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Description

Title of Invention: NOVEL BENZAMIDE DERIVATIVES

Technical Field

The present invention relates to a novel benzamide derivative of formula 1 which
will be illustrated hereinafter or a pharmaceutically acceptable salt thereof, a method
for preparing the same, and a 5-HT, receptor agonist containing the same as an active
ingredient.

Background Art

Serotonin (5-HT) is a neurotransmitter widely distributed throughout the body. Seven
subtypes of serotonin are currently known. In particular, great attention has been
focused on the elucidation of a 5-HT, receptor and the confirmation of pharmaceutical
action thereof.

In general, 5-HT, receptor agonists are found to be therapeutically effective for the
treatment of various disease conditions such as gastroesophageal reflux disease, gas-
trointestinal disease, gastric motility disorder, non-ulcer dyspepsia, functional
dyspepsia, irritable bowel syndrome (IBS), constipation, dyspepsia, esophagitis, gas-
troesophageal disease, nausea, central nervous system disease, Alzheimer's disease,
cognitive impairment, emesis, migraine, neurological disease, pain, cardiovascular
disorder, cardiac failure, cardiac arrhythmia, diabetes and apnea syndrome (See Tips,
1992, 13, 141; Ford A.P.D.W. et al., Med. Res. Rev., 1993, 13. 633; Gullikson G.W. et
al., Drug Dev. Res., 1992, 26, 405; Richard M. Eglen et al., Tips, 1995, 16, 391;
Bockaert J. et al., CNS Drugs, 1, 6; Romanelli M.N. et al., Arzheim Forsch./Drug Res.,
1993, 43, 913; Kaumann A. et al., Naunyn-Schmiedeberg's. 1991, 344, 150; and
Romanelli M.N. et al., Arzheim Forsch./Drug Res., 1993, 43, 913).

Despite extensive uses of 5-HT, receptor agonists, there are little 5-HT, receptor
agonist compounds that are currently clinically used. To this end, there is a need for a
5-HT, receptor agonist which is capable of exhibiting excellent medicinal effects while
having minimum adverse side effects.

Benzamide derivatives have several prominent pharmacological actions. These
excellent pharmacological activities of the benzamide derivatives are due to their
effects on the nervous system which is controlled by serotonin that is a neuro-
transmitter. The role of serotonin, that is, the pharmacological action of benzamide
derivatives has been broadly involved in a variety of diseases and conditions for many
years. Further, a great deal of study and research has focused on production and
storage sites of serotonin as well as the location of serotonin receptors in order to

determine the relationship between the location of serotonin receptors and various
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disease states or conditions in humans.
Cisapride, which is a typical 5-HT, receptor agonist, is one of benzamide derivatives.

U.S. Patent Nos. 4,962,115, 5,057,525 and 5,137,896 disclose N-
(3-hydroxy-4-piperidinyl)benzamides including cisapride. These compounds are
known to stimulate gastrointestinal motility. Further, U.S. Patent No. 5,864,039
discloses benzamide derivatives.

To this end, the inventors of the present invention succeeded in the synthesis of novel
benzamide derivatives which exhibit an agonistic activity via strong binding with a
5-HT, receptor and good gastrointestinal absorption and which are capable of
minimizing adverse side effects. The present invention has been completed based on
this finding.

Disclosure of Invention
Technical Problem

The present invention is intended to provide a novel benzamide derivative or a phar-
maceutically acceptable salt thereof and a method for preparing the same.

Further, the present invention is intended to provide a 5-HT, receptor agonist
containing a novel benzamide derivative or a pharmaceutically acceptable salt thereof
or a hydrate thereof as an active ingredient.

Solution to Problem

The present invention provides a novel benzamide derivative represented by formula

1(a compound represented by formula 1):

[Formula 1]

Ci

Q

| | N
HoN OCH, ~(CHa);7

wherein m represents an integer of 1 to 10; and Q represents a heteroaromatic ring or
phenyl, wherein the heteroramatic ring or phenyl is independently substituted by 0, 1,
2, or 3 substituents selected from alkyl, alkoxy, hydroxy, cyano, nitro and halogen; or a

pharmaceutically acceptable salt thereof.

Unless otherwise indicated, the following terms will have the following meanings
throughout this specification.

As used herein, the term “alkyl” refers to a linear or branched, monovalent saturated
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C,-Cy hydrocarbon radical containing only carbon atoms and hydrogen atoms.
Examples of the alkyl radical include methyl, ethyl, propyl, isopropyl,
2,2-dimethylpropyl, butyl, isobutyl, sec-butyl, tert-butyl, 3-methylbutyl, pentyl,
3-methylpentyl, 4-methylpentyl, n-hexyl, 2-ethylhexyl, octyl, and dodecyl.

As used herein, the term “alkoxy” refers to a radical -OR wherein R represents alkyl
as defined above. Examples of the alkoxy radical include methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy, 3-methylpentoxy,
4-methylpentoxy, n-hexoxy, and 2-ethylhexoxy.

As used herein, the term “heteroaromatic ring” refers to an aromatic ring or bicyclic
aromatic ring contains 1 to 4 hetero atoms selected from O, N or S. Examples of the
heteroaromatic ring include pyrrole, imidazole, triazole, tetrazole, pyridine,
pyrimidine, oxazole, oxadiazole, isoxazole, indole, quinoline and benzofuran.

Further, the present invention provides a novel benzamide derivative represented by
formula 1 wherein m represents an integer of 1 to 5; and Q represents a heteroaromatic
ring or phenyl wherein the heteroramatic ring or phenyl is independently substituted by
0, 1, 2 or 3 substituents selected from C;-C, alkyl, C;-C,4 alkoxy, hydroxy and halogen,
wherein the heteroaromatic ring being a C,-C,, aromatic ring or C,-C, bicyclic
aromatic ring independently contains 1 to 4 hetero atoms selected from N, O or S; or a
pharmaceutically acceptable salt thereof.

In the present invention, the pharmaceutically acceptable salt may be an acid addition
salt with an acceptable free acid. The free acid may be an inorganic or organic acid.
Examples of the inorganic acid include hydrochloric acid, hydrobromic acid, sulfuric
acid, and phosphoric acid. Examples of the organic acid include citric acid, acetic acid,
lactic acid, maleic acid, fumaric acid, gluconic acid, methanesulfonic acid, glycolic
acid, succinic acid, 4-toluenesulfonic acid, trifluoroacetic acid, galacturonic acid,
embonic acid, glutamic acid, and aspartic acid.

Further, the compound of formula 1 or a pharmaceutically acceptable salt thereof
may exhibit polymorphism and may also be present in the form of a solvate (e.g.,
hydrate, etc).

Further, the present invention relates to a novel benzamide derivative selected from
the group consisting of the following compounds:

(1) N-

((1-(3-(1,2,4-triazol- 1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxyb
enzamide,

(2) N-((1-(3-(tetrazol-1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5

-chloro-2-methoxybenzamide,

(3) N-((1-(3-(indol-1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5

-chloro-2-methoxybenzamide,
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(4) N-((1-(3-(2-methylimidazol-1-yl)propyl)piperidin-4-yl)methyl)-4

-amino-5-chloro-2-methoxybenzamide,

(5) N-((1-(5-(indol-1-yl)pentyl)piperidin-4-yl)methyl)-4-amino-5

-chloro-2-methoxybenzamide,

(6) N-

((1-(5-(1,2,3-triazol- 1-yl)pentyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxybe
nzamide,

(7) N-

((1-(3-(1,2,3-triazol- 1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxyb
enzamide,

(8) N-
((1-(3-(1,2,3-triazol-2-yl)propyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxyb
enzamide,

(9) N-((1-(pyridin-3-ylmethyl)piperidin-4-yl)methyl)-4-amino-5-chloro

-2-methoxybenzamide,

(10) N-((1-((1-methylindol-3-yl)methyl)piperidin-4-yl)methyl)-4-amino

-5-chloro-2-methoxybenzamide,

(11) N-((1-(imidazol-2-ylmethyl)piperidin-4-yl)methyl)-4-amino-5

-chloro-2-methoxybenzamide,

(12) N-
((1-((1-methylpyrrol-2-yl)methyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxy
benzamide,

(13) N-((1-(4-fluorobenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2

-methoxybenzamide,

(14) N-((1-(4-hydroxybenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2

-methoxybenzamide,

(15) N-((1-(2-(indol-3-yl)ethyl)piperidin-4-yl)methyl)-4-amino-5

-chloro-2-methoxybenzamide,

(16) N-((1-(3-(tetrazol-1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5

-chloro-2-methoxybenzamide hydrochloride,

(17) N-((1-(5-(1,2,3-triazol-1-yl)pentyl)piperidin-4-yl)methyl)-4

-amino-5-chloro-2-methoxybenzamide hydrochloride,

(18) N-((1-(3-(1,2,3-triazol-1-yl)propyl)piperidin-4-yl)methyl)-4

-amino-5-chloro-2-methoxybenzamide hydrochloride,

(19) N-((1-((1-methylindol-3-yl)methyl)piperidin-4-yl)methyl)-4-amino

-5-chloro-2-methoxybenzamide hydrochloride,

(20) N-((1-(4-fluorobenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2

-methoxybenzamide hydrochloride,
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(21) N-((1-(4-hydroxybenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2

-methoxybenzamide hydrochloride and a pharmaceutically acceptable salt thereof.

Further, the present invention provides a method for preparing a benzamide
derivative of formula 1 or a pharmaceutically acceptable salt thereof.

The present invention provides a method for preparing a compound of formula 1 or a
pharmaceutically acceptable salt thereof, which includes reacting a compound of
formula 2 or a pharmaceutically acceptable salt thereof with a compound of formula 3
in the presence of a base to introduce the compound of formula 3 at an amine of the
1-position of the piperidine ring of the compound of formula 2 or the pharmaceutically
acceptable salt thereof, thereby preparing the compound of formula 1 (hereinafter,
referred to as “Preparation Method 17°).

[Formula 1]

Ci

HoN

[Formula 2]

Cl

 NH

H,N OCH,

[Formula 3]

Y—(CH;)y—Q

In the above formulae, m and Q are as defined in formula 1, and Y represents a

halogen atom or C,-C, alkylsulfonate.
In Preparation Method 1 of the present invention, the base is preferably selected from
potassium carbonate, potassium iodide, triethylamine, diisopropylethylamine and their

mixture , the solvent may be dimethylformamide, dimethylacetamide, acetone,



WO 2011/132901 PCT/KR2011/002759

[70]

[71]
[72]

[73]
[74]

[75]
[76]

[77]
[78]

[79]

6

1,4-dioxane or the like, and the reaction may be carried out at a temperature of 50°C to
140°C.

The present invention provides a method for preparing a compound of formula 1 or a
pharmaceutically acceptable salt thereof, which includes reacting a compound of
formula 2 or a pharmaceutically acceptable salt thereof with a compound of formula 11
in the presence of a reducing agent to prepare the compound of formula 1 (hereinafter,
referred to as “Preparation Method 27).

[Formula 1]

Cl

HaN

[Formula 2]

Cl

H,N

[Formula 11]

O

A

H Q

In the above formulae, Q is as defined in formula 1, and m represents an integer of 1.

In Preparation Method 2 of the present invention, the reducing agent is preferably
sodium cyanoborohydride and acetic acid, or sodium borohydride, the solvent may be
a C;-Cs lower alcohol, preferably ethanol or methanol, and the reaction may be carried
out at a temperature of 50°C to 100°C.

The compound of formula 2 or the pharmaceutically acceptable salt thereof in
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Preparation Method 1 or Preparation Method 2 of the present invention may be
prepared by the following steps of:

(1) reacting a compound of formula 4 with an amine protecting group-introducing
reagent to introduce an amine protecting group at an amine of the 1-position of the
piperidine ring of the compound of formula 4, thereby obtaining a compound of
formula 5;

(2) reacting hydroxy of the compound of formula 5 with N-bromosuccinimide and
carbon tetrabromide, or with C,-C, alkyl sulfonyl halide in the presence of a base to
obtain a compound of formula 6;

(3) reacting a substituent Y of the compound of formula 6 with sodium azide to
obtain a compound of formula 7;

(4) reducing the azido substituent of the compound of formula 7 into an amine in the
presence of a reducing agent to obtain a compound of formula §;

(5) reacting the compound of formula 8 with a compound of formula 9 in the
presence of an amide bond formation-inducing reagent to obtain a compound of
formula 10; and

(6) deprotecting the amine protecting group of the piperidine ring of the compound
of formula 10 in the presence of a base or acid.

[Formula 2]

Cl

H,N

[Formula 4]

HO

NH

[Formula 5]



WO 2011/132901

[92]
[93]

[94]
[95]

[96]
[97]

[98]
[99]

[100]

HO

[Formula 6]

[Formula 7]

[Formula 8]

[Formula 9]

Cl

H,N

[Formula 10]
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H,N OCH, Yz
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In the above formulae, Y represents a halogen atom or C;-C, alkylsulfonate, and Z
represents C;-C, alkyl.

In the method for preparing a compound of formula 2 in accordance with the present
invention, the amine protecting group-introducing reagent of Step (1) refers to a
reagent used conventionally for the protection of an amine in order to prevent an amine
group from participating in the reaction. For example, such a reagent is preferably
selected from di-t-butyl dicarbonate or ethyl chloroformate in the presence of a tertiary
amine such as triethylamine. The solvent may be a C;-Cs lower alcohol. The reaction
may be carried out with gradual elevation of a temperature from 0°C to room tem-
perature.

In the method for preparing a compound of formula 2 in accordance with the present
invention, the C,-C, alkyl sulfonyl halide of Step (2) is preferably methane sulfonyl
chloride, methane sulfonyl bromide or methane sulfonyl fluoride, the tertiary amine
may be triethylamine, diisopropylethylamine or the like, and the solvent may be
dichloromethane, chloroform, or the like. The reaction may be carried out with gradual
elevation of a temperature from 0°C to room temperature.

In the method for preparing a compound of formula 2 in accordance with the present
invention, the solvent used in Step (3) may be dimethylformamide, dimethylacetamide
or the like, and the reaction temperature may be in the range of 80 to 140°C.

In the method for preparing a compound of formula 2 in accordance with the present
invention, the reducing agent used in Step (4) is preferably triphenylphosphine or
lithium aluminum hydride, and the solvent used may be tetrahydrofuran. The reaction
may be carried out with gradual elevation of a temperature from 0°C to room tem-
perature or may be carried out in the range of 60 to 80°C.

In the method for preparing a compound of formula 2 in accordance with the present
invention, the amide bond formation-inducing reagent used in Step (5) refers to a
common reagent which is used by a person of ordinary skill and which is used to
remove water generated after the reaction, in order to promote the amide bond between
carboxylic acid and an amine, or is used to activate an amine or carboxylic acid.
Examples of the amide bond formation-inducing reagent include N-
(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride and

I-hydroxybenzotriazole in the presence of a base, ethyl chloroformate in the presence
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of a base, and carbodiimidazole in the absence of a base. Here, examples of the base
used in combination with N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hy-
drochloride and 1-hydroxybenzotriazole, or ethyl chloroformate include triethylamine
and diisopropylethylamine. Here, the reaction solvent used may be dimethyl
formamide, dimethyl acetamide, dichloromethane, or the like. The reaction may be
carried out with gradual elevation of a temperature from 0°C to room temperature.

[108] In the method for preparing a compound of formula 2 in accordance with the present
invention, the base or acid of Step (6) refers to a base or acid which is conventionally
used to deprotect the carbamate of an amine, and examples thereof include hy-
drochloric acid, trifluoroacetic acid, and potassium hydroxide. The reaction solvent
used may be 1,4-dioxane, dichloromethane, C-C¢ lower alcohol, or the like. The
reaction may be carried out with gradual elevation of a temperature from 0°C to room
temperature.

[109] The compound of formula 3 in the present invention may be prepared according to
the method as in Reaction Scheme 1 or Reaction Scheme 2 provided below.

[110] [Reaction Scheme 1]

111
M Y—(CHym—Y + @—Na —> Y—(CH,)m-Q
[112] In Reaction Scheme 1, the substituents Q and m are as defined in formula 1, and both
of Y and Y’ represent halogen atoms which are preferably different from each other,
for example, one of Y and Y’ represents chloro (Cl) and the other one of Y and Y’
represents bromo (Br).
[113] The reaction of Reaction Scheme 1 may be carried out in the presence of a strong

base such as lithium hydride, sodium hydride or potassium hydride, in an organic
solvent such as dimethylformamide, dimethylacetamide or tetrahydrofuran, at a
reaction temperature of 0 to 40°C for 1 to 24 hours.

[114] [Reaction Scheme 2]

1] Y'—(CHy)m—Y" + Q—H— Y"—(CHy)m—Q— Y—(CH,)m—Q

[116] In Reaction Scheme 2, the substituents Q and m are as defined in formula 1, Y
represents a C;-C, alkyl sulfonyl halide or a halogen atom, Y™ represents a hydroxyl
group, and Y’ represents a halogen atom selected from Cl, Br or L.

[117] The first step reaction of Reaction Scheme 2 may be carried out in the presence of a

base such as potassium carbonate and potassium iodide, in a solvent such as
1,4-dioxane or acetone, at a temperature of 60 to 120°C for 1 to 12 hours.

[118] When Y of formula 3 represents a C,-C, alkyl sulfonyl halide, the second step
reaction of Reaction Scheme 2 may be carried out by reacting

Y"—(CH,)m

_ Q with a C;-C, alkyl sulfonyl halide (for example,
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methane sulfonyl chloride, methane sulfonyl bromide, or methane sulfonyl fluoride) in
the presence of a base such as triethylamine or diisopropylethylamine, in an organic
solvent such as dichloromethane or chloroform, at a reaction temperature of 0 to 40°C
for 1 to 24 hours.

[119] When the substituent Y of formula 3 represents a halogen atom, the second step
reaction of Reaction Scheme 2 may be carried out under the conventionally known

reaction conditions for substitution of the hydroxyl group of

Y"—(CH,)m—Q

formula 3 represents bromo (Br), the reaction may be carried out in the presence of one

with a halogen. For example, when the substituent Y of

species selected from N-bromosuccinimide or carbon tetrabromide and triph-
enylphosphine, in an organic solvent such as dichloromethane, at a reaction tem-
perature of 0 to 40°C for 1 to 24 hours.

[120] The acid addition salt of a free base of a compound represented by formula 1 may be
prepared using a conventional method known in the art, for example by mixing a free
base of the compound of formula 1 with an appropriate acid in a suitable solvent,
which is then followed by evaporation to form a salt or the addition of a non-solvent to
precipitate a salt. For example, mention may be made of a method which involves
treating a solution or suspension of a free base with a desired acid in a reaction-inert
solvent, followed by concentration under reduced pressure or crystallization or any
standard chemical manipulation to form a desired salt. In one embodiment, a hy-
drochloride of the compound of formula 1 may be prepared by dissolving a free base
of the compound of formula 1 in a C,-C, alcohol solvent such as ethanol or methanol,
adding hydrochloric acid thereto, and then stirring the mixture at room temperature.

[121] Further, the present invention provides a 5-HT, receptor agonist containing a
compound of formula 1 or a pharmaceutically acceptable salt thereof or a hydrate
thereof as an active ingredient.

[122] In the present invention, the 5-HT, receptor agonist may be a composition for the
prevention or treatment of a disease selected from gastroesophageal reflux disease,
gastrointestinal disease, gastric motility disorder, non-ulcer dyspepsia, functional
dyspepsia, irritable bowel syndrome (IBS), constipation, dyspepsia, esophagitis, gas-
troesophageal disease, nausea, central nervous system disease, Alzheimer's disease,
cognitive impairment, emesis, migraine, neurological disease, pain, cardiovascular
disorder, cardiac failure, cardiac arrhythmia, diabetes or apnea syndrome.

[123] In the present invention, the 5-HT, receptor agonist of the present invention may
further contain one or more active ingredients exhibiting an identical or similar
function, in addition to the compound of formula 1 in accordance with the present

invention or a pharmaceutically acceptable salt thereof.
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For the purpose of desired administration, the agonist or composition of the present
invention may be formulated into a variety of dosage forms by further inclusion of one
or more pharmaceutically acceptable carriers in combination with the above-mentioned
active ingredient. Examples of the pharmaceutically acceptable carrier include saline,
sterile water, Ringer's solution, buffered saline, a dextrose solution, a maltodextrin
solution, glycerol, and ethanol. These materials may be used alone or in any com-
bination thereof. If necessary, other conventional additives may be added such as an
antioxidant, a buffer and a bacteriostatic agent. Further, a diluent, a dispersant, a
surfactant, a binder and a lubricant may be additionally added to prepare an injectable
formulation such as aqueous solution, suspension or emulsion, or an oral formulation
such as pill, capsule, granule or tablet. Furthermore, the desired dosage form may be
preferably formulated depending on diseases to be treated and ingredients, using any
appropriate method known in the art, as disclosed in "Remington's Pharmaceutical
Sciences, Mack Publishing Co., Easton, PA.

Further, when the 5-HT, receptor agonist of the present invention is intended for oral
administration, the content of the compound of formula 1 in accordance with the
present invention or a pharmaceutically acceptable salt thereof in the formulation may
be in the range of 1 to 95% by weight and preferably 1 to 70% by weight.

The agonist or composition of the present invention may be administered par-
enterally (for example, intravenously, subcutaneously, intraperitoneally or locally) or
orally, depending on desired applications. The dose of the active ingredient may vary
depending on various factors such as weight, age, sex, health status and dietary habits
of patients, administration times and routes, excretion rates, and severity of diseases.
The benzamide derivative of the present invention may be administered at a dose of 1
to 1000 pg/kg, preferably about 10 to 500 png/kg and more preferably about 83 to 167
ug/kg, once or several times a day.

Further, the present invention provides a method for the prevention, treatment or al-
leviation of a disease due to attenuated efficacy of a 5-HT, receptor, including admin-
istering a 5-HT, receptor agonist containing a compound of formula 1 in accordance
with the present invention or a pharmaceutically acceptable salt thereof as an active in-
gredient to a mammal including a human in need of 5-HT, receptor agonistic effects.
Here, the 5-HT, receptor agonist may be a composition for the prevention or treatment
of a disease selected from gastroesophageal reflux disease, gastrointestinal disease,
gastric motility disorder, non-ulcer dyspepsia, functional dyspepsia, irritable bowel
syndrome (IBS), constipation, dyspepsia, esophagitis, gastroesophageal disease,
nausea, central nervous system disease, Alzheimer's disease, cognitive impairment,
emesis, migraine, neurological disease, pain, cardiovascular disorder, cardiac failure,

cardiac arrhythmia, diabetes or apnea syndrome.
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For the prevention and treatment of a disease due to attenuated efficacy of a 5-HT,
receptor, the 5-HT, receptor agonist of the present invention may be used alone or in
combination with methods employing surgical operation, hormone therapy, medication
therapy and biological response modifiers.

Advantageous Effects of Invention

Benzamide derivatives of the present invention have a superior affinity for 5-HT,
receptors, a capability to reduce a gastric emptying time and a low toxicity, and con-
sequently are therapeutically effective for the treatment of a variety of diseases as-
sociated with 5-HT, receptors.

Mode for the Invention

Hereinafter, the present invention will be described in more detail with reference to
the following Examples. However, the following Examples are provided only for il-
lustrating the present invention and should not be construed as limiting the scope and
spirit of the present invention.

Unless otherwise indicated, reagents used hereinafter were purchased from Aldrich
Korea, Acros, Lancaster, TCI, etc., and '"H NMR experiments were performed using a

Varian 400MHz spectrometer.

Example 1: Preparation of N-((1-(3-(1.2.4-triazol-1-vl)propvl

benzamide (compound of formula 2) hvdrochloride

Step 1: Preparation of tertiary butyl 4-(hydroxymethyl)piperidine-1-carboxylate
(compound of formula 5)

4-piperidine methanol (compound of formula 4) (20g, 174mmol) was dissolved in
methanol (30mL) and the solution was cooled to 0°C. Then, triethylamine (48.8mL,
347mmol) and di-tertiary-butyl dicarbonate (56.8g, 260mmol) were added thereto. The
reaction mixture was warmed to room temperature, stirred for 2 hours, and con-
centrated under reduced pressure to remove the solvent. After extraction with
dichloromethane and water, the organic layer was washed with a citric acid solution,
dried over anhydrous magnesium sulfate and concentrated under reduced pressure to
afford the title compound (35.25g, 94%).

'H NMR (CDCl;, 400MHz): 6 4.18-4.04 (m, 2H), 3.47 (t, J/=5.6Hz, 2H), 2.70-2.64
(m, 2H), 1.70-1.56 (m, 3H), 1.42 (s, 9H), 1.16-1.09 (m, 2H).

Step 2: Preparation of tertiarv butvl 4-((methvlsulfonvloxv)methyvl
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piperidine-1-carboxylate (compound of formula 6)
Tertiary butyl 4-(hydroxymethyl)piperidine-1-carboxylate (35.25g, 164mmol) was

dissolved in dichloromethane (300mL) and the solution was cooled to 0°C. Then, tri-
ethylamine (46.01mL, 327mmol) and methane sulfonyl chloride (19.14mL, 246mmol)
were added thereto. The reaction mixture was warmed to room temperature, stirred for
2 hours, and extracted with dichloromethane and water. The organic layer was washed
with a citric acid solution, dried over anhydrous magnesium sulfate and concentrated
under reduced pressure to afford the title compound (48g, 100%).

'H NMR (CDCl;, 400MHz): 6 4.18-4.06 (m, 2H), 4.04 (d, J =6.4Hz, 2H), 2.99 (s,
3H), 2.78-2.62 (m, 2H), 1.92-1.85 (m, 1H), 1.73-1.70 (m, 2H), 1.43 (s, 9H), 1.24-1.13
(m, 2H).

(compound of formula 7)
Tertiary butyl 4-((methylsulfonyloxy)methyl)piperidine-1-carboxylate (48g,

163.6mmol) was dissolved in dimethylformamide (500mL) and sodium azide (19.15g,
295mmol) was added thereto, followed by stirring at 120°C for 6 hours. After the
reaction was completed, the reactants were cooled to room temperature, extracted with
ethyl acetate and water, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure to afford the title compound (35g, 89%).

'H NMR (CDCl;, 400MHz): 6 4.18-4.00 (m, 2H), 3.16 (d, J =6.0Hz, 2H), 2.72-2.58
(m, 2H), 1.70-1.64 (m, 3H), 1.43 (s, 9H), 1.20-1.08 (m, 2H).

Step 4: Preparation of tertiary butyl 4-(aminomethyl)piperidine-1-carboxylate
(compound of formula 8)

Tertiary butyl 4-(azidomethyl)piperidine-1-carboxylate (30g, 124.8mmol) was
dissolved in tetrahydrofuran (300mL), and triphenylphosphine (39.3g, 149.8mmol)
was added thereto, followed by stirring under reflux for 2 hours. Water (120mL) was
added thereto, followed by stirring under reflux for another 3 hours and concentration
under reduced pressure. The resulting residue was extracted with ethyl acetate and a
IN hydrochloride solution, and the aqueous layer was neutralized with a 2N sodium
hydroxide solution, followed by re-extraction with dichloromethane. The resulting
organic layer was dried over anhydrous magnesium sulfate and concentrated under
reduced pressure to afford the title compound (21.16g, 79%).

'"H NMR (CDCl;, 400MHz): 6 4.16-3.98 (m, 2H), 2.69-2.63 (m, 2H), 2.56 (d, J
=6.8Hz, 2H), 1.69-1.66 (m, 2H), 1.46-1.38 (m, 10H), 1.10-1.04 (m, 2H).

Step S: Preparation of tertiary butyl
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4-amino-5-chloro-2-methoxybenzoic acid (compound of formula 9) (16.6g,

82.28mmol) was dissolved in dimethylformamide (166mL) and the solution was
cooled to 0°C. Then, tertiary butyl 4-(aminomethyl)piperidine-1-carboxylate (21.16g,
98.74mmol), triethylamine (11.56mL, 246.84mmol), N-
(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (EDC, 20.51g,
106.96mmol), and 1-hydroxybenzotriazole (HOBT, 16.68g, 123.42mmol) were added
thereto. The reaction mixture was warmed to room temperature, stirred for 4 hours, and
extracted with ethyl acetate and water. The organic layer was dried over anhydrous
magnesium sulfate and concentrated under reduced pressure to afford the title
compound (31.4g, 96%).

'H NMR (CDCl;, 400MHz): 6 8.08 (s, 1H), 7.76-7.70 (m, 1H), 6.27 (s, 1H), 4.37 (s,
2H), 4.16-4.04 (m, 2H), 3.88 (s, 3H), 3.34-3.26 (m, 2H), 2.74-2.60 (m, 2H), 1.80-1.63
(m, 3H), 1.42 (s, 9H), 1.20-1.10 (m, 2H).

Step 6: Preparation of
4-amino-5-chloro-2-methoxv-(piperidin-4-vimethvl)benzamide (compound of

formula 2) hydrochloride
Tertiary butyl

4-((4-amino-5-chloro-2-methoxybenzamido)methyl)piperidine- 1 -carboxylate (30.7g,
77.16mmol) was dissolved in 1,4-dioxane (300mL), and a 4M hydrochloride solution
(220mL) in 1,4-dioxane was added thereto. The mixture was stirred at room tem-
perature for 2 hours and concentrated under reduced pressure to afford the title
compound (24g, 93%).

'H NMR (CD;0D, 400MHz): 6 7.84 (s, 1H), 6.84 (s, 1H), 3.95 (s, 3H), 3.42-3.29 (m,
6H), 3.01-2.95 (m, 2H), 1.98-1.93 (m, 3H), 1.54-1.42 (m, 2H).

1-2. Preparation of 1-(3-chloropropyl)-1.2.4-triazole (compound of formula 3

A 1,2, 4-triazole sodium salt (5g, 54.91mmol) was dissolved in dimethylformamide
(50mL) and the solution was cooled to 0°C. Then, sodium hydride (60%, 2.86g,
71.38mmol) was added thereto, followed by stirring for 30 minutes.
1-bromo-3-chloropropane (6.5mL, 65.89mmol) was added thereto, followed by stirring
at room temperature for 12 hours, and the reaction was terminated with the addition of
an ammonium chloride saturated solution. After extraction with ethyl acetate and
water, the organic layer was washed with brine, dried over anhydrous magnesium
sulfate and concentrated under reduced pressure. The resulting residue was purified by

column chromatography to afford the title compound (2.77g, 35%).



WO 2011/132901 PCT/KR2011/002759

[165]
[166]

[167]

[168]

[169]

[170]
[171]

[172]

[173]

[174]

[175]

[176]

16

'H NMR (CDCl;, 400MHz): 6 8.08 (s, 1H), 7.94 (s, 1H), 4.36 (t, J =6.4Hz, 2H), 3.45
(t, J=6Hz, 2H), 2.35-2.30 (m, 2H).

1-3: Preparation of N-
1-(3-(1.2.4-triazol-1-vDpropvDpiperidin-4-yDmethvl)-4-amino-5-chloro-2-metho

xybenzamide (compound of formula 1)

4-amino-5-chloro-2-methoxy- (piperidin-4-ylmethyl)benzamide (compound of
formula 2) hydrochloride (500mg, 1.5mmol) was dissolved in dimethylformamide
(10mL), and 1-(3-chloropropyl)-1,2,4-triazole (compound of formula 3) (306mg,
2.1mmol), potassium carbonate (497mg, 3.6mmol), and potassium iodide (50mg,
0.3mmol) were added thereto. The reactants were stirred at 100°C for 8 hours, and the
reaction was terminated with the addition of water. After extraction with ethyl acetate
and water, the organic layer was washed with brine, dried over anhydrous magnesium
sulfate and concentrated under reduced pressure. The resulting residue was purified by
column chromatography to afford the title compound (55mg, 9%).

'H NMR (CDCl;, 400MHz): 6 8.09 (s, 1H), 8.04 (s, 1H), 7.91 (s, 1H), 7.78-7.70 (m,
1H), 6.27 (s, 1H), 4.35 (s, 2H), 4.22 (t, J =6.4Hz, 2H), 3.88 (s, 3H), 3.30 (t, J =6.4Hz,
2H), 2.85-2.81 (m, 2H), 2.24 (t, J =6.4Hz, 2H), 2.06-2.00 (m, 2H), 1.97-1.90 (m, 2H),
1.78-1.50 (m, 3H), 1.39-1.28 (m, 2H).

Example 2: Preparation of N-
1-(3-(tetrazol-1-vhpropvDpiperidin-4-vl)methvl)-4-amino-5-chloro-2-methoxvbe

nzamide

1-(3-chloropropyl)-tetrazole was prepared using 1H-tetrazole and
I-bromo-3-chloropropane as starting materials of <Example 1-2>, and then the title
compound (186mg) was obtained using 1-(3-chloropropyl)-tetrazole and
4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials of <Example 1-3>.

'H NMR (CDCl;, 400MHz): 6 8.60 (s, 1H), 8.07 (s, 1H), 7.75-7.68 (m, 1H), 6.28 (s,
1H), 4.49 (t, J =6.8Hz, 2H), 4.39 (s, 2H), 3.88 (s, 3H), 3.30 (t, / =6.4Hz, 2H),
2.79-2.76 (m, 2H), 2.23 (t, J =6.8Hz, 2H), 2.10-2.05 (m, 2H), 1.92-1.86 (m, 2H),
1.75-1.69 (m, 2H), 1.62-1.50 (m, 1H), 1.35-1.23 (m, 2H).

Example 3: Preparation of N-
1-(3-(indol-1-vDpropvDpiperidin-4-vDmethvl)-4-amino-5-chloro-2-methoxvbenz

1-(3-chloropropyl)-indole was prepared using indole and 1-bromo-3-chloropropane

as starting materials of <Example 1-2>, and then the title compound (26mg) was
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obtained using 1-(3-chloropropyl)-indole and
4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials of <Example 1-3>.

'H NMR (CDCl;, 400MHz): 6 8.09 (s, 1H), 7.85-7.76 (m, 1H), 7.60 (d, J =7.6Hz,
1H), 7.34 (d, J =8.0Hz, 1H), 7.15 (t, J =7.2Hz, 1H), 7.10-7.07 (m, 2H), 6.45 (d, J
=3.2Hz, 1H), 6.27 (s, 1H), 4.34 (s, 2H), 4.18 (t, / =7.2Hz, 2H), 3.88 (s, 3H), 3.32 (t, J
=6.4Hz, 2H), 2.88-2.85 (m, 2H), 2.26 (t, J/ =7.2Hz, 2H), 2.03-1.97 (m, 2H), 1.90-1.80
(m, 2H), 1.73-1.60 (m, 3H), 1.40-1.32 (m, 2H).

1-(3-chloropropyl)-2-methylimidazole was prepared using 2-methylimidazole and
I-bromo-3-chloropropane as starting materials of <Example 1-2>, and then the title
compound (226mg) was obtained using 1-(3-chloropropyl)-2-methylimidazole and
4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials of <Example 1-3>.

'H NMR (CDCl;, 400MHz): 6 8.06 (s, 1H), 7.78-7.69 (m, 1H), 6.85 (s, 1H), 6.78 (s,
1H), 6.27 (s, 1H), 4.46 (s, 2H), 3.87-3.83 (m, 5H), 3.29 (t, / =6.0Hz, 2H), 2.85-2.79
(m, 2H), 2.34 (s, 3H), 2.22 (t, J =6.8Hz, 2H), 1.90-1.83 (m, 4H), 1.72-1.67 (m, 2H),
1.63-1.50 (m, 1H), 1.32-1.26 (m, 2H).

Example S: Preparation of N-
1-(5-(indol-1-vD)pentvl)piperidin-4-y)methyl)-4-amino-5-chloro-2-methoxvbenza

mide

1-(5-chloropentyl)-indole was prepared using indole and 1-bromo-5-chloropentane as
starting materials of <Example 1-2>, and then the title compound (250mg) was
obtained using 1-(5-chloropentyl)-indole and
4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials of <Example 1-3>.

'H NMR (CDCl;, 400MHz): 6 8.09 (s, 1H), 7.75-7.69 (m, 1H), 7.60 (d, J =8.0Hz,
1H), 7.31 (d, J =7.6Hz, 1H), 7.19-7.16 (m, 1H), 7.09-7.05 (m, 2H), 6.47-6.44 (m, 1H),
6.26 (s, 1H), 4.34 (s, 2H), 4.11-4.08 (m, 2H), 3.87 (s, 3H), 3.30 (t, J =6.0Hz, 2H),
2.92-2.86 (m, 2H), 2.28-2.20 (m, 2H), 1.91-1.80 (m, 4H), 1.72-1.48 (m, 5H), 1.39-1.26
(m, 4H).

Example 6: Preparation of N-((1-(5-(1.2.3-triazol-1-vl)pentvl

1-(5-chloropentyl)-1,2,3-triazole was prepared using 1,2,3-triazole and
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I-bromo-5-chloropentane as starting materials of <Example 1-2>, and then the title
compound (225mg) was obtained using 1-(5-chloropentyl)-1,2,3-triazole and
4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials of <Example 1-3>.

'H NMR (CDCl;, 400MHz): 6 8.06 (s, 1H), 7.79-7.70 (m, 1H), 7.67 (s, 1H), 7.52 (s,
1H), 6.27 (s, 1H), 4.41 (s, 2H), 4.35 (t, J =6.8Hz, 2H), 3.86 (s, 3H), 3.28 (t, J =6.0Hz,
2H), 2.92-2.88 (m, 2H), 2.28 (t, J =7.6Hz, 2H), 1.94-1.84 (m, 4H), 1.72-1.68 (m, 2H),
1.66-1.46 (m, 3H), 1.34-1.21 (m, 4H).

Example 7: Preparation of N-((1-(3-(1.2,3-triazol-1-vl)propyvl

Step 1: Preparation of 3-(1,2.3-triazol-1-yl)propanol

1,2,3-triazole (2g, 28.96mmol) was dissolved in 1,4-dioxane (40mL), and potassium
carbonate (8g, 57.92mmol), potassium iodide (962mg, 5.79mmol) and
3-bromopropanol (3.3mL, 43.43mmol) were added thereto, followed by stirring at
100°C for 3 hours. After the reaction was completed, the reactants were cooled to room
temperature and filtered. The filtrate was concentrated under reduced pressure. The
resulting residue was purified by column chromatography to afford the title compound
(2.5g, 68%).

'H NMR (CDCl;, 400MHz): 6 7.68 (s, 1H), 7.59 (s, 1H), 4.54 (t, J =6.8Hz, 2H), 3.62
(g, J =5.6Hz, 2H), 2.44 (t, J =5.2Hz, 1H), 2.15-2.10 (m, 2H).

Step 2: Preparation of 3-(1.2.3-triazol-1-yl)propyl methanesulfonate
3-(1,2,3-triazol-1-yl)propanol (2.5g, 19.66mmol) was dissolved in dichloromethane
(50mL), and the solution was cooled to 0°C. Then, triethylamine (5.53mL, 39.32mmol)

and methane sulfonyl chloride (2.3mL, 29.5mmol) were added thereto. The reaction
mixture was warmed to room temperature, stirred for 2 hours, extracted with
dichloromethane and water, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The resulting residue was purified by column chromatography
to afford the title compound (3.01g, 75%).

'"H NMR (CDCl;, 400MHz): 6 7.72 (s, 1H), 7.63 (s, 1H), 4.55 (t, J =6.8Hz, 2H), 4.22
(t, J=6Hz, 2H), 3.03 (s, 3H), 2.40-2.36 (m, 2H).

Step 3: Preparation of N-
1-(3-(1.2.3-triazol-1-vDpropvDpiperidin-4-vDmethvl)-4-amino-5-chloro-2-metho

xybenzamide
4-amino-5-chloro-2-methoxy- (piperidin-4-ylmethyl)benzamide (compound of
formula 2) hydrochloride (400mg, 1.2mmol) was dissolved in dimethylformamide

(10mL), and 3-(1,2,3-triazol-1-yl)propyl methanesulfonate (compound of formula 3)



WO 2011/132901 PCT/KR2011/002759

[204]

[209]

[210]

[211]

[212]

[213]

19

(344mg, 1.68mmol), triethylamine (0.5mL, 3.59 1mmol), potassium carbonate (232mg,
1.68mmol), and potassium iodide (40mg, 0.24mmol) were added thereto, followed by
stirring at 120°C for 4 hours. After the reaction was completed, the reactants were
cooled to room temperature, extracted with ethyl acetate and water, dried over
anhydrous magnesium sulfate, and concentrated under reduced pressure. The resulting
residue was purified by column chromatography to afford the title compound (185mg,
38%).

'H NMR (CDCl;, 400MHz): 6 8.09 (s, 1H), 7.74-7.70 (m, 1H), 7.67 (s, 1H), 7.54 (s,
1H), 6.27 (s, 1H), 4.43 (t, J =6.8Hz, 2H), 4.35 (s, 2H), 3.88 (s, 3H), 3.31 (t, J =6.4Hz,
2H), 2.85-2.82 (m, 2H), 2.27 (t, J =6.8Hz, 2H), 2.07-2.04 (m, 2H), 1.92-1.86 (m, 2H),
1.73-1.69 (m, 2H), 1.62-1.50 (m, 1H), 1.34-1.22 (m, 2H).

Example 8: Preparation of N-((1-(3-(1.2.3-triazol-2-vl)propvl

Using 3-(1,2,3-triazol-2-yl)propanol obtained as a by-product in Step 1 of Example 7
and 4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials, the title compound (250mg) was obtained in the same manner as in
<Example 7>.

'"H NMR (CDCl;, 400MHz): 6 8.03 (s, 1H), 7.83-7.75 (m, 1H), 7.53 (s, 2H), 6.25 (s,
1H), 4.50-4.42 (m, 4H), 3.82 (s, 3H), 3.26 (t, J =6.0Hz, 2H), 2.86-2.83 (m, 2H),
2.31-2.27 (m, 2H), 2.12-2.05 (m, 2H), 1.89-1.83 (m, 2H), 1.67-1.64 (m, 2H), 1.60-1.50
(m, 1H), 1.31-1.20 (m, 2H).

Example 9: Preparation of N-
1-(pyridin-3-vlmethyl)piperidin-4-yDmethvl)-4-amino-5-chloro-2-methoxvbenza

mide

4-amino-5-chloro-2-methoxy- (piperidin-4-ylmethyl)benzamide hydrochloride (1g,
2.99mmol) was dissolved in methanol (40mL), and 3-pyridine carboxaldehyde
(0.42mL, 4.49mmol), acetic acid (1mL) and sodium cyanoborohydride (470mg,
7.48mmol) were added thereto, followed by stirring at 60°C for 5 hours. After the
reaction was completed, the reaction mixture was concentrated under reduced pressure
to remove the solvent, extracted with dichloromethane and water, and then washed
with a sodium bicarbonate solution. The organic layer was dried over anhydrous
magnesium sulfate and concentrated under reduced pressure. The resulting residue was
purified by column chromatography to afford the title compound (355mg, 30%).

'H NMR (CDCl;, 400MHz): 6 8.07 (s, 1H), 7.74-7.69 (m, 1H), 7.65 (d, J =7.6Hz,
1H), 7.37 (s, 1H), 7.30 (d, J =8.4Hz, 1H), 7.25-7.22 (m, 1H), 7.19-7.15 (m, 1H), 6.26
(s, 1H), 4.42 (s, 2H), 3.83 (s, 3H), 3.77 (s, 3H), 3.28 (t, J =5.6Hz, 2H), 2.95-2.82 (m,
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4H), 2.19-2.14 (m, 4H), 1.91-1.85 (m, 2H), 1.80-1.72 (m, 2H), 1.69-1.63 (m, 2H),
1.61-1.53 (m, 1H), 1.32-1.15 (m, 5H).

Example 10: Preparation of N-
1-((1-methylindol-3-vDmethvl)piperidin-4-vl)methyvl)-4-amino-5-chloro-2-metho

xybenzamide
Using 1-methylindole-3-carboxaldehyde and

4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials, the title compound (60mg) was obtained in the same manner as in
<Example 9>.

'H NMR (CDCl;, 400MHz): 6 8.02 (s, 1H), 7.82-7.75 (m, 1H), 7.56 (d, J =8.4Hz,
1H), 7.33-7.22 (m, 3H), 7.12 (t, J =7.2Hz, 1H), 6.27 (s, 1H), 4.38 (s, 2H), 4.01 (s, 2H),
3.87 (s, 3H), 3.79 (s, 3H), 3.30-3.23 (m, 2H), 2.46-2.37 (m, 2H), 1.88-1.75 (m, 3H),
1.59-1.50 (m, 2H).

amide

Using 2-imidazole carboxaldehyde and
4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials, the title compound (123mg) was obtained in the same manner as in
<Example 9>.

'H NMR (CDCl;, 400MHz): 6 8.07 (s, 1H), 7.75-7.66 (m, 1H), 6.96 (s, 2H), 6.27 (s,
1H), 4.38 (s, 2H), 3.87 (s, 3H), 3.61 (s, 2H), 3.31 (t, J =6.8Hz, 2H), 2.85-2.80 (m, 2H),
2.11-2.04 (m, 2H), 1.74-1.69 (m, 2H), 1.63-1.53 (m, 1H), 1.34-1.23 (m, 2H).

Example 12: Preparation of N-((1-((1-methylpvrrol-2-yvDmethyl

Using 1-methyl-2-pyrrole carboxaldehyde and

4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials, the title compound (50mg) was obtained in the same manner as in
<Example 9>.

'H NMR (CDCl;, 400MHz): 6 8.08 (s, 1H), 7.75-7.64 (m, 1H), 6.57-6.53 (m, 1H),
6.26 (s, 1H), 6.00-5.96 (m, 1H), 5.95-5.93 (m, 1H), 4.38 (s, 2H), 3.85 (s, 3H), 3.60 (s,
2H), 3.28 (t, J =6.8Hz, 2H), 2.86-2.82 (m, 2H), 1.92-1.84 (m, 2H), 1.68-1.63 (m, 2H),
1.61-1.53 (m, 1H), 1.30-1.19 (m, 2H).
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methyl)-4-amino-5-chloro-2-methoxybenzamide
Using 4-fluorobenzaldehyde and

4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials, the title compound (215mg) was obtained in the same manner as in
<Example 9>.

'H NMR (CDCl,, 400MHz): 6 8.07 (s, 1H), 7.75-7.68 (m, 1H), 7.27-7.21 (m, 2H),
7.00-6.94 (m, 2H), 6.26 (s, 1H), 4.36 (s, 2H), 3.86 (s, 3H), 3.46-3.43 (m, 2H), 3.28 (t, J
=6.4Hz, 2H), 2.87-2.84 (m, 2H), 2.01-1.91 (m, 2H), 1.70-1.56 (m, 3H), 1.36-1.20 (m,
2H).

Example 14: Preparation of N-((1-(4-hydroxybenzyl)piperidin-4-yl

methyl)-4-amino-5-chloro-2-methoxybenzamide

Using 4-hydroxybenzaldehyde and
4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials, the title compound (75mg) was obtained in the same manner as in
<Example 9>.

'H NMR (CDCl;, 400MHz): 6 7.81 (s, 1H), 7.19 (d, J =8.8Hz, 2H), 6.75 (s, J
=8.8Hz, 2H), 6.20 (s, 1H), 4.40 (s, 2H), 3.76 (s, 2H), 3.32-3.24 (m, 5H), 3.12-3.05 (m,
2H), 2.68-2.59 (m, 2H), 1.80-1.72 (m, 3H), 1.27-1.12 (m, 2H).

mide

Step 1: Preparation of 2-(indol-3-yl)ethanol

Indole-3-acetic acid (5g, 28.54mmol) was dissolved in diethyl ether (100mL) and the
solution was cooled to 0°C. Lithium aluminum hydride (1.19g, 31.39mmol) was added
thereto, followed by stirring for 4 hours. The reaction was terminated with the addition
of water and a 10% sodium hydroxide solution. The reaction mixture was filtered
through celite and concentrated under reduced pressure. The resulting residue was
purified by column chromatography to afford the title compound (1.24g, 27%).

'H NMR (CDCl;, 400MHz): 6 8.10-7.96 (bs, 1H), 7.61 (d, J =7.6Hz, 1H), 7.36 (dd, J
=8Hz, 0.8Hz, 1H), 7.24-7.17 (m, 1H), 7.15-7.07 (m, 2H), 3.92-3.87 (m, 2H), 3.05-3.00
(m, 2H).

Step 2: Preparation of 3-(2-bromoethyl)-indole (compound of formula 3)
2-(indol-3-yl)ethanol (623mg, 3.86mmol) was dissolved in dichloromethane (20mL)

and the solution was cooled to 0°C. Triphenylphosphine (1.12g, 4.25mmol) and tetra-
bromomethane (1.41g, 4.25mmol) were then added thereto, followed by stirring for 1
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hour. After the reaction was completed, the reaction mixture was concentrated under
reduced pressure to remove the solvent. The resulting residue was purified by column
chromatography to afford the title compound (765mg, 88%).

'H NMR (CDCl;, 400MHz): 6 8.10-7.88 (bs, 1H), 7.58 (d, J =8Hz, 1H), 7.38-7.34
(m, 1H), 7.24-7.20 (m, 1H), 7.19-7.08 (m, 2H), 3.65-3.60 (m, 2H), 3.35-3.30 (m, 2H).

methyl)-4-amino-5-chloro-2-methoxybenzamide
Using 3-(2-bromoethyl)-indole and

4-amino-5-chloro-2-methoxy-(piperidin-4-ylmethyl)benzamide hydrochloride as
starting materials, the title compound (190mg) was obtained in the same manner as in
<Example 1-3>.

'H NMR (CDCl;, 400MHz): 6 8.09 (s, 1H), 8.05 (s, 1H), 7.81-7.75 (m, 1H), 7.59 (d,
J=17.6Hz, 1H), 7.33 (d, J =8.4Hz, 1H), 7.16 (t, J =7.2Hz, 1H), 7.09 (t, J =7.6Hz, 1H),
7.00 (d, J=1.6Hz, 1H), 6.27 (s, 1H), 4,36 (s, 2H), 3.88 (s, 3H), 3,32 (t, J =6.4Hz, 2H),
3.12-3.07 (m, 2H), 3.01-2.96 (m, 2H), 2.73-2.69 (m, 2H), 2.11-2.04 (m, 2H), 1.79-1.75
(m, 2H), 1.74-1.63 (m, 1H), 1.49-1.38 (m, 2H).

Example 16: Preparation of N-
1-(3-(tetrazol-1-vlpropvDpiperidin-4-vmethvl)-4-amino-3-chloro-2-methoxvbe

nzamide hvdrochloride

N-((1-(3-(tetrazol-1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxybe
nzamide (Example 2) (517mg, 1.27mmol) was dissolved in ethanol (10mL) and a 12N
hydrochloride solution (0.16mL, 1.90mmol) was added thereto. The reaction mixture
was stirred at room temperature for 12 hours and then filtered to afford the title
compound (417mg, 74%).

'H NMR (DMSO-d6, 400MHz): 6 10.52 (s, 1H), 9.47 (s, 1H), 8.02-7.99 (m, 1H),
7.64 (s, 1H), 6.47 (s, 1H), 5.95 (s, 2H), 4.59-4.56 (m, 2H), 3.81 (s, 3H), 3.45-3.42 (m,
2H), 3.18-3.08 (m, 2H), 3.04-2.98 (m, 2H), 2.87-2.79 (m, 2H), 2.35-2.31 (m, 2H),
1.90-1.89 (m, 1H), 1.78-1.75 (m, 2H), 1.58-1.52 (m, 2H).

Example 17: Preparation of N-((1-(5-(1,2,3-triazol-1-yl)pentyl)

iperidin-4-yl)methyl)-4-amino-S-chloro-2-methoxybenzamide hyvdrochloride
Using N-
((1-(5-(1,2,3-triazol- 1-yl)pentyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxybe

nzamide (Example 6) as a starting material, the title compound (112mg, 35%) was
obtained in the same manner as in <Example 16>.
'H NMR (DMSO-d6, 400MHz): 6 10.06 (s, 1H), 8.14 (s, 1H), 8.02-7.99 (m, 1H),
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7.71 (s, 1H), 7.64 (s, 1H), 6.47 (s, 1H), 5.95 (s, 2H), 4.40-4.37 (m, 2H), 3.81 (s, 3H),
3.40-3.32 (m, 2H), 3.18-3.12 (m, 2H), 2.96-2.90 (m, 2H), 2.84-2.75 (m, 2H), 1.87-1.70
(m, 7H), 1.59-1.48 (m, 2H), 1.25-1.17 (m, 2H).

Example 18: Preparation of N-((1-(3-(1.2.3-triazol-1-yl)propyl

Using N-

((1-(3-(1,2,3-triazol- 1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxyb
enzamide (Example 7) as a starting material, the title compound (291mg, 93%) was
obtained in the same manner as in <Example 16>.

'H NMR (DMSO-d6, 400MHz): 6 10.67 (s, 1H), 8.19 (s, 1H), 8.02-7.99 (m, 1H),
7.74 (s, 1H), 7.64 (s, 1H), 6.48 (s, 1H), 5.93 (bs, 2H), 4.51-4.47 (m, 2H), 3.81 (s, 3H),
3.44-3.41 (m, 2H), 3.34-3.31 (m, 2H), 2.98-2.96 (m, 2H), 2.87-2.79 (m, 2H), 2.34-2.29
9m, 2H), 1.96-1.86 (m, 1H), 1.77-1.74 (m, 2H), 1.60-1.54 (m, 2H).

Example 19: Preparation of N-
1-((1-methyvlindol-3-vDmethvl)piperidin-4-vl)methvl)-4-amino-5-chloro-2-metho

xybenzamide hydrochloride

Using N-
((1-((1-methylindol-3-yl)methyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxyb
enzamide (Example 10) as a starting material, the title compound (237mg, 44%) was
obtained in the same manner as in <Example 16>.

'H NMR (DMSO-d6, 400MHz): & 10.34 (s, 1H), 7.96-7.93 (m, 1H), 7.79 (d, J =8Hz,
1H), 7.64-7.59 (m, 2H), 7.47 (d, J =8Hz, 1H), 7.22-7.19 (m, 1H), 7.14-7.10 (m, 1H),
6.47 (s, 1H), 4.36 (d, J =4.4Hz, 2H), 3.81 (s, 3H), 3.79 (s, 3H), 3.40-3.37 (m, 2H),
3.14-3.11 (m, 2H), 2.90-2.82 (m, 2H), 1.77-1.71 (m, 3H), 1.53-1.48 (m, 2H).

Example 20: Preparation of N-((1-(4-fluorobenzyl)piperidin-4-yl

methyl)-4-amino-5-chloro-2-methoxybenzamide hydrochloride

Using N-
((1-(4-fluorobenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxybenzamide
(Example 13) as a starting material, the title compound (569mg, 87%) was obtained in
the same manner as in <Example 16>.

'H NMR (DMSO-d6, 400MHz): & 10.78 (s, 1H), 7.98-7.96 (m, 1H), 7.73-7.63 (m,
3H), 7.30-7.25 (m, 2H), 6.47 (s, 1H), 5.94 (s, 2H), 4.22 (d, J =4.8Hz, 2H), 3.80 (s, 3H),
3.29-3.26 (m, 2H), 3.14-3.07 (m, 2H), 2.86-2.78 (m, 2H), 1.89-1.85 (m, 1H), 1.77-1.74
(m, 2H), 1.59-1.53 (m, 2H).
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Example 21: Preparation of N-((1-(4-hydroxybenzyl)piperidin-4-yl

methyl)-4-amino-5-chloro-2-methoxybenzamide hydrochloride

Using N-
((1-(4-hydroxybenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2-methoxybenzamide
(Example 14) as a starting material, the title compound (158mg, 97%) was obtained in
the same manner as in <Example 16>.

'H NMR (DMSO-d6, 400MHz): 6 10.25 (s, 1H), 7.98-7.96 (m, 1H), 7.63 (s, 1H),
7.34 (d, J =6.4Hz, 2H), 6.80 (d, J =6.4Hz, 2H), 6.47 (s, 1H), 4.08 (d, J =3.6Hz, 2H),
3.80 (s, 3H), 3.28-3.25 (m, 2H), 3.15-3.12 (m, 2H), 2.82-2.74 (m, 2H), 1.77-1.62 (m,
3H), 1.54-1.48 (m, 2H).

Experimental Example 1: Binding affinity of compounds for 5-HT , receptor
The binding affinity of the compounds for a human 5-HT, receptor was assayed

according to the method as disclosed in the literature [Wyngaert et al., Journal of Neu-
rochemistry, (1997) 69, 1810-1819]. For this purpose, COS-7 cells expressing the
human 5-HT, receptor were constructed and homogenized to obtain membrane ho-
mogenates which were then used in binding assay experiments. For the binding assay,
the membrane homogenates were respectively mixed and incubated with different con-
centrations of test materials and [H3]-GR 113808 (Amersham Biosciences). The con-
centrations of the individual test materials were set to 4uM, 1uM, 0.25uM, and
0.0625uM, respectively, and the concentration of [H3]-GR113808 was set to 0.595nM.
After the incubation was completed, the reaction products were collected in GF/B glass
fiber filters using a Packard cell harvester, and the bound radioactivity was then de-
termined using a liquid cell scintillation counter (Packard TopCount NXT™, Perkin
Elmer). Specific binding of the radioligand to the 5-HT, receptor was calculated by
subtracting the non-specific binding of the radioligand from the total radioligand
binding. ICs, was calculated from % inhibition of specific binding of the radioligand to
the 5-HT, receptor, with respect to varying concentrations of the test materials. The
results are given in Table 1 below.

[Table 1]
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Compounds ICso (nM)
Cisapride 0.362
Example 1 0.226
Example 2 0.164
Example 3 0.039
Example 4 0.229
Example 5 0.005
Example 6 0.103
Example 7 0.067
Example 8 0.182
Example 9 0.267
Example 10 0.076
Example 11 0.454
Example 12 0.421
Example 13 0.134
Example 14 0.375
Example 15 0.002

As can be seen from Table 1, the compounds of the present invention inhibited
specific binding of the radioligand to the 5-HT, receptor at a concentration similar to or
lower than that of cisapride as a control, thus representing that the inventive

compounds have a strong binding affinity for 5-HT, receptor.

Experimental Example 2: Evaluation of gastric emptying

Evaluation of gastric emptying was carried out based on the method described in
Iwanaga Y, et al., Jpn J Pharmacol. 1991, 56(3), 261-269. As experimental animals,
SD rats (240 to 250g) were used and divided into groups (n= 15 to 6). On the day prior
to the experiment, animals were fasted for 18 hours. Test materials were formulated as
suspensions thereof in 0.5%(w/v) methylcellulose and were orally administered to the
animals at a dose of Smg/kg. 1 hour after the oral administration of the test materials,
2mL of a semi-solid diet was orally administered to the animals. The semi-solid diet
was in the form of porridge formulated by pulverizing a standard solid diet together
with distilled water in a mixer. 50 minutes after the administration of the semi-solid
diet, the animals were sacrificed by cervical dislocation. After carrying out an

abdominal incision, the stomach was extracted from the animals. The weight of diet
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remaining in the stomach was measured to thereby determine the gastric emptying rate

(%). The gastric emptying rate was calculated according to the following equation. The

results are given in Table 2 below.

Gastric emptying rate (%) = (1-X/Y)*100

X: Weight of diet remaining in the stomach extracted 50 minutes after administration

of meal

Y: Weight of diet remaining in the stomach extracted immediately after admin-

istration of meal

[Table 2]
Compounds Gastric emptying rate (%)
Control (0.5% methylcellulose) 322
Example 1 43.0
Example 2 52.8
Example 3 45.2
Example 4 46.4
Example 5 52.0
Example 6 46.0
Example 7 56.1
Example 8 49.1
Example 9 51.2
Example 10 59.1
Example 11 43.1
Example 12 62.0
Example 13 523
Example 14 42.1
Example 15 41.3

As can be seen from Table 2, the administration of the compounds of the present

invention resulted in a remarkable improvement of gastric emptying, as compared to

the methylcellulose-treated group as a control, thus representing that the inventive

compounds promote gastrointestinal motility.
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Experimental Example 3: Acute oral toxicity of compounds in mice

In order to examine acute toxicity of the compounds in accordance with the present
invention, the following experiment was carried out.

200mg of each of Example compounds was triturated in 1% hydroxypropyl methyl-
cellulose, and the resulting triturations were then orally administered to 5-week old
male ICR mice (20g+2g, n = 5) at a dose of 1g/10mL/kg. The minimum lethal dose
(MLD, mg/kg) of the individual compounds was investigated by the observation of the
mortality, body weight, clinical symptoms and the like of animals over the entire ex-
perimental period of 2 weeks. The results are given in Table 3 below.

[Table 3]

Compounds Minimum lethal dose (MLD, mg/kg)
Example 1 - - >1000
Example 2 >1000
Example 3 - >1000
Example 4 >1000
Example 5 >1000
Example 6 >1000
Example 7 >1000
Example 8 >1000
Example 9 >1000
Example 10 >1000
Example 11 >1000
Example 12 >1000
Example 13 >1000
Example 14 >1000
Example 15 >1000

As can be seen from the acute toxicity test results of Table 3, all of the compounds
used in the test exhibited an MLD of more than 1000mg/kg, thus representing that the

inventive compounds are safe for use.
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[304]
[305] Experimental Example 4: Binding affinity of drug compounds for hERG

receptor
[306] The binding affinity of the compounds for the human ether-a-go-go-related gene

(hERG) potassium (K+) channel which is associated with cardiac QT prolongation was
assayed in MDS Pharma Service (Catalog No. 265900). Membrane homogenates were
obtained from mammalian HEK-293 cells expressing the hERG potassium channel and
then used in the binding assay experiment. For the binding assay experiment, the
membrane homogenates were respectively mixed and incubated with 10uM of test
materials and 1.5nM of [H3]-Astemizole (Perkin Elmer). After the incubation was
completed, the radioactivity bound to the hRERG K+ channel was counted. The affinity
of each test material for the hERG K+ channel was calculated from % inhibition of
specific binding of the radioligand to the hERG K+ channel, resulting from the action

of the test material. The results are given in Table 4 below.

[307]
[308] [Table 4]
[309] Compounds Inhibition (% at 10puM)
Example 1 1
Example 2 4
Example 4 14
Example 6 8
Example 7 7
Example 8 15
Example 9 6
Example 11 21
Example 12 32
Example 13 52
Example 14 40
[310] Incidence of cardiac arrhythmia which is a fatal adverse effect is due to the cardiac

QT prolongation that results from an excessively high affinity of the drug for the
hERG receptor. The compounds of the present invention exhibited an inhibition rate of

less than 50% even at a dose of 10uM and therefore have a low binding affinity for the
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hERG receptor, thus suggesting that the inventive compounds exhibit a significantly

low risk of causing arrhythmia.
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Claims

[Claim 1] A compound represented by formula 1:

[Formula 1]

Ci

Q

H.N OCH; N icHy)

wherein m represents an integer of 1 to 10; and Q represents a het-
eroaromatic ring or phenyl, wherein the heteroramatic ring or phenyl is
independently substituted by 0, 1, 2, or 3 substituents selected from
alkyl, alkoxy, hydroxy, cyano, nitro and halogen; or a pharmaceutically
acceptable salt thereof.

[Claim 2] The compound of formula 1 or a pharmaceutically acceptable salt
thereof according to claim 1, wherein m represents an integer of 1 to 5;
and Q represents a heteroaromatic ring or phenyl wherein the het-
eroramatic ring or phenyl is independently substituted by 0, 1, 2 or 3
substituents selected from C,-C, alkyl, C,-C, alkoxy, hydroxy and
halogen, wherein the heteroaromatic ring being a C;-C,, aromatic ring
or C;-C,, bicyclic aromatic ring independently contains 1 to 4 hetero
atoms selected from N, O or S;

[Claim 3] The compound of formula 1 or a pharmaceutically acceptable salt
thereof according to claim 1, wherein the compound of formula 1 or a
pharmaceutically acceptable salt thereof is a compound selected from
the group consisting of the following compounds:

(1) N-

((1-(3-(1,2,4-triazol- 1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5-chlo
ro-2-methoxybenzamide,

(2) N-((1-(3-(tetrazol-1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5
-chloro-2-methoxybenzamide,

(3) N-((1-(3-(indol-1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5
-chloro-2-methoxybenzamide,

(4) N-((1-(3-(2-methylimidazol-1-yl)propyl)piperidin-4-yl)methyl)-4
-amino-5-chloro-2-methoxybenzamide,

(5) N-((1-(5-(indol-1-yl)pentyl)piperidin-4-yl)methyl)-4-amino-5
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-chloro-2-methoxybenzamide,

(6) N-((1-(5-(1,2,3-triazol-1-yl)pentyl)piperidin-4-yl)methyl)-4-amino
-5-chloro-2-methoxybenzamide,

(7) N-((1-(3-(1,2,3-triazol-1-yl)propyl)piperidin-4-yl)methyl)-4-amino
-5-chloro-2-methoxybenzamide,

(8) N-((1-(3-(1,2,3-triazol-2-yl)propyl)piperidin-4-yl)methyl)-4-amino
-5-chloro-2-methoxybenzamide,

(9) N-((1-(pyridin-3-ylmethyl)piperidin-4-yl)methyl)-4-amino-5-chloro
-2-methoxybenzamide,

(10) N-
((I-((1-methylindol-3-yl)methyl)piperidin-4-yl)methyl)-4-amino
-5-chloro-2-methoxybenzamide,

(11) N-((1-(imidazol-2-ylmethyl)piperidin-4-yl)methyl)-4-amino-5
-chloro-2-methoxybenzamide,

(12) N-
((1-((1-methylpyrrol-2-yl)methyl)piperidin-4-yl)methyl)-4-amino
-5-chloro-2-methoxybenzamide,

(13) N-((1-(4-fluorobenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2
-methoxybenzamide,

(14) N-
((1-(4-hydroxybenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2
-methoxybenzamide,

(15) N-((1-(2-(indol-3-yl)ethyl)piperidin-4-yl)methyl)-4-amino-5
-chloro-2-methoxybenzamide,

(16) N-((1-(3-(tetrazol- 1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5
-chloro-2-methoxybenzamide hydrochloride,

(17) N-((1-(5-(1,2,3-triazol-1-yl)pentyl)piperidin-4-yl)methyl)-4
-amino-5-chloro-2-methoxybenzamide hydrochloride,

(18) N-((1-(3-(1,2,3-triazol-1-yl)propyl)piperidin-4-yl)methyl)-4
-amino-5-chloro-2-methoxybenzamide hydrochloride,

(19) N-
((I-((1-methylindol-3-yl)methyl)piperidin-4-yl)methyl)-4-amino
-5-chloro-2-methoxybenzamide hydrochloride,

(20) N-((1-(4-fluorobenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2
-methoxybenzamide hydrochloride,

(21) N-
((1-(4-hydroxybenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-2

-methoxybenzamide hydrochloride, and a pharmaceutically acceptable
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salt thereof.

A method for preparing a compound of formula 1 or a pharmaceutically
acceptable salt thereof, comprising reacting a compound of formula 2
or a pharmaceutically acceptable salt thereof with a compound of
formula 3 in the presence of a base to introduce the compound of
formula 3 at an amine of the 1-position of the piperidine ring of the
compound of formula 2 or the pharmaceutically acceptable salt thereof,
thereby preparing the compound of formula 1.

[Formula 1]

0
T
H-N QOCH; N \(CH?_);-;Q

[Formula 2]

Cl

. NH

H,N OCH,

[Formula 3]

Y—(CHz)n—Q

wherein m and Q are as defined in claim 1, and Y represents a halogen

atom or C;-C, alkylsulfonate.

The method according to claim 4, wherein the base is selected from
potassium carbonate, potassium iodide, triethylamine , diisopropy-
lethylamine and their mixture.

A method for preparing a compound of formula 1 or a pharmaceutically
acceptable salt thereof, comprising reacting a compound of formula 2
or a pharmaceutically acceptable salt thereof with a compound of

formula 11 in the presence of a reducing agent to prepare the
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compound of formula 1.

[Formula 1]

Cli

H.N

[Formula 2]

Cl

H,N

[Formula 11]

O

HJ\Q

wherein Q is as defined in claim 1, and m represents an integer of 1.

[Claim 7] The method according to claim 6, wherein the reducing agent is sodium
cyanoborohydride and acetic acid, or sodium borohydride.

[Claim 8] The method according to claim 4 or 6, wherein the compound of
formula 2 or the pharmaceutically acceptable salt thereof is prepared
by:

(1) reacting a compound of formula 4 with an amine protecting group-
introducing reagent to introduce an amine protecting group at an amine
of the 1-position of the piperidine ring of the compound of formula 4,
thereby obtaining a compound of formula 5;

(2) reacting hydroxy of the compound of formula 5 with N-

bromosuccinimide and carbon tetrabromide, or with C,-C, alkyl
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sulfonyl halide in the presence of a base to obtain a compound of
formula 6;

(3) reacting a substituent Y of the compound of formula 6 with sodium
azide to obtain a compound of formula 7;

(4) reducing the azido substituent of the compound of formula 7 into an
amine in the presence of a reducing agent to obtain a compound of
formula §;

(5) reacting the compound of formula 8 with a compound of formula 9
in the presence of an amide bond formation-inducing reagent to obtain
a compound of formula 10; and

(6) deprotecting the amine protecting group of the piperidine ring of the
compound of formula 10 in the presence of a base or acid.

[Formula 2]

Cl

H,N

[Formula 4]

HO

[Formula 5]

HO

N\IrO..Z
O

[Formula 6]
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Y2
O
[Formula 7]
N3/\O
N. O,
T 2
O
[Formula 8]
)
O.
Yz
O

[Formula 9]

Cl

H,N

[Formula 10]

O

POERS
H,NT 7 T0CH, ™ N\n’o‘z
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wherein Y represents a halogen atom or C;-C, alkylsulfonate, and Z
represents C,-C, alkyl.

The method according to claim 8, wherein the amine protecting group-
introducing reagent of Step (1) is di-t-butyl dicarbonate or ethyl chlo-
roformate in the presence of a tertiary amine base.

The method according to claim 8, wherein the C;-C, alkyl sulfonyl
halide of Step (2) is methane sulfonyl chloride, methane sulfonyl
bromide or methane sulfonyl fluoride.

The method according to claim 8, wherein the reducing agent of Step
(4) is triphenylphosphine or lithium aluminum hydride.

The method according to claim 8, wherein the amide bond formation-
inducing reagent of Step (5) is selected from N-
(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride and
I-hydroxybenzotriazole in the presence of a base, ethyl chloroformate
in the presence of a base, or carbodiimidazole in the absence of a base.
The method according to claim 8, wherein the base or acid of Step (6)
is selected from hydrochloric acid, trifluoroacetic acid or potassium
hydroxide.

A 5-HT, receptor agonist comprising a compound of formula 1:

[Formula 1]

Cl

Q

H,N OCH, N (cHa)z

wherein m represents an integer of 1 to 10; and Q represents a het-
eroaromatic ring or phenyl, wherein the heteroramatic ring or phenyl is
independently substituted by 0, 1, 2, or 3 substituents selected from
alkyl, alkoxy, hydroxy, cyano, nitro and halogen; or a pharmaceutically
acceptable salt thereof, as an active ingredient.

The agonist according to claim 14, wherein m represents an integer of 1
to 5; and Q represents a heteroaromatic ring or phenyl wherein the het-
eroramatic ring or phenyl is independently substituted by 0, 1, 2 or 3
substituents selected from C,-C, alkyl, C,-C, alkoxy, hydroxy and

halogen, wherein the heteroaromatic ring being a C;-C,, aromatic ring
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or C,-C,, bicyclic aromatic ring independently contains 1 to 4 hetero
atoms selected from N, O or S.

The agonist according to claim 14, wherein the compound of formula 1
or a pharmaceutically acceptable salt thereof is a compound selected
from the group consisting of the following compounds:

(1) N-

((1-(3-(1,2,4-triazol- 1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5-chlo
ro-2-methoxybenzamide,

(2) N-((1-(3-(tetrazol-1-yl)propyl)piperidin-4-yl)methyl)-4-amino-
5-chloro-2-methoxybenzamide,

(3) N-((1-(3-(indol-1-yl)propyl)piperidin-4-yl)methyl)-4-amino-
5-chloro-2-methoxybenzamide,

(4) N-((1-(3-(2-methylimidazol- 1-yl)propyl)piperidin-4-yl)methyl)-
4-amino-5-chloro-2-methoxybenzamide,

(5) N-((1-(5-(indol-1-yl)pentyl)piperidin-4-yl)methyl)-4-amino-
5-chloro-2-methoxybenzamide,

(6) N-
((1-(5-(1,2,3-triazol-1-yl)pentyl)piperidin-4-yl)methyl)-4-amino-5-chlo
ro-2-methoxybenzamide,

(7) N-

((1-(3-(1,2,3-triazol- 1-yl)propyl)piperidin-4-yl)methyl)-4-amino-5-chlo
ro-2-methoxybenzamide,

(8) N-
((1-(3-(1,2,3-triazol-2-yl)propyl)piperidin-4-yl)methyl)-4-amino-5-chlo
ro-2-methoxybenzamide,

(9) N-((1-(pyridin-3-ylmethyl)piperidin-4-yl)methyl)-4-amino-5-chloro
-2-methoxybenzamide,

(10) N-
((1-((1-methylindol-3-yl)methyl)piperidin-4-yl)methyl)-4-amino
-5-chloro-2-methoxybenzamide,

(11) N-((1-(imidazol-2-ylmethyl)piperidin-4-yl)methyl)-4-amino-
5-chloro-2-methoxybenzamide,

(12) N-
((1-((1-methylpyrrol-2-yl)methyl)piperidin-4-yl)methyl)-4-amino-5-chl
oro-2-methoxybenzamide,

(13) N-((1-(4-fluorobenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-
2-methoxybenzamide,

(14) N-((1-(4-hydroxybenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro-



WO 2011/132901

[Claim 17]

[Claim 18]

[Claim 19]

PCT/KR2011/002759
38

2-methoxybenzamide,

(15) N-((1-(2-(indol-3-yl)ethyl)piperidin-4-yl)methyl)-4-amino-
5-chloro-2-methoxybenzamide,

(16) N-((1-(3-(tetrazol-1-yl)propyl)piperidin-4-yl)methyl)-4-amino-
5-chloro-2-methoxybenzamide hydrochloride,

(17) N-((1-(5-(1,2,3-triazol-1-yl)pentyl)piperidin-4-yl)methyl)-
4-amino-5-chloro-2-methoxybenzamide hydrochloride,

(18) N-((1-(3-(1,2,3-triazol-1-yl)propyl)piperidin-4-yl)methyl)-

4 -amino-5-chloro-2-methoxybenzamide hydrochloride,

(19) N-((1-((1-methylindol-3-yl)methyl)piperidin-4-yl)methyl)-4-
amino -5-chloro-2-methoxybenzamide hydrochloride,

(20) N-((1-(4-fluorobenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro
-2 -methoxybenzamide hydrochloride,

(21) N-((1-(4-hydroxybenzyl)piperidin-4-yl)methyl)-4-amino-5-chloro
-2 -methoxybenzamide hydrochloride and a pharmaceutically ac-
ceptable salt thereof

The agonist according to any one of claims 14 to 16, wherein the 5-HT,
receptor agonist is a composition for the prevention or treatment of a
disease selected from gastroesophageal reflux disease, gastrointestinal
disease, gastric motility disorder, non-ulcer dyspepsia, functional
dyspepsia, irritable bowel syndrome (IBS), constipation, dyspepsia,
esophagitis, gastroesophageal disease, nausea, central nervous system
disease, Alzheimer's disease, cognitive impairment, emesis, migraine,
neurological disease, pain, cardiovascular disorder, cardiac failure,
cardiac arrhythmia, diabetes or apnea syndrome.

A method for the prevention, treatment or alleviation of a disease due
to attenuated efficacy of a 5-HT, receptor, comprising administering a
5-HT, receptor agonist containing a compound of formula 1 of any one
of claims 1 to 3 or a pharmaceutically acceptable salt thereof as an
active ingredient to a mammal including a human in need of 5-HT,
receptor agonistic effects.

The method according to claim 18, wherein the 5-HT, receptor agonist
is a composition for the prevention or treatment of a disease selected
from gastroesophageal reflux disease, gastrointestinal disease, gastric
motility disorder, non-ulcer dyspepsia, functional dyspepsia, irritable
bowel syndrome (IBS), constipation, dyspepsia, esophagitis, gastroe-
sophageal disease, nausea, central nervous system disease, Alzheimer's

disease, cognitive impairment, emesis, migraine, neurological disease,
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pain, cardiovascular disorder, cardiac failure, cardiac arrhythmia,

diabetes or apnea syndrome.



