydroxy, -OR?, and ~0Si(R"); wherein R? can be Cy.g alkyl, Ca
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl, and R® can be C;-Cy alkyl. In some
embodiments, Lg is OH. In further embodiments, Lg is halo such as fluoro, chlore, bromo, or
iodo. In yet further embodiments, Lg 1s chioro.

The term “coupling reagent,” as used herein, is meant to refer to a reagent or
combination of reagents that facilitates formation of an amide bond between the phenylacetic
acid derivative compound of Formula 1-1 and the amine compound of Formula 1-2. Suitable
coupling reagents include, for example, boron-containing acids, carbodiimides, and ketals.
Further examples of coupling reagents include bases.

Suitable boron-containing acids include, for example, boric acid (B(OH)), boronic
acids (e.g., boric acid wherein at lcast one OH group is replaced with an organic moiety}), or
combinations thereof. In some embodiments, the boronic acid is an optionally substituted
aryiboronic acid such as phenylboronic acid or 2,5,6-trifluorophenylboronic acid. In some
embodiments, the coupling reagent contains phenylboronic acid, boric acid, or mixture thereof.
In yet further embodiments, the coupling reagent contains a halo-substituted arylboronic acid
such as 2,5,6-trifluorophenylboronic acid. In some embodiments when the coupling reagent
contains at least one boron-containing acid, Lg is OH.

Suitable carbodiimides include any reagent containing 2 carbodiimide (N=C=N)
functionality that can serve as a carboxyl activating group to facilitate amide bond formation.
An example carbodiimide is 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride
(EDC). Other suitable carbodiimides include dicyclohexylcarbodiimide (DCC),
diisopropylcarbodiimide (DIC), N-cyclohexyl-N’~((1-N-methylmorphelino)ethylcarbodiimide
(CMC), and the like. In some embodiments when the coupling reagent contains at least one
carbodiimide, Lg is OH.

Suitable ketals can have the formula:

R'Q OR®

R’ R?
wherein R, B2, R?, and R* are Cy 4 alkyl. In some embodiments, R', R?, R’, and R* are
independently selected from methyl and ethyl. In yet further embodiments, the ketal comprises
2,2-dimethoxypropane. In some embodiments when the coupling reagent contains at least one
ketal, Lg is OH.
Suitable bases for use as a coupling reagent include any base effective for facilitating
formation of an amide bond and which do not substantially interfere with the amide-forming

reaction. Example bases include tertiary amines such as tri(C, ¢)alkylamines. In some
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embodiments, the base is triethylamine. In some emboediments when the coupling reagent
contains a base, Lg is halo,
The above process for preparing amides of Formula 1-3 can further vield a

dihydrooxazole compound of Formula 1-4:

Cl

1-4
or salt thereof. The dihydrooxazole compound of Formula 1-4 is related to the amide of
Formula 1-3 by the loss of one water molecule. Accordingly, the dikydrooxazole compound of
Formula 1-4 is typically formed under dehydrating reaction conditions, such as when the
coupling reagent further acts as a dehydrating agent. Example coupling reagents capable of this
dual coupling/dehydrating activity include, for example, carbodiimides and ketals. The
dihydrooxazole compound of Formula 1-4 can be produced in variable amounts, but 1s usually
observed as a minor product relative to the amide of Formula 1-3.

The amide-forming process as described above can be carried out where the coupling
reagent is provided in molar excess relative to either the phenylacetic acid derivative compound
of Formula 1-1 or the amino compound of Formula 1-2. In some embodiments, the molar ratio
of the phenylacetic acid derivative compound of Formula 1-1 to the coupling reagent is about
1:1 to about 20:1, about 1:1 to about 10:1, or about 1:1 to about 5:1.

The above amide-forming process can further be optionally carried out in the presence
of a solvent such as an aromatic solvent or an alcohol solvent. Typical aromatic solvents
include, for example, benzene, chlorobenzene, 1,2-dichlorobenzene, toluene, o-xylene, p-xylene,
m-xylene, xylenes, mixtures thereof and the like. Typical alcohol solvents include, for example,
methanol, ethanol, n-propanel, isopropanol, n-butanol, isobutanol, t-butanol, glycols, glycerols,
mixtures thereof and the like. In some embodiments, the solvent includes toluene. In further
embodiments, the solvent includes methanol, ethanol, or isopropanol.

The above amide-forming process can further be optionally carried out in the presence
of an acid catalyst. In some embodiments, the acid catalyst comprises a sulfonic acid such as an
optionally substituted arylsulfonic acid (e.g., p-toluenesulfonic acid). Other suitable acid
catalysts include sulfuric acid, benzenesulfonic acid, trifluoromethansulfonic acid, hydrochloric
acid, mixtures thereof and the like. In some embodiments, the acid catalyst is present when the
coupling reagent includes a ketal.

The above amide-forming process can be carried out at about room temperature or at an
elevated temperature. In some embodiments, the elevated temperature is about 80 °C to about
140 °C. In further embodiments, the temperature is room temperature when the coupling

reagent includes a carbodiimide.



10

15

20

25

30

In some embodiments, the present invention provides processes for preparing an amide
compound of Formula -3 comprising reacting, in a solvent comprising toluene and at elevated
temperature, a phenylacetic acid derivative compound of Formula 1-1, or salt thereof, with an
amine compound of Formula 1-2, or salt thereof, in the presence of at least one boron-containing
acid. In further embodiments, the reacting is carried out in the presence of phenyiboronic acid,
boric acid, or mixture thereof. In yet further embodiments, the reacting is carried out in the
presence of 2,5,6-trifluorophenylboronic acid.

In some embodiments, the present invention provides processes for preparing an amide
compound of Formula 1-3 and optionally a dihydrooxazole compound of Formula 1-4, or salt
thereof, comprising reacting, in a solvent comprising isopropyl alcohol and at about room
temperature, a phenylacetic acid derivative compound of Formula 1-1, or salt thereof, with an
amine compound of Formula 1-2, or salt thereof, in the presence of 1-ethyl-3-(3-
dimethylaminopropyl)-carbodiimide hydrochloride (EDC).

In some embodiments, the present invention further provides processes for prepaning an
amide compound of Formula 1-3 and optionally a dihydrooxazole compound of Formula 1-4, or
salt thereof, comprising reacting, in an aleohol solvent and optionally in the presence of an acid
catalyst, a phenylacetic acid derivative compound of Formula 1-1, or salt thereof, with an amine
compound of Formula 1-2, or salt thereof, in the presence of 2,2-dimethoxypropane. In some
embodiments, the above process further comprises combining the 2,2-dimethoxypropane with
the phenylacetic acid derivative cornpound of Formula 1-1 prior to reacting with the amine
compound of Formula 1-2, or salt thereof. In some embodiments, the prior combining affords
2-(4-chlorophenylacetic acid methyl ester which is then subject to reaction with the amine
compound of Formula 1-2. In some embodiments, conversion to 2-(4-chlorophenyl)acetic acid
methyl ester is about 90% or greater. The prior combining of the phenylacetic acid derivative
compound of Formula 1-1 with 2,2-dimethoxypropane can be carried out at elevated
temperature such as about 60 °C to about 120 °C.

The present invention further provides an amide compound of Formula 1-3 or a
dihydrooxazole compound of Formula 1-4, or salt thereof. Further provided are compositions
containing an amide compound of Formula 1-3 or a dihydrooxazole compound of Formula 1-4,
or salt thereof. I some embodiments, the compositions contain a mixture of an amide
compound of Formula 1.3 and a dihydrooxazole compound of Formula 1-4, or salt thereof.

Scheme 2 provides a general route to amino alcohols of Formula 2-1 or salts thereof.
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Accordingly, the present invention provides amine-forming processes for prepanng an

amino alcohol compound of Formula 2-1:

H\)\
N N
Ci 7
2-1
or salt thereof, comprising reacting an amide compound of Formula 1-3 and optionally reacting
a dihydrooxazole compound of Formula 1-4, or salt thereof, with a reducing agent.

Suitable reducing agents include any reagent that can effectively reduce an amide to an
amine such as, for example, boranes (e.g., BH;, BH; adducts, diborane, higher boranes, and the
like), organoboranes (e.g., alkylboranes, dialkyiboranes, etc.), alkali metal trialkylboron
hydrides, alkali metal aluminum hydrides, alkali metal borohydrides, alkali metal
trialkoxyaluminum hydrides, dialkylaluminum hydrides, or H, optionally in the presence of a
catalyst. In some embodiments, the reducing agent comprises BH;. In further embodiments, the
BH; is generated in situ. In yet further embodiments, the reducing agent comprises a borane
complex such as a borane tetrahydrofuran complex or 2 borane methylsulfide complex.

I some embodiments, the reducing agent is provided in molar excess relative to the the
amide compound of Formula 1-3. For example, the molar ratio of reducing agent to amide

compound of Formula 1-3 can be about 1:1 to about 10:1, about 1:1 to about 5:1, or about 3.5:1.

In yet further embodiments, the reducing agent comprises NaBH, in the presence of
iodine. For example, the molar ratio of NaB, to iodine to said amide compound of Formula 1-
3 can be about 10:1:1, about 5:1:1, or about 2.5:1:1.

The above amine-forming process can be carried out at elevated temperature such as at

about 30 °C to about 80 °C, about 40 °C to about 70 °C, or about 50 °C to about 60 °C.
7



The above amine-forming process can result in a conversion of the amide compound of

Formula 1-3 to the amino alcohol compound of Formula 2-1, or salt thereof, of about 90% or

greater, about 95% or greater, or about 97% or greater.
The amide compound of Formula 1-3 employed in the amine-forming process above

5 can be prepared according to any appropriate process, including any of those described herein.
The dihydrooxazole compound of Formuia 1-4 optionally employed in the amine-

forming process above can be prepared according to any appropriate process, including any of

those described herein.
Scheme 3 provides a general route to 3-benzazepine compounds of Formulas 3-2, 3-3,

10 3-4, and 3-5 starting from amino alcohol 2-1 or salt thereof.
Scheme 3
Ci

OH
H
chlorination

¥

Cl 2-1 o 3-1
cyclization
O OH / \
OH N Mch]ral resolution -
HO o
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Cl Cl p
Z 35

'J”Hr,-
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The present invention provides processes for preparing a compound of Formula 3-5:
NHe HCIs0.5 Hy0

Cl

H“h;

15 3-3
8



comprising:
a) reacting a phenylacetic acid derivative compound of Formula 1-1, or salt thereof, with
an amine compound of Formula 1-2, or salt thereof, in the presence of a coupling reagent to
afford an amide compound of Formula 1-3 and optionally a dihydrooxazole compound of

5 Formula 14, or salt thereof;
b) reacting the amide compound of Formula 1-3 and optionally the dihydrooxazole
compound of Formula 1-4, or salt thereof, with a reducing agent to afford an amino alcohol
compound of Formula 2-1, or salt thereof;
c) reacting the amino alcohol compound of Formula 2-1, or salt thereof, with a

10 chlorinating reagent to afford a dichloro compound of Formula 3-1:

H\)\

Ci
3-1
or salt thereof;
d) reacting the dichloro compound of Formula 3-1 with a cyclizing reagent to afford a 3-
15 benzazepine compound of Forrnula 3-2:
NH
Ct
3-2
e) contacting the 3-benzazepine compound of Formula 3-2 with L-(+)-tartaric acid to
afford a tartrate salt of Formula 3-3:
O OH
OH NH
HO o |
OH © B
20 = 2
33
) reacting the tartrate salt of Formula 3-3 with a base to afford the optically active

compound of Formula 3-4;
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3-4
and
£) reacting the optically active compound of Formula 3-4 with HCl to afford the compound
of Formuia 3-5.

The reacting of steps a) and b) can be carmied out according to any of the procedures set
out herein.

As used herein, the term “chlorinating reagent” refers to any chemical reagent that can
be used to replace a hydroxyl group with a chloro group. Examplie chlorinating reagents include
thiony! chloride (SOC1,), 8O,Cl,, PCls, PCls, POCI;, mixtures thereof and the like. In some
embodiments, the chlorinating reagent is thionyl chloride. Chlorinating reagents can be provided
in molar excess relative to the amino alcohol compound of Formula 2-1. In some enibodiments,
the molar ratio of chlorinating reagent to amino alcohol compound of Formula 2-1 is about 20:1
to about 2:1, about 10:1 to about 2:1, or about 5:1 fo about 2:1.

The chlorinating reaction of step c¢) can be carried out in the presence of solvent such as
an aromatic soivent (e.g., any of those disciosed herein) or an amide solvent. In some
embodiments, the aromatic solvent contains toluene. In some embodiments, the amide solvent
contains N, N-dimethylformamide (DMF) or N,N-dimethylacetamide (DMA). In some
embodiments, the solven! contains a mixture of toluene and DMA. In some embodiments, the
reaction of step ¢) is carried out in substantially no solvent.

The chlorinating reaction of step ¢) can further be conducted at elevated temperature.
Suitable temperatures include about 40 °C to about 75 °C, about 50 °C to about 70 °C, or about
35 °C to about 65 °C.

As used herein, the term “cyclizing reagent” refers to any chemical reagent that can be
used in a reaction to cyclize a linear or branched molecule or portion of a molecule. In some
embodiments according to the present invention, cyclization of a linear or branched moiety
attached to an aryl compound can be carried out using, for example, a Lewis acid. As is known
in the art, a Lewis acid includes a molecule that can accept a lone pamr of electrons, Example
Lewis acids include hydrogen ion {(a proton), boron derivatives such as BH, and BF;, and
aluminum derivatives such as AXCl;. Some example Lewis acids include C, 4 alkytaluminum
halide {e.g., methylaluminum chloride, ethylaluminum chioride, etc.), a C,.y4 dialkylaluminum
halide (e.g., dimethylaluminum chlonde, diethylaluminum chloride, etc.), and Cs.,,

trialkylaluminum. In some embodiments, the cyclizing reagent includes alummum chloride.

10
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The cyclizing reagent can be provided in molar excess relative to the amount of dichloro
compound of Formula 3-1 For example, the molar ratio of cyclizing reagent to dichloro
compound of Formula can be about 5:1 fo about 1:1, about 2.5:1 to about 1:1, or about 1.5:1 to
about t:1.

The cyclizing reaction of step d) can be conducted at elevated temperatures. Suitable
temperatires include, for example, about 100 °C to about 150 °C, about 110 °C to about 140 °C,
or about 125 °C to about 130 °C.

The cyclizing reaction of step d) can further be conducted in the presence of solvent
such as an aromatic solvent. In some embodiments, the aromatic solvent includes 1,2-
dichlorobenzene.

The contacting of step ¢), forming the tartrate salt, can be carned out in the presence of
solvent. Suitable solvents support dissolution of both L-{+)-tartaric acid and the 3-benzazepine
compound of Formula 3-2. Some example sofvents include alcohols (e.g., methanol, ethanol,
isopropanol, t-butanol, 1-butanol and the like), isopropylacetate, tetrahydrofuran, acetone,
methyi isobutyl ketone, water, and mixtures thereof. In some embodiments, the solvent contains
a mixture of water and acetone. A suitable molar ratio of 3-benzazepine : acetone : L-(+)-
tartaric acid : water is about 1 : 9.6 : 0.25 : 3.6

The contacting of step e) can further be carried out at elevated temperature. Suitable
temperatures include, for example, about 40 °C to about 66 °C, about 45 °C to about 55 °C, or
about 47 °C to about 52 °C.

The base of step f) can be any suitable base that will free the optically active compound
3-4 from the tartrate salt. Example bases include lithium hydroxide, sodium hydroxide,
potassium hydroxide, lithium carbonate, sodium carbonate, and potassium carbonate. In some
embodiments, the base is a carbonate such as potassium carbonate. The reacting of the base
with the tartrate salt 3-3 can be carried out in a two phase system containing, for example water
and an organic solvent such as ethyl acetate. Base can be provided in molar excess suchasa
molar ratio of base to tartrate salt of Formula 3-3 of about 10:1 to about 2:1, about 5:1 to about
2:1, or about 3:1 to about 2:1.

The reacting of step g) can be carried out in the presence of water and organic solvent
such as ethyl acetate. HC! can be provided in solution or in gascous form. In some
embodiments, the molar ratio of HCI to optically active compound of Formula 3-4 is about 1:1
to about 10:1, about 1:1 to about 5:1, or about 1:1 to about 2:1. Suitable temperatures for the
reacting of step g} include, for example, about -5 °C to about 15 °C, about 0 °C to about 10 °C,
or § °C to about 5 °C.,

As used herein, the term “reacting’ is used as known in the art and generally refers to
the bringing together of chemical reagents in such a manner so as to allow their interaction at the

molecular level to achieve a chemical or physical fransformation.
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As used herein, the term “contacting” refers to the bringing together of substances so
that they can interact at the molecular level.

The reacting and contacting steps of the processes described herein can be conducted for
a time and under conditions suitable for preparing the identified product.

As used herein, “or salt thercof” refers 1o derivatives of the disclosed compounds
wherein the parent compound is modified by converting an existing acid or base moiety to its
salt form. Examples of suitable salts include, but are not limited to, mineral or organic acid salts
of basic residues such as amines; alkali or organic salts of acidic residues such as carboxylic
acids; and the like. The acceptable salis include the conventional non-toxic salts of the parent
compound formed, for example, from non-toxic inorganic or organic acids. The salts can be
synthesized from the parent compound which contains a basic or acidic moiety by conventional
chernical methods. Generally, such salts can be prepared by reacting the free acid or base forms
of these compounds with a stoichiometric amount of the appropriate base or acid in water or in
an organic solvent, or in a mixture of the two; generally, nonaqueous media like ether, ethyl
acetate, ethanol, isopropanol, or acetonitrile are suitable,

As used herein, the term “composition” refers to a mixture of at least two different
substances. In some embodiments, a composition can contain an intermediate described herein
together with one or more other substances such as solvents, reagents, other intermediates,
impurities, reaction byproducts, and the like.

As .used herein, the term “substituted” refers to the replacement of a hydrogen moiety
with a non-hydrogen moiety. A substituted group or molecule can be substituted at any open
position up to the maximum valency. In some embodiments, a substituted group or molecule is
substituted with 0, 1, 2, or 3 substituents. Example substituents include halo, Cisalkyl, Co
alkenyl, C,.¢alkynyl, CN, OH, C, salkoxy, carboxy, carboxy alkyl ester, aminccarbonyl, NO,,
amino, Cy.salkylamino, C,.,, dialkylamino, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl.

As used herein, the term “alkyl” is meant to refer to a saturated hydrocarbon group
which is straight-chained or branched. Example alkyl groups include methyl (Me), ethyl (Et),
propyl (e.g., n-propyl and isopropyl), butyi {e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g., n-
pentyl, isopenty!, neopentyl), and the like. An alkyl group can contain from 1 to about 20, from
2 to about 20, from 1 to about 10, from 1 to about 8, from 1 to about 6, from I to about 4, or
from 1 to about 3 carbon atoms.

As used herein, “alkenyl” refers to an alkyl group having one or more carbon-carbon
double bonds. Example alkenyl groups include ethenyl, propenyl, and the like.

As used herein, “alkynyl” refers to an alkyl group having one or more carbon-carbon
triple bonds. Example alkynyl groups include ethynyl, propynyl, and the like.

As used herein, “aryl” refers to monocyclic or polycyelic {e.g., having 2, 3 or 4 fused

rings) aromatic hydrocarbons such as, for example, phenyl, naphthyl, anthracenyl,
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phenanthrenyl, indanyl, indenyl, and the like. In some embodiments, aryl groups have from 6 to
about 20 carbon atoms.

As used herein, “cycloalkyl™ refers to non-aromatic carbocycles including cyclized
alkyl, alkenyl, and alkynyl groups. Cycloalkyl groups can include mono- or pelycyclic (e.g.,
having 2, 3 or 4 fused rings) ring systems, including spirocycles. In some embodiments,
cycloalkyl groups can have from 3 to about 20 carbon atoms, 3 to about 14 carbon atoms, 3 to
about 10 carbon atoms, or 3 to 7 carbon atoms. Cycloalkyl groups can further have 0, 1, 2, 0r 3
double bonds and/or 0, 1, or 2 triple bonds.  Also included in the definition of cycloalkyl are
moieties that have one or more aromatic rings fused (i.e., having a bond in common with) to the
cycloalkyl ring, for example, benzo derivatives of cyclopentane, cyclopentene, cyclohexane, and
the like. A cycloalkyl group having one or more fused aromatic rings can be attached though
either the aromatic or non-aromatic portion. One or more ring-forming carbon atoms of a
cycloalicyl group can be oxidized, for example, having an oxo or sulfido substituent. Example
cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyi,
cyclopentenyl, cyclohexenyl, cyclohexadienyl, cycloheptatrienyl, norbornyl, norpinyl,
norcarnyl, adamantyl, and the like.

As used herein, a “heteroaryl” group refers o an aromatic heterocycle having at least
one heteroatom ring member such as sulfur, oxygen, or nitrogen. Heteroaryl groups include
monocyelic and polycyclic (e.g., having 2, 3 or 4 fused rings) systems. Any ring-forming N
atom in a heteroaryl group can also be oxidized to form an N-oxo moiety. Examples of
heteroaryl groups include without limitation, pyridyl, N-oxopyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl, thienyl, imidazolyl, thiazolyl, indolyl, pyrolyi,
oxazolyl, benzofuryl, benzothienyl, benzthiazolyl, isoxazoly!, pyrazolyl, iriazolyl, tetrazolyl,
indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, benzothienyl, purinyl, carbazolyl, benzimidazolyl,
and the like. In some embodiments, the heteroaryl group has from 1 to about 20 carbon atoms,
and in further embodiments from about 3 to about 20 carbon atoms. In some embodiments, the
heteroaryl group contains 3 to about 14, 3 to about 7, or 5 to 6 ring-forming atoms. In some
embodiments, the hetercaryl group has 1 to about 4, ] to about 3, or | to 2 heteroatoms.

As used herein, “heterocyclealky!” refers to 2 non-aromatic heterocycle where one or
more of the ring-forming atoms is a heteroatom such as an O, N, or § atom. Heterocycloalkyl
groups can include mono- or polycyclic (e.g., having 2, 3 or 4 fused rings) ring systems as well
as spirocycles. Example “heterocycloalkyl” groups include morpholino, thiomorpholino,
piperazinyl, tetrahydrofuranyl, tetrahydrothienyl, 2,3-dihydrobenzofuryl, 1,3-benzodioxole,
benzo-1,4-dioxane, piperidinyl, pyrrolidinyl, isoxazolidinyl, isothiazolidinyl, pyrazolidinyl,
oxazolidinyl, thiazolidinyl, imidazolidinyl, and the like. Also included in the definition of
heterocycloalkyl are moieties that have one or more aromatic rings fused (i.e., having a bond in

common with} to the nonaromatic heterocyclic ring, for example phthalimidyl, naphthalimidyl,
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and benzo derivatives of heterocycles such as indolene and 1soindolene groups. A
heterocycloalkyl group having one or more fused aromatic rings can be attached through either
the aromatic or non-aromatic portion. In some embodiments, the heterocycloalkyl group has
from 1 to abaut 20 carbon atoms, and in further embodiments from about 3 to about 20 carbon
atoms. In some embodiments, the heterocycloalkyl group contains 3 o about 20, 3 to about 14,
3 to about 7, or 5 to 6 ring-forming atoms. In some embodiments, the heterocycloalkyl group
has 1 to about 4, 1 to about 3, or 1 to 2 heteroatoms. In some embodiments, the
heterocycloalicy! group contains 0 to 3 double bonds. In some embodiments, the
heterocycloatkyl group contains 0 to 2 triple bonds..

As used herein, “halo” or “halogen” includes fluoro, chloro, brome, and iodo.

As used herein, “atkoxy” refers to an ~O-alkyl group. Example alkoxy groups include
methoxy, ethoxy, propoxy (e.g., n-propoxy and isopropoxy), t-butoxy, and the like.

As used herem, “carboxy” refers to COOH.

As used herein, “carboxy alkyl ester” refers to ~COO-{(atkyl).

As used herein, “amino’” refers to NIi,.

As used herein, “alkylamino” refers to an amino group substituted by an alkyl group.

As used herein, “dialkylamine” refers to an amino group substituted by two alkyl
groups.

As used herein, “aminocarbonyl” refers to ~CONH,.

The processes described herein can be monitored according to any suitable method
known in the art. For example, product formation can be monitored by spectroscopic means,
such as nuclear magnetic resonance spectroscopy {e.g., 'H or PC), infrared spectroscopy, or

spectrophotometry {e.g., UV-visible); or by chromatography such as high performance liquid

‘chromatograpy (HPLC) or thin layer chromatography (TLC).

In some embodiments, preparation of compounds can involve the protection and
deprotection of various chemical groups. The need for protection and deprotection, and the
selection of appropriate protecting groups can be readily determined by one skilled m the art.
The chemistry of protecting groups can be found, for example, in Greene and Wuts, et al,,
Protective Groups in Organic Synthesis, 3rd. Ed., Wiley & Sons, 1999, which is incorporated
herein by reference in is entirety.

The reactions of the processes described herein can be carmied out in suitable solvents
which can be readily selected by one of skill in the art of organic synthesis. Suitable solvents
can be substantially nonreactive with the starting materials (reactants), the intermediates, or
products at the temperatures at which the reactions are carried out, e.g., temperaturcs which can
range from the solvent's freezing temperature to the solvent's boiling temperature. A given
reaction can be carried out in one solvent or a mixture of more than one solvent. Depending on

the particular reaction step, suitable solvents for a particular reaction step can be selected. In
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some embodiments, reactions can be carried out in the absence of solvent, such as when at least
one of the reagents is a Hquid or gas.

Suitable solvents can include halogenated solvents such as carbon tetrachloride,
bromodichloromethane, dibromochloromethane, bromoform, chloroform, bromochloromethane,
dibromomethane, butyl chloride, dichloromethane, tetrachloroethylene, trichloroethylene, 1,1,1-
trichloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 2-chloropropane, 0,03,01-
trifluorotoluene, 1,2-dichloroethane, 1,2-dibromoethane, hexafluorobenzene, 1,2,4-
trichlorebenzene, 1 2-dichlorobenzene, chlorobenzene, fluorobenzene, mixtures thereof and the
like.

Suitable ether solvents include: dimethoxymethane, tetrahydrofuran, 1,3-dioxane, 1,4-
dioxane, furan, diethyl ether, ethylene glycol dimethyl ether, ethylene glycol diethyl ether,
diethylene glycol dimethyl ether, diethylene glycol diethyl ether, triethylene glycol dimethyl
ether, anisole, t-butyl methyl ether, mixtures thereof and the like.

Suitable protic solvents can include, by way of example and without limitation, water,
methanol, ethanol, 2-nitroethanol, 2-fluoroethanol, 2,2 2-influoroethanol, ethylene glyeol, 1-
propanel, 2-propanol, 2-methoxyethanol, 1-butanol, 2-butanol, -butyl alcohol, t-butyl alcohol,
2-ethoxyethanol, diethylene glycol, 1-, 2-, or 3- pentancl, neo-pentyl alcohol, t-pentyl alcohol,
diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, cyclohexanol, benzyl
alcohol, phenol, or glycerol.

Suitable aprotic solvents can include, by way of example and without limitation,
tetrahydrofuran (THF), N,N-dimethylformamide (DMF), N,N-dimethylacetamide (DMA), 1,3-
dimethyl-3,4,5 6-tetrahydro-2(1H)-pyrimidinone (DMPU), 1,3-dimethyl-2-imidazelidinone
(DMI), N-methylpyrrolidinone (NMP), formamide, N-methylacetamide, N-methylformamide,.
acetonitrile, dimethyl sulfoxide, propionitrile, ethyl formate, methyl acetate, hexachloroacetone,
acetone, ethyl methyl ketone, ethyl acetate, sulfolane, N,N-dimethyipropionamide,
tetramethylurea, nitromethane, nitrobenzene, or hexamethylphosphoramide.

Suitable hydrocarbon solvents include benzene, cyclohexane, pentane, hexane, toluene,
cycloheptane, methylcyclohexane, heptane, ethylbenzene, m-, 0-, or p-xylene, octane, indane,
nonane, or naphthalene.

Supercritical carbon dioxide and ionic liquids can also be used as solvents.

The reactions of the processes described herein can be carried out at appropriate
temperatures which can be readily determined by the skilled artisan. Reaction temperatures will
depend on, for example, the melting and boiling points of the reagents and solvent, if present;
the thermodynamics of the reaction {e.g., vigorously exothetmic reactions may need to be
carried out af reduced temperatures)y; and the kinetics of the reaction (e.g., a high activation
energy barrier may need elevated temperatures). “Elevated temperature” refers to temperatures

above room temperature {about 22 °C).
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The reactions of the processes described herein can be carried out in air or under an
inert atomosphere. Typically, reactions containing reagents or products that are substantially
reactive with air can be carried out using air-sensitive synthetic techniques that are well known
to the skilled artisan.

In some embodiments, preparation of compounds can involve the addition of acids or
bases to effect, for example, catalysis of a desired reaction or formation of salt forms such as
acid addition salkts.

Example acids can be inorganic or organic acids. Inorganic acids include hydrochloric
acid, hydrobromic acid, sulfuric acid, phosphoric acid, and nitric acid. Organic acids include
formic acid, acetic acid, propionic acid, butanoic acid, methanesulfonic acid, p-toluenesulfonic
acid, benzenesulfonic acid, tartaric acid, trifluoroacetic acid, propiolic acid, butyric acid, 2-
butynoic acid, vinyl acetic acid, pentanoic acid, hexanoie acid, heptanoic acid, octanoic acid,
nonanoic acid and decanoic acid.

Example bases include lithium hydroxide, sodium hydroxide, potassium hydroxide,
lithium carbonate, sodium carbonate, and potassium carbonate. Some example strong bases
inchide, but are not limited to, hydroxide, alkoxides, metal amides, metal hydrides, metal
dialkylamides and arylamines, wherein; alkoxides include lithium, sodium and potassium salts
of methyl, ethyl and t-butyl oxides; metal amides include sodium amide, potassium amide and
lthium amide; meta! hydrides include sodium hydride, potassium hydride and lithium hydride; -
and metal dialkylamides include sodium and potassium salts of methyl, ethyl, n-propyl, i-propyl,
n-butyl, t-butyl, trimethylsilyl and cyclohexyl substituted amides.

The present invention also includes salt forms of the compounds described herein.
Examples of salts (or salt forms) include, but are not limited to, mineral or organic acid salts of
basic residues such as amines, alkali or organic salts of acidic residues such as carboxylic acids,
and the like. Generally, the salt forms can be prepared by reacting the free base or acid with
stoichiometric amounts or with an excess of the desired salt-forming inorganic or organic acid
or base in a suitable solvent or various combinations of solvents. Lists of suitable salts are found
in Remington’s Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa.,
1985, p. 1418, the disclosure of which is hereby incorporated by reference in its entirety.

Upon carrying out preparation of compounds according to the processes described
herein, the usual isolation and purification operations such as concentration, filtration,
extraction, solid-phase extraction, recrystaliization, chromatography, and the like may be used,
to isolate the desired products.

In some embodiments, the compounds of the invention, and salts thereof, are
substantially isolated. By “substantially isolated” is meant that the compound is at least partially
or substantially separated from the environment in which it was formed or detected. Partial

separation can inciude, for example, a composition enriched in the compound of the invention.
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Substantial separation can include compositions containing at least about 50%, at least about
60%, at least about 70%, at least about 80%, at least about 90%, at least about 95%, at least
about 97%, or at least about 99% by weight of the commpound of the invention, or salt thereof.
Methods for isolating compounds and their salts are routine in the art.

The invention will be described in greater detail by way of specific examples. The
following examples are offered for illustrative purposes, and are not intended to limit the
invention in any manter. Those of skill in the art will readily recognize a variety of noncritical

parameters which can be changed or modifted to yield essentially the same results,

EXAMPLES
Exampile 1
Preparation of 2-{(4-Chiorophenyl)-N-(2-bydroxypropylacetamide (1-3)

H OH
oY
B i
Cl © Cl ©
1-3

Method A {Boronic Acid)

Toluene (50 mL) was charged to a 3-neck round-bottom (500 mb}) flask fitted with a
Dean-Stark condenser. 4-Chlorophenylacetic acid (51.2 g, 300 mmol) was added, followed by
2,53,6-trifluorophenyltboronic acid (30 munol, 5.28 g) and l-aminopropan-2-o0l (24.8 g, 330
nunol), The reaction flask was heated at 120 °C for 23 h. The reaction mixture was cooled to
room temperature, and then solvent was removed to afford the crude product as white solid.
Then water (120 mL) was added to the crude product. The resulting product was filtered and

dried in a vacuum oven overnight to vield 62.5 g of pure product as a white solid (91.5% yield).

Method B (Ketal)

To a 100 mL round-bottom flask equipped with a reflux condenser and a magnetic
stirrer was charged 5 g (0.029 mol, 1.0 eq) of 2-(4-chlorophenylacetic acid and 0.279 g (1.5
mmol, 0.05 eq) p-toluenesulfonic acid (PTSA). Methanol (25 mL) was added to the flask
foliowed by 3.4 ml. (0.029 mol, 1.0 eq) of 2,2-dimethoxypropane (DMP). The resulting
mixture was heated to reflux and held (about 4 h) until conversion to intermediate 2-(4-
chlorophenyljacetic acid methyl ester was greater than 95%. The methyl ester intermediate was
not isolated.

Amino 2-propanol (7.3 mL, 0.06 nmwl, 3.1 eq) was then charged to the reaction mixture.
Reflux was maintained with an intemal temperature up to 90 °C until conversion to the title
compound exceeded 98% by LC/MS. The reaction was complete within 12 h. Methanol was

distilled off during the reaction. The reaction mixture was then charged with 30 mL (6.0
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volumes) of water while maintaining the internal temperature around 100 °C followed by
cooling in an ice bath for 30 minutes to precipitate the product as a fine solid. Solids were
filtered and washed with 2 X 20 mL water and the wet cake was dried in a vacuum oven at 60

°C to yield 5.83 g of the title compound (§7.4% yield) as white solids.

'"H NMR (400 MHz, DMSO dg, 8): 8.06 (s, 1H), 7.38 (d, 2H), 7.30 (d, 2H), 4.71 (d, 1H), 3.64
(m, 1H), 3.45 (s, 2H), 3.02 (m, 2H), 1.02 (d, 3H).
LOMS: 455-457 (2M+H), 228-230 (MH), 210-212 (MH-H,0), 125-127.

Example 2
Preparation of 2—(4—chlorophenyl)—N—(Z—hydroxypmpyi)acetamide (1-3}) and
2-{(4-chlorobenzyl)-5-methyl-4,5-dihydrooxazole (1-4)

0 — oy JJJE
Ct © Ci G Cl ©
1-3 1-4

Isopropanol (100 mL) was charged to a 3-neck round-botiom flask (500 mL) followed
by 4-chiorophenylacetic acid (8.6 g, 50.41 mmol} and I-aminopropan-2-0l (3.78 g, 50.32
mmol). To this mixture was added 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide
hydrochloride (EDC) (7.81 g, 50.41 mmol) and the resulting mixture was stirred at room
semperature for 16 h. The reaction mixture was cooled and concentrated to afford crude product
as a yellow oil. Then water (100 ml) and ethyl acetate were added to the crude product and the
product isolated by extraction. The organic layer was washed with water (100 mL), dried over

Na,S0,, filtered, and concentrated to yield a white solid (5 g, 43%).

Compound 1-3 {major)

LO/MS API 150 EX LC/MS, Prevail™ cotumn C18, Spm, 4.6 mm/250 mm, 5 min run:
retention time: 1.68 min, gradient acetonitrile in water (0.01% TFA), 5-95%,; 455-457 (2M+H),
228-230 (MH), 210-212 (MH-H,0), 125-127.

Compound 1-4 (minor)

LCMS API 150 EX LC/MS, Prevail™ column C18, Sum, 4.6 ram/250 mm, 5 min run:
retention time: 1.81 min, gradient acetonitrile in water (0.01% TFA), 5-95%; 210-212 (MH),
129, 125-127.

Example 3
Preparation of 1-(4-chlorophencthylamino)propan-2-¢l (2-1) bydrochloride salt
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Method 4

A 150 mL round bottom flask equipped with a condenser was charged with 10 g (0.044
mol, 1.0 eq) of 2-(4-chlorophenyl)-N-(2-hydroxypropyl)acetamide followed by 77 mL (0.154
moles, 3.5 eq} of 2.0 M BH/THF. Reaction contents foamed and were held for about 6 h at
reflux until reaction completion exceeded 98% by LC/MS. Then 10 ml. of methanol was added
to the reaction mixture to quench excess borane with the first 4 mL of methanol resulting in
fairly vigorous off-gassing. Solvent was distilled down to no less than about 20% of the initial
volume and 100 mL of methanoi was added followed by distillation down to an oil. The
reaction vessel was then charged with 50 mL (5 volumes) of 37% HCl to precipitate a white
salid which was filtered and dried in a vacuum oven at 70 °C to yield 8.25 g of white powder
product as the FICI salt (75% yield).

Method B

To a 200 mL round bottom flask equipped with a condenser and a gas outlet leading to
an aqueous sodium hypochlorite scrubber was charged 10 g (0.044 mol, 1.0 eq) of 2-(4-
chlorophenyl)-N-(2-hydroxypropyl)acetamide followed by 77 mlL of THF resuiting in a clear
solution. To the mixture was added dropwise 15.4 mL of 10.0 M (0.154 moles, 3.5 eq) of
borane methyi sulfide complex resulting in violent foaming. The reaction was held at reflux
until 98% reaction completion was verified by LCMS (~ 6 hr). White solid started to precipitate
about two hours after borane addition had been completed. The reaction was quenched with 10
mL of methanol with the first 4 mL methanol resulting in vigorous off-gassing. The resulting
mixture was then refluxed for ~1 h and then concentrated to about 20% of the original volume.
Methanol (100 ml) was added, and the mixture was refluxed for ~1 h and then concentrated to a
white solid residue. Conc. HCI (37%, 5 ml) was added to the residue at 0 °C (exothermic).
The resulting mixture was filtered, and the filtered white solid was dried at 70 °C in a vacuum
oven to constant weight (~5-7 h) then at room temperature overnight to afford crude product as
a white solid 11.5 g (~104 %). The solid was then partially dissolved in conc. HCH (20 mL).
The resulting mixture was filtered to yield 0.87 g of white solid after drying. After adding ~5
mL water, the mother liquor precipitaied additional white solid (7.87 g after drying) to give a
combined yield of 8.74 g (80%).
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'H NMR (400 MHz, DMSO dg, 6): 9.21 (s, 1H), 8.87 (s, 1H), 7.42 (d, 2H), 7.32 (d, 2H), 5.43 (d,
1H), 4.04 (mn, 1H), 3.15 (m, 2H), 3.02 (m, 3H), 2.8 (m, 1H), 1.13 (d, 3H).
LOMS: 427429 (2M+H), 214-216 (MH), 196-198 (MH-H,0}, 139-141.

Example 4
Preparation of 1-{4-chlorophenethylamine)propan-2-of (2-1)
OH

N

1-3 H
Clm N\/'\
and o
N g 2-1
el O‘Z 1-4

To a 50 mL round bottom flask equipped with a condenser was charged 1 g (4.4 mmol)

of the mixture of 2-(4-chlorophenyl)-N-(2-hydrox ypropylacetamide and 2-{4-chlorobenzyl)-5-
methyl-4,5-dihydrooxazole produced in Example 2 followed by THF (10 mL) and 15.4 mL
(15.4 mmol, 3.5 eq) of 1.0 M BHa/THF. The reaction mixture was held at reflux for about 16 h
uniil reaction completion exceeded 98% by LC/MS. The resulting mixture was distilled down to
an oil, to which was added 5 mL (5 volumes) of 1 N NaOH with stirring for 1 h. Then 5 mlL (5
volumes) of isopropy! acetate was added and the product isolated by extraction. The organic
layer was washed with water, dried over Na;80,, and concentrated to afford the product as a
white solid (630 mg, 67%).

LCMS API 150 EX LC/MS, Prevail™ column C18, Sum, 4.6 mmy/250 mm, 5 min run:
retention rime: 1.81 min, gradient acetonitrile in water {0.01% TFA), 5-95%; 427-429 2M+H),
214-216 (MH), 196-198 (MH-H,0), 139-141.

Example 5
Preparation of 2-chloro-N-(4-chlorophenethyl}propan-1-amine (3-1} hydrochioride
OH

Cl
i HCH H
/©/\/N\/I\ . /@/\,N\/k
- 3-1
Cl 21 Cl

In a 25 mL 3-neck round bottom flask was suspended 1-(4-chlorophenethylamino)-

propan-2-ol hydrochioride (2.088 g, 8.346 mmol) in 3.7 mL (1.85 vol} of toluene and N,N-

Method A

dimethylacetamide (0.2346 mL, 2.504 mmol}. The resulting milky wlate slurry was heated in
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an oil bath to 50 °C. Under nitrogen blanket, the vessel was charged with thionyl chloride
(0.7737 mL, 10:60 mmol) via syringe while the stirred reaction mixture was maintained between
50 °C and 60 °C. The mixture became yellow during addition and then was heated to 60-65 °C
for 2.5 hrs before being cooled to 15 °C. The resulting beige sludge was suspended in 10 mlL (5
vol} of toluene, suction filtered, and washed with 20 mL (10 vol) of toluene. The washed solid
was sucked dry on the filter over 2.5 days. The light beige solids were transferred to a 50 mL
round bottom flask and suspended in 4 mL {2 vol) of isopropyl alcohol (IPA)} and 0.4 mi. (G.2
vol) of water. The mixture was heated to reflux in an 87 °C oil bath and then allowed to cool to
room temperature after 1 h. The rixture was then further cooled in an ice water bath to 10 °C,
held between 10 °C and 15 °C for 1.5 h, cooled in a salt/ice water bath (between 0 °C and 3 °C},
and held at this temperature for an additional 1.5 h. The resulting slurry was suction filtered in a
Buchner funnel, and the filtered solid was washed with a 15 mL IPA rinse of the crystallization
flask. The resulting cake was sucked dry on the filter plate and then vacuum dried at 60 °C
overnight to yield 1.924 g of final product as a white solid HCI salt (85.82% yield).

Method B

To a 15 mi. 3-neck round bottom flask containing 1-{4-chlorophenethylamino)-propan-
2-o0l hydrochloride (1.254 g, 5.013 mmol) was added thionyi chloride {~0.7 mL) (slowly) via
syringe to suspend solids. The mixture was then heated in an oil bath to 50 °C. Additional
thionyl chloride was then added for a total amount of 3.659 ml. (50.13 mmol). The yellowish
clear solution was heated fo 62 °C in an oil bath and held at that temperature 2 h before being
cooled to 17 °C in an ice water bath. The resulting slurry was suction filtered through a
Buchner funne!, and the filtered solid was washed with {PA. The cake was vacuum dried at 60
°C (0.812 g, HPLC purity 99.87%). The mother liquor had a large amount of solid visible and
was suction filtered in a Buchner funnel. The cake was washed with 10 mL of [PA and vacuum
dried at 60 °C to yield an additionai 0.124 g for a combined total of 0.936 g final product as the
HCl salt (69.52% yield).

'H NMR (400 MHz, DMSQ dg, 8): 9.55 (s, 1H), 9.15 (s, 1H), 7.42 (d, 2H), 7.32 (d, 2H), 4.58
(in, 1H), 3.45 (m, 2H), 3.25 (m, 2H), 3.02 (m, 2H), 1.56 (d, 3H).
LCMS: 232-234 (MH), 139-141, 103.

Example 6

Alternate preparation of 2-chiore-N-(4-chlorophenethyl}propan-I-amioe (3-1})

hydrochloride
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Boric acid
OH OH Toluene
[« HzN/\r ——
Ci O

B.

HO™ ™ "OH Cl
HO\( HO\( \(
NH NH (E?
3\ HCI
O cl”
+ NEBE"L; + ;2 e —""‘—‘-"""‘"#‘
THE Toluene
DMA (cat.)
¢t 1-3 cl 241 Ci

Step I

2-(4-Chlorophenyl)acetic acid {1.9 kg, 11.1 mol, 1.00 eq}, teluene (1 L}, phenylboronic
acid {67 g, 549 mmo, 0.049 eq.), and boric acid (68 g, 1.10 mol. 0.099 eq) where charged to a 20
L jacketed reactor in the specified order. After the resulting mixture had been heated with
stirring to 40 °C, T-amino-2-propanol (908 g, 12.09 mol, 1.085 eq) and toluene (1 L) were
added. The reaction mixture was then heated to reflux while the water coproduct was removed
in 2 Dean-Stark trap. Refluxing and water removal were continued until conversion of 2-(4-
chiorophenylacetic acid exceeded 98%. Such conversion is usually achieved with 8-12 hours
of refluxing. Water coproduct removed in the Dean-Stark trap totaled 265 mlL (14.72 mol).
After the reaction nmixture had been cooled to 60-70 °C, 5 wt% aqueous sodium bicarbonate (2
L) was added slowly while the reaction mixture was mamtained at 60-7¢ °C. Water (10 mL)
was then added slowly while the stirred reaction mixture was maintained at 250 °C. The
diluted reaction mixture was cooled to 30 °C and stirred at that temperature for 30 minutes. The
resulting solid precipitate was filtered and vacuum dried for 48 hours at 50 °C to provide 2-(4-
chlorophenyl}-N-{2-hydroxypropylyacetamide (2.356 kg, 92.9 % yield not corrected for purity,
90.12 % purity by HPLC peak area).

Step 2

2-{4-Chloropheny!)-N-(2-hydroxypropylacetamide (5.0 g, 21.96 mumol, 1.00 eq),
tetrahydrofuran (THF, 7.5 mL), and sodium borchydride (1.662 g, 43.9 mmol, 2.00 eq) were
charged to a 100 mL round bottomed flask. The resulting stirred white suspension was cooled
to -10 °C, and a solution of iodine (5.574 g, 21.96 mmol, 1.00 eq) in THF (10 mi} was added

dropwise over 30 minutes while cooling of the reaction suspension was continued. Hydrogen
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gas evolved during the addition. After the addition, the dark brown reaction suspension was
heated and stirred at 70 *C until 2-(4-chlorophenyl)-N-(2-hydroxypropylhacetamide conversion
was substantially complete. Such conversion was achieved in 3.5 hours at 70 °C. The reaction
ruxture was cooled to 0 °C, and methanol (15 mL) was added sufficiently slowly to maintain
the stirred reaction mixture at about 0 °C with external cooling. The methanol addition was
initially accompanied by fairly vigorous evolution of gas. After the resulting mixture had been
heated at 65 °C for 0.5 hr, solvents were evaporated under vacuum, To the residual white slurry
was added 50 wi% aqueous NaOH (15 mlL, 286 mmol, 13 eq} while the stirred product mixture
was maintained at 0 °C. The resulting mixture was heated with stirring at 80 °C for 1.5 hr.
After 0.5 ir of such heating, mild foaming stopped, and a mixture of two clear, homogenous
layers was obtamned. Toluene (20 ml.) was added, and the resulting mixture was heated and
stirred at 50 °C to extract the product into toluene. The lower aqueous layer was drained, and
the upper organic layer was washed with water (two 15 mL portions). The washed organic layer
was evaporated to dryness under vacuum at 60 °C. Vacuum drying of the evaporation residue at
60 °C was continued for 2 hr to yield intermediate 1-(4-chiorophenethylamino}-propan-2-ol as
an off-white solid (4.23 g, 90.1 % yield, 96.17 % purity by HPLC peak area). To the
intermediate 1-(4-chiorophenethylanino)propan-2-ol in a round bottomed flask was added
toluene {20 mL). (One skilied in the art can achieve substantially the same water-free mixture
of intermediate 1-(4-chlorophenethylamino)propan-2-of in toluene by azeotropic removal of
water without evaporation of the majority of the toluene.)

N.N-Dimethylacetamide (DMA), 0.614 mil., 6.60 mmol, 0.301 eq) was added to the
substantially water-free mixture of intermediate 1-(4-chlorophenethylamino)propan-2-ol in
toluene as it was stirred under nitrogen at 40-45 °C. Thionyl chioride (2.04 ml., 28.0 mumol,
1.274 eq) was then added while the stirred mixture was maintained at 50-60 °C. The stirred
reaction mixture was then heated at 62 °C for three hours. LO/MS analysis of the crude reaction
mixture indicated that conversion of the intermediate 1-(4-chlorophenethyl-amino)propan-2-ol
was substantially complete after two hours. After the reaction muxture had been cooled to -5
°C, isopropanol (5 mL) was added while the stirred product mixture was maintained at 0-5 °C.
Stirring at that temperature was continued for 2-3 hours, and then toluene (5 mb) was added to
the suspension. After the resulting mixture had been heated o 60 °C for 30 minutes, the solid
product was recovered by filtiration, washing with isopropanol (2 x 5 mL), and vacuum drying at
72 °C gvernight to provide off-white solid 2-chloro-N-{4-chlorophenethyiipropan-1-amine
hydrochloride (4.38 g, 74.3% yield, 99.60% purity by HPLC peak area).

Example 7
Preparation of (R,S)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-henzazepine (3-2)
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To a reactor equipped with an overhead stirrer, jacket temperature controf, a nitrogen
inlet, and a caustic scrubber vent were charged, in the specified order, 2-chloro-N-(4-
chlorophenethyl}propan-1-amine hydrochloride (1.00 Kg, 3.72 mol, 1.00 equiv.}, aluminum
chioride {0.745 Kg, 5.58 mol, 1.50 equiv.), and 1,2-dichlorobenzene (2.88 Kg). The stirred
reactor contents were heated to 125-130 °C, and stirting was continued at that teraperature for
14-18 h. At 60-70°C, a dark colored solution was obtained. After reaction completion
(< 1.0% starting material by HPLC peak area) had been verified, the stired reactor contents
were cooled to 30-35 °C.

To a second reactor, vented to a caustic scrubber, was charged purified water (1.60 L)
and silica gel (0.160 Kg). The Friedel Crafts reaction mixture was transferred from the first
reactor to the second reactor sufficiently slowly to maintain the stirred contents of the second
reactor at < 60 °C. The silica gel was fiitered on a medium to coarse {ilter element at 55-60 °C,
and the filtered solids were subsequently washed with purified water (800 ml) preheated to 50-
60 °C. The combined mother and wash liquor filtrates were cooled to 20-25 °C with vigorous
agitation. Then the stirring was stopped, and the phases were ailowed to separate at 20-25 °C,
(Process volume peaked at this point at 5.68 L). Three phases separated after 1-2 h of standing.
The lowest layer was drained to waste disposal. This dark layer consisted mostly of
1,2-dichlorobenzene (1.64 Kg, 1.33 L) at pH 3-4. About 1% of the product was lost to this
layer. The remaining two phases were allowed to stand without agitation for another 2-4'h. The
lower layer was drained and saved (Layer A). This light colored phase (2.64 Kg, 2.00 L, pH 2-
3} contained ~ 90% 8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine. The upper layer
(2.24 Kg of a turbid water phase at pII 0-1) contained ~ 1-4% 8-chloro-1-methyl-2,3 4,5-
tetrahydro-1H-3-benzazepine and remained in the reactor for back-extraction.

The reactor was charged with cyclohexane (1.10 Kg) and then 30% aqueous NaOH
(2.44 Kg, 18.3 mol, 4.91 equiv.). The resulting mixture (5.60 L) was stirred vigorously for 30
nunutes at room femperature. The stirring was stopped, and the phases were allowed to separate
for 25-40 minutes. If the pH of the lower (aqueous) phase was =13, it was drained to waste
disposal. Otherwise, more 30% aqueous NaOH was added, and this extraction was repeated. At
pH 14, the aqueous phase contained < 0.1% 8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine free base. The remaining upper (organic) phase from the reactor was dramed and
saved (Layer B). The reactor was rinsed with purified water and followed by a suitabie organic
solvent to remove residual salts, The lower, light-colored product phase (the middle of the

original three phases, Layer A) and the upper phase (organic, Layer B) were returned to the
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reactor. To the stirred reactor contents was added 30% aqueous NaOH (1.60 Kg, 12.0 mol, 3.23
eq.). The reactor contents were stirred vigorously for 0.5 h. The stirring was discontinued and
the phases were allowed to separate over 15-30 min. The lower (aqueous) layer was drained to
waste disposal. To the upper (organic) phase remaining in the reactor was added purified water
(2.40 Xg). The reactor contents were stirred vigorously at 60-65 °C for 0.5 h. The stirring was
discontinued, and the phases were allowed to separate at 60-65 °C over 1.5-2 h. The lower
(agueous) layer was drained to waste disposal. With a reactor jacket temperature of 55-60 °C,
solvent from the upper (organic) layer was removed by vacuum distillation at pressures starting
at 115-152 torr and fafling to 40 torr. The crude product, 8-chloro-1-methyl-2,3,4,5-tetrahydro-

1H-3-benzazepine as the free base, was obtained as a yellow to brown, oily distiilation residue.

Example 8
Preparation of L-(+)-tartaric acid salt of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-14-3-
benzazepine (3-3)

The distillation residue (crude 8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
as the free base from Example 7 was dissolved in acetone (0.400 kg). The resulting solution
was drained and weighed to assay the 8-chloro-1-methyl-2,3.4,5-tetrabydro-1H-3-benzazepine
content by HPLC. Results of the assay were used to calculate charges of acetone, L-tartaric
acid, and water. The quantities indicated below are typical for achievement of the target 8-
chloro-1-methyl-2,3 4,5-tetrahydro-1H-3-benzazepine : acetone : L-tartaric acid : water mole
ratio of 1.00:9.6: 0.25 : 3.6 prior to addition of seed crystals. More acetone (1.415 Kg) was
added to the reactor and the stirred reactor contents were heated to 47-52 °C. To the resulting
solution was added a solution of L-tartaric acid (0.1223 kg, 0.815 mol, 0.219 equiv.) in purified
water (0.211 kg) at a steady rate over 5-15 minutes. A thin suspension formed during the
addition but then redissolved when the mixture terperature was reestablished at 50 °C.
Hemitartrate seed crystals (0.80 g) were added to the 50 °C solution to initiate nucleation,
Nucleation was allowed to continue for 2-3 h with agitation at 47-52 °C. Acetone (0.473 kg)
was added to the reactor while the stirred reactor contenis were maintained at 50 °C. The
resulting suspension was cooled to 0-5 °C slowly over 3-5 h. Stirring was continued at 0 °C for
another 1-3 h. The resulting white precipitate was collected on a medium to fine filter element
and then washed with a mixture of acetone (0.900 kg) and purified water (0.054 kg). The
enantiomeric excess (ee) of the wet cake was determined.

If the ee was < 98%, the wet cake was transferred back into the reactor and reslurried in
a mixture of acetone (1.90 kg) and purified water (0.400 kg) at 55-60°C for .5-1 h. If
dissolution had not been achieved after one hour, then water (approximately 0.160 kg) was
added until 2 clear solution was achieved. The resulting mixture was then cooled to 6-5 °C

slowly over 2-3 h. Stiming at 0 °C was continued for another 3-5 h. The resulting whiie
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precipitate was coliected on a medium to fine filter element and then washed with acetone
(0.400 kg) at 0-°C.

The washed solid product (296 g wet) was dried at 60-65 °C for 15-20 h. The yield of
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepinium hemitartrate, with about 99.7% ee
and 7.5 wi. % water content, was 295 g (27.1% based on racemic 2-chloro-IN-4-

chlorophenethyl}propan-1-amine hydrochloride and corrected for product water content).

Example 9
Preparation of hydrochleric acid salt of (R)-8-chloye-1-methyl-2,3,4,5-tetrahydro-1 H-3-
benzazepine (3-5}

To a reactor equipped with an overhead stirrer and a nitrogen inlet was charged, in the
specified order, 8-chloro-1-methyl-2,3 4,5-tetrahydro-1H-3-benzazepinium hemitartrate (1.00
kg containing 7.5 wt % water, 1.71 mol, 0.500 eq), potassium carbonate (0.508 kg, 3.68 mol,
1.076 eq), ethyl acetate {2.68 kg), and purified water {2.68 kg). The resulting mixture was
stirred at 20-25 °C for 30-40 min, and then the phases were allowed to separate over 0.3-1 h
The tower (aqueous) phase was drained to waste disposal. Purified water (2.68 kg) was added
to the reactor, and the resulting mixture was vigorously stirred for 10-20 min. The phases were
allowed to separate over 1-1.5 h. The lower {aqueous) phase was drained to waste disposal.
With the reactor contents at a temperature of 40-45 °C, the solvent was removed by vacuum
distillation at pressures failing from 153 torr to 46 torr. The residue was cooled to 20-25 °C.
Ethyl acetate (3.81 kg) was charged to the reactor, and the distillation residue was dissolved
with stirring. The water content of the resuliing solution was verified by Karl Fischer analysis
to be < 0.8 wi. %. The solution was filtered through a polishing filter. The reactor was rinsed
through the filter with ethyl acetate (2.33 kg) previously verified by Karl Fischer analysis to
have < 0.05 wt. % water content. Both the solution and rinse filtrates were charged back into
the reactor. Purified water {399 g) was added to the reactor. The stirred reactor contents were
cooled to 0-5 °C, and then HCl gas (19.0 g, ¢.521 mol, 0.153 eq) was added while the stirred
reactor contents were maintamed at 0-5 °C. (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hemihydrate seed crystals (1.33 g) were added to the stirred reactor contents to
initiate nucleation at 0-5 °C. HCI gas (107.6 g, 2.95 mol, 0.864 eq) was charged to the reactor at
a steady raie over at least 1.5-2 h while the stirred reactor contents were maintained at 0-5 °C.
The resulfing suspension was stirred at 0-5 °C for 2 hours, The resulting white precipitate was
collected on a mediwm to fine filter element. The reactor and then the filtered solid product
were washed with ethyl acetate {1.33 kg}. The wet cake (ca. 867 g) was dried under reduced
pressure and 33-37 °C for 20 h or until the cake temperature had been stable for 4 h, whichever
occurred first. The resulting (R)-8-chloro-1-methyl-2,3,4,5-tetraltydro-1H-3-benzazepine
hemihydrate hydrochloride (3.7 wt. % water content, 14.7% chloride content, <0.01% ROIL, >

26



99 6% ee, > 99% HPLC purity, and < 0.1% wrong isomer content) was obtained in a yield of
about 741 g (89.9%).

Various modifications of the invention, in addition to those described herein, will be
apparent to those skilled in the art from the foregoing description. Such modifications are also
intended to fall within the scope of the appended claims. Each reference, including all patents,
patent applications, and publications, cited in the present application is incorporated herein by

reference in its entirety.
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Claims

1.

A process for preparing an amide compound of Formula 1-3:

comprising reacling & phenylacetic acid derivative compound of Formuia 1-1

Lg

cl
1-1

or salt thereof, wherein Lg is a leaving group,

. with an amine compound of Formula 1-2:

gl \/l\

1-2
or salt {hereof, in the presence of a coupling reagent to afford said amide compound of Formuia 1-3.
A process according to claim 1, wherein Lg is O,

Aprocess according to claim 1 or 2, wherein said coupling reageni comprises a boron-containing acid, a carbodiimide,
or a ketal.

A process according fo claim 1 or 2, wherein said coupling reagent comprises phenylboronic acid, boric acid, or
mixture thereof.

A process according to claim 1 or 2, wherein said coupling reagent comprises 2,5, 8-rifluorophenyiboronic acid,

A process according to claim 3, wherein said carbodiimide is 1-ethyl-3-{3-dimethylaminopropyl}-carbodiimide hy-
drochioride (EDC).

A process according to claim 3, wherein said ketal has the formuia:

RO OR®

X

1 R2

wherein R*, R2, R?, and R4 are C, g alkyl.
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8. A process according to claim 3, wherein said ketal comnprises 2 2-dimethaxypropane.

9. A process according to claim 7 or 8, wherein said reacting is carried out in the presence of an acid catalyst.
180. A process aocording o claim 7 or 8, wherein said catalyst comprises p-foluznesuifonic acid.

11. A process according to claim 1, wherein Lg is halo.

12. A process according fo claim 1 or 11, wherein said coupiing reagent comprises a bass.

13. A process according to claim 12, wherein said base is friethylamine.

14. A process according fo any one of claims 1 to 12, wherein the molar ratic of said phenylacetic acid derivative
compound of Formula 1-1 to said coupling reagent is about 1:1 to about 20:1,

15. A process according fo any one of claims { to 12, wherein said reacting is carried out in the presence of a solvent.
16. A p%ocess according o claim 15, wherein said solvent comprises {oluenes.

17. A process according to ciaim 15, wherein said solvent comprises methanol, ethanol, or isopropanol.

18. A process according fo any one of claims 1 to 17, wherein said reacting is carried out at about room temperature.
19. A process acscording fo any one of claims 1 to 17, wherein said reacting is carried out at elevated temperature.
20. A process according to claim 19, wherein said elevated temperature is about 80 °C fo about 140 °C.

21. A process according fo olaim 1, for preparing an amide compound of Formula 1-3:

OH

comprising reacting, in a solvent comprising toluens and at elevaied temperature, a phenylacetic acid derivative
compound of Formula 1-1:

Lg

Cl

-1

or salt thereof, wherein Lg is OH, with an amine compound of Formula 1-2;

OH

HEN\/‘\

1-2
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or salt thereof, in the presence of at least one boron-containing acid to afford said amide compound of Formula 1-2.

22. A process according to claim 21, wherein said reacting is carried out in the presence of phenylboronis acid, boric

acid, or mixture therect.

23. Aprocess according to claim 21, wherein said reacting is carried out in the presence of 2,5,8-frifiuorophenyiboronic

acid.

24, A process according to claim 1, for preparing an amide compound of Formuia 1-3:

comprising reacting, in a solvent comprising isaprepy! aicohol and at about room temperature, a phenylacatic acid

derivative compound of Formuia 1-1:

orsalt thereof, in the presence of 1-ethyl-3-{3-dimethyiaminopropyl)-carbodiimide hydrochioride to afford said amide

compound of Formula 1-3.

25. A process according o claim 1, for preparing an amide compound of Formula 1-3:

comprising reacting, in an alcohal sofvent and opticnally in the presence of an acid catalyst, 2 phenylacetic acid

derivative compound of Formula 1-1:

an amine compound of Formda 1-2;

HoN

1-1

4o~

[

30

OH

e
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Lg

of
1-1

or salt thereof, wherein Lg is OH, with an amine compound of Formula 1-2:

OH
HoN
1-2
or salt thereof, in the presence of 2,2-dimethoxypropans to afford said amide compound of Formula 1-3,

28. A process according 1o claim 25, further comprising combining said 2,2-dimethoxypropane with said phenylacetic
acid derivative compound of Formula 1-1 prior to said reasting with said amine compound of Formuia 1-2, or salt
thereof.

27. A process according fo claim 26, wherein said combining affords 2—(4—chlcro'phenyl)acetic acid methyl aster.

28. A precess according to claim 26, wherein said combining is carried out at elevaied temperature,

29, A process according to claim 28, wherein said elevated femperature is about 60 *C to about 120 °C.

30. Aprocess according to any one of claims 25 to 29, wherein conversion of said phenylacetic acid derivative compound
of Formula 1-1 {o said 2-{4-chlorephenyljacetic acid methy! ester is about 90% or greater.

31. A process for preparing an amino alcohol compound of Formula 2-1;

OH

\ZI

Ci

or salt therecf, comprising reacting an amide compound of Formuta 1-3:

with a reducing agent tc afford said amino alcohol compound of Formuia 2-1, or salt thereof,
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32,

33.

34.

35.

36,

37.

38.

39.

40.

41.

42.

43,

44,

48,

A process according to claim 31, wherein said reducing agent comprises a borane, dialkylborane, alkal metal
trialkytboror hydride, alkali metal alurinum hydride, atkali metal borohydride, alkalt metal trialkoxyatluminum hydrids,
dialkylaluminum hydride, or M, optionadly in the presence of a catalyst,

A process according o claim 31, whersin said reducing agent comprises BH,,

A process according fo claim 33, wherein said BH; is generated in situ.

A process according to claim 31, wherein said reducing agent comprises a borane tetrahydrofuran complex.

A process according 1o claim 31, wherein said reducing agent comprises a borane methyisulfide complex.

A process according fo any one of claims 31 to 36, wherein said reducing agent is provided in molar excess relative
o the amount of said amide compound of Formula 1-3.

A process according {c any one of claims 31 to 36, wherein the molar rafio of said reducing agent to said amide
compound of Formula 1-3 is about 1:1 to about 5:1.

A process according to claim 31, whersin said reducing agent comprises NaBH, in ihe presence of indine.

A process according fo claim 38, wherein the molar ratio of NaBH, to lodine to said amide compound of Formula
1-3 is about 2.5:1:1. :

A process according to any one of claims 31 to 40, wherein said reacting is carried out at elevaied temperature.
A process of claim 41, wherein said elevated temperature is about 30 °C 1o about 8D °C.

A process according 1o any one of claims 31 to 42, wherein conversion of said amide compound of Formula 1-3 to
said amino ajcohol compound of Formula 2-1, or salt thareof, is about 90% or greater.

A process accerding to any ong of ciaims 31 to 43, wherein said amide compound of Formula 1-3 is prepared by
the process of any one of claims 1-38,

A process according fo claim 31, for preparing an amino alcohol compound of Formuta 2-1:

OH
H
N
Cl
2-1
or salt thereof, comprising:

a) reacting a phenyiacetic acid derivative compound of Formula 1-1:

g

1-1

or salt thereof, wherein Lg is a leaving group, with an amine compound of Formula 1-2:
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OH

RN \/’\\

1-2

or salt thereof, in the presence of a coupiing reagent to afford an amide compound of Formula 1-3 and optionally a

dinydrooxazole compound of Formula 1-4, or salt thereof:

1-3

and

46. A compound of Formula 1-3;

Gl
1-3.

47. A compound of Formuia 1-4:

of sait thereof.
48. A composition comprising a compound of claim 46 or 47, or salt thereof,

48, A process for preparing a compound of Formula 3-5:

33

' OH
LA N
0
Gl
1-4

b} reacting said amide compound of Formuda 1-3 and optionally said dihydrooxazole compound of Formula -4, or
salt thereof, with a reducing agent to afford said amino alcoho! compound of Farmula 2-1, or salt theregt.

OH
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comprising:
a) reacting a phenylacetic acid derivative compound of Formula 1-1;
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Eg

1-1

or salt thereof, wharein Lg is a leaving group, with an amine compound of Formula 1-2:

OH

HeN \/K

1-2

or salt thereof, in the presence of a coupling reagent to afford an amide compound of Formuia 1-3 and opticnally a

dinydrooxazole compound of Formula 1-4, or salt thergof:

Ci

b} reacting said amide compound of Formula 1-3 and optionally said dihydrooxazole compound of Formuia -4, or
salt thereof, with a reducing agent to afford an amino alcohol compound of Formula 2-1:

OH

34



or salf thereof;
¢} reacting said amino alcohol compound of Formula 2-1, or salt thereof, with a chiorinating reagent to afford a

dichloro compound of Formula 3-1;
Cl

UL

10
o] _
3-1
15 or salt thereof;
d} reacting said dichlore compound of Formula 3-1 with a cyclizing reagent fo afford & 3-benzazepine compound of
Formula 3-2:
20
NH
Cl
25
3-2
&) contacting said 3-benzazepine compound of Formula 3-2 with L-{+)-tartaric acid 1o afford a tartrate salf of Formuia
20 3-3:
O - OH
35
OH
HG

””“.
b2

OH o / \

40
3-3
f) reacting said tartrate salt of Formula 3-3 with a base to afford the optically active compound of Formula 3-4:
45
NH
P
o -
50 3

and .
g) reacting said optically active compeound of Formula 3-4 with HCI to afford said compound of Formula 3-5

55
50. A process according to claim 48, wherein:
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Lgis OH;
said coupling reagent comprises phenylboronic acid, boric acid, or mixture thereof; and
said reducing agent comprises NaBH, in the presence of iodine.
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PROCESSES FOR PREPARING
(R)-8-CHLORO-1-METHYL-2,3,4,5-TETRAHYDRO-1H-3-BENZAZEPINE
AND INTERMEDIATES THEREOQOF
ABSTRACT
The present invention provides processes and intermediates for the preparation of (R)-8-chloro-

1-methyl-2,3,4,5-tetrahydro~-1H-3-benzazepine and salts thereof which are useful as serotonin-

2C (5-HT2C) receptor agonists for the treatment of, for example, obesity.

No Available Figure
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