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IMIDAZOPYRIDINE DERIVATIVE COMPOUNDS AND USE OF SAME 

TECHNICAL FIELD 

[0001] The present disclosure relates to an imidazopyridine derivative compound and a use 

thereof, and more particularly, to an imidazopyridine derivative compound, or a tautomer, 

stereoisomer, or solvate thereof, having inhibitory activity against Lysine-specific histone 

demethylase-1 (LSD1) and a pharmaceutical composition including the imidazopyridine 

derivative compound.  

BACKGROUND ART 

[0002] Cancer stem cells or cancer-initiating cells have some pluripotent stem cell 

characteristics that contribute to the heterogeneity of cancer cells. These characteristics 

can make cancer cells more resistant to traditional therapies, such as chemotherapy or 

radiation therapy, and then cause recurrence after treatment. Therefore, efforts to develop 

anticancer drugs that are more advanced than conventional chemotherapy or radiation 

therapy are continuing.  

[0003] Epigenetics is the study of the phenomenon whereby genetic expression patterns 

and activity are altered, and the genetic expression patterns and activity are inherited by the 

next generation without changes in the DNA sequence. Epigenetics research is focused on 

mechanisms such as DNA methylation, histone modification, and chromatin remodeling.  

Epigenetic modification has been found to be a major cause of outbreaks of various 

diseases. It was found that the onset and maintenance of epigenetic modification involve 

DNA methylation, histone modification, and genetic modifications relating to non-coding 

RNA (ncRNA), and many epigenetic regulatory genes are often mutated, or the expression 

of the epigenetic regulatory genes is abnormal in many cancers.  

[0004] Lysine-specific histone demethylase-1 (LSD1, also known as KDM1A) may 

terminate a methyl group, thus regulating genetic expression that is important in terms of 

the development of cancer and cell proliferation (Shi, Y., et al., Histone demethylation 

mediated by the nuclear amine oxidase homolog LSD1. Cell, 2004. 119(7): p. 941-53).  
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[0005] The LSD1 inhibitors studied so far do not exhibit sufficiently selective inhibitory 

activity against LSD1 or have side effects such as showing resistance to drugs or showing 

toxicity to normal cells, and thus, there is a problem in that LSD1 inhibitors cannot be 

effectively used for the treatment of cancer and neoplastic diseases.  

[0006] PRIOR ART DOCUMENT 

[0007]PATENTDOCUMENT 

[0008] (Patent document 1) W02016007722 

[0009] (Patent document 2) W02012135113 

[00010] NON-PATENT DOCUMENT Cell, 2004.119(7): p. 941-953 

DESCRIPTION OF EMBODIMENTS 

TECHNICAL PROBLEM 

[00011] Provided is a novel imidazopyridine derivative compound having a sufficient 

inhibitory activity on Lysine-specific histone demethylase-1 (LSD1).  

[00012] Provided is a pharmaceutical use of the novel compound for preventing or treating 

a disease caused by abnormal activation of LSD1.  

SOLUTION TO PROBLEM 

[00013] An aspect of the present disclosure provides 

[00014] a compound represented by Formula 1, or a tautomer, stereoisomer, solvate, or 

pharmaceutically acceptable salt thereof: 

[00015] Formula 1 

(R2)m 

R')k 

[00016] 
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[00017] Another aspect of the present disclosure provides a pharmaceutical composition for 

preventing or treating a disease caused by abnormal activation of Lysine-specific 

demethylase-1 (LSD1), the pharmaceutical composition including: the compound 

represented by Formula 1, or a tautomer, stereoisomer, solvate, or pharmaceutically 

acceptable salt thereof as an active ingredient; and a pharmaceutically acceptable carrier.  

[00018] Another aspect of the present disclosure provides a method of treating a disease 

caused by abnormal activation of LSD1, the method including administering, to a subject, a 

therapeutically effective amount of the compound represented by Formula 1, or a tautomer, 

stereoisomer, solvate, or pharmaceutically acceptable salt thereof.  

ADVANTAGEOUS EFFECTS OF DISCLOSURE 

[00019] A compound selected from a compound of Formula 1, and a tautomer, 

stereoisomer, solvate, and pharmaceutically acceptable salt thereof, according to an aspect 

of present disclosure, or a pharmaceutical composition including the same according to 

another aspect of present disclosure can suppress Lysine-specific histone demethylase-1 

(LSD1).  

MODE OF DISCLOSURE 

[00020] The present disclosure will be described in further detail.  

[00021] Unless otherwise defined, all terms (including technical and scientific terms) used 

herein have the same meaning as commonly understood by one of ordinary skill in the art 

to which this invention belongs. Although exemplary methods or materials are listed herein, 

other similar or equivalent ones are also within the scope of the present invention. Also, the 

numerical values set forth herein are considered to include the meaning of "about" unless 

explicitly stated. All publications disclosed as references herein are incorporated in their 

entirety by reference.  

[00022] An aspect of the present disclosure provides 

[00023] a compound represented by Formula 1, or a tautomer, stereoisomer, solvate, or 

pharmaceutically acceptable salt thereof: 

[00024] Formula 1 
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(R 2)m 

[00025] 

[00026] The term "alkyl" as used herein refers to a saturated monovalent hydrocarbon 

radical. For example, a C1-C20 alkyl refers to a C1-C20 linear or branched hydrocarbon.  

Examples of the alkyl include methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, and t-butyl, 

but embodiments are not limited thereto. The term "alkoxy" as used herein refers to -0

alkyl. The term "alkylthio" as used herein refers to -S- alkyl. The term "alkylcarbonyl" refers 

to an alkyl group which is the same as defined above while being bonded via a carbonyl 

group (-C(=O)-).  

[00027] The term "alkenyl" as used herein refers to a monovalent hydrocarbon radical 

including one or more carbon-carbon double bond (C=C). For example, a C2-C20 alkenyl 

refers to a C2-C20 linear or branched hydrocarbon. Each double bond may have an E- or Z

steric configuration. Examples of the alkenyl group are vinyl, 2-propenyl, and 2-butenyl, but 

are not limited thereto.  

[00028] The term "alkynyl" as used herein refers to a monovalent hydrocarbon radical 

having one or more carbon-carbon triple bonds (C=C). For example, the C2-C20 alkynyl 

refers to a 2 to 20 carbon atoms (C2-C20) linear or branched hydrocarbon. Examples of the 

alkynyl include ethynyl, 2-propynyl, and 2-butynyl, but embodiments are not limited thereto.  

[00029] The double bond of the alkenyl group and the triple bond of the alkynyl group may 

each be located at any location of a corresponding group, in which as long as each 

compound is sufficiently stable and suitable for the desired purpose, such as for use as a 

medicinal substance, a substituted alkyl group, a substituted alkenyl group, and a 

substituted alkynyl group may be substituted at any position. The term "halogen" as used 

herein includes fluorine, chlorine, bromine, or iodine, but are not limited thereto. The term 

"halo C1-C alkyl" as used herein refers to a halogen atom-substituted C1-C alkyl group, for 

example, a trifluoromethyl.  

[00030] The term "C1-C0 alkoxy group" as used herein refers to a group in which the end of 

"C1-C alkyl group" is bonded to an oxygen atom. Examples thereof are a methoxy group, 
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an ethoxy group, a propoxy group, an isopropoxy group, a butoxy group, an isobutoxy 

group, a sec-butoxy group, a tert-butoxy group, a pentoxy group, an isopentoxy group, a 2

methylbutoxy group, a neopentoxy group, a hexyloxygroup, a 4-methylpentoxy group, a 3

methylpentoxy group, and a 2-methylpentoxy group.  

[00031] The term "C1-C3 alkoxy C1-C6 alkyl group" as used herein refers to a C1-C alkyl 

group that is substituted with a C1-C3 alkoxy group. The substitution location of the alkoxy 

group may be the carbon atom at the end of the alkyl group, but is not limited thereto.  

Examples thereof are a methoxymethyl group, an ethoxymethyl group, a propoxymethyl 

group, a 3-methoxypropyl group, a 3-ethoxypropyl group, a 4-methoxybutyl group, a 5

methoxypentyl group, and a 6-methoxyhexyl group.  

[00032] The term "amine" or "amino" as used herein refers to a unsubstituted or substituted 

-NH2. The term "alkylamino group" as used herein refers to an amino group which is 

bonded to a parent molecular moiety via at least one alkyl group. The alkylamino group 

refers to a group of compounds in which nitrogen of -NH2 is bonded to at least one alkyl 

group, for example, a C1-C15 alkyl group. Examples of the alkylamino group are a 

benzylamino group, a methylamino group, an ethylaminophenethylamino group, and a 

cyclopropyl-methyl-amino group. The term "dialkylamino" as used herein refers to a group 

in which nitrogen of -NH2 is bonded to two additional alkyl groups. Examples of the 

dialkylamino group are dimethylamino and diethylamino.  

[00033] The term "carboxyl" as used herein refers to a unsubstituted or substituted -CO2H.  

For example, a carboxyl group substituted with a C1-C2o alkyl may be a carboxylester group 

(-C(=O)OR 1)(herein, R 1 refers to C1-C2o alkyl).  

[00034] The terms "a carbocyclic group," "carbocycle," "carbocyclyl," and "carbocyclic ring" 

as used herein may be exchangeable. The term "C3-C30carbocyclic group" as used herein 

refers to a C3 to C30 monocyclic, bicyclic, or polycyclic group, each including only carbon as 

a ring-forming atom. The term "bicarbocyclic group" as used herein refers to a bicyclic 

carbocyclic group. The C3-C30 carbocyclic group may be an aromatic carbocyclic group or a 

non-aromatic carbocyclic group. For example, the C3-C30 carbocyclic group may be a ring 

such as a benzene, a monovalent group such as a phenyl group or a bivalent group such 

as a phenylene group. In one or more embodiments, according to the number of 

substituents linked to the C3-C30 carbocyclic group, the C3-C30 carbocyclic group may be 

variously changed into, for example, a trivalent group or a quadrivalent group. For example, 
5 
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the C3-C20 carbocyclic group refers to a C2 to C2o aromatic or non-aromatic, saturated or 

unsaturated hydrocarbon. The carbocyclic group may be, for example, a C3-C15 carbocyclic 

group, a C3-C20 cycloalkyl group, a C3-C20 cycloalkenyl group, a C3-C20 cycloalkynyl group, 

or a C-C2o aryl group. Examples of the carbocyclic group are a cyclopropane, a 

cyclobutane, a cyclopentane, a cyclopentene, a cyclohexane, a cyclohexene, a 

bicyclo[2.1.1]hexane, a bicyclo[2.2.1]heptane, a bicyclo[2.2.1]heptene, a 

bicyclo[3.1.1]heptane, a bicyclo[3.1.1]heptyl, a bi[2.2.2]octane, a adamantane, benzene, a 

pyridine, a pyridazine, a pyrimidine, a pyrazine, a pyrrole, a pyrazole, an indole, a 

pyrazolopyridine, a pyrrolopyridine, a benzimidazole, a benzopyrazole, a benzothiophene, a 

quinoline, a benzothiazole, an indazole, a benzofuran, a benzodioxine, a benzopyran, an 

indane, a naphthalene, and an anthracene, wherein a carbocyclic group of each of these 

groups may be independently substituted with at least one substituent described in the 

present application.  

[00035] The terms "heterocyclic group," "heterocycle," "heterocyclyl," and "heterocyclic ring" 

as used herein may be exchangeable. The term "C1-C3 heterocyclic group" as used herein 

refers to a group which has the same structure as the C3-C30 carbocyclic group, and, as a 

ring-forming atom, in addition to carbon (the number of carbon atoms may be from 1 to 30), 

at least one hetero atom selected from N, 0, P, and S. The heterocyclic group may be, for 

example, a C1-C2o heterocycloalkyl group, a C1-C15 heterocycloalkyl group, a C2-C20 

heterocycloalkenyl group, a C3-C2o heterocycloalkynyl group, or C2-C2o heteroaryl group, 

and may be classified into, for example, a monocyclic group, a bicyclic group, or a tricyclic 

group, depending on the number of cycles. Examples of the monoheterocyclic group are a 

piperidinyl, a pyrrolidinyl, a piperazinyl, an azepinyl, a pyrrolyl, a pyrazolyl, an oxetanyl, a 

pyrazolinyl, an imidazolyl, an imidazolinyl, an imidazolidinyl, a triazolyl, an oxazolyl, an 

oxazolidinyl, an isoxazolinyl, an isoxazolyl, a thiazolyl, a thiadiazolyl, a thiazolidinyl, an 

isothiazolyl, an isothiazolidinyl, a furyl, a tetrahydrofuryl, a thienyl, an oxadiazolyl, a 2

oxopiperazinyl, a 2-oxopiperidinyl, a 2-oxopyrrolodinyl, a 2-oxoazepinyl, a 4-piperidonyl, a 

pyridyl, a pyridyl N-oxide, a pyrazinyl, a pyrimidinyl, a pyridazinyl, a tetrahydropyranyl, a 

morpholinyl, a thiamorpholinyl, a thiamorpholinyl sulfoxide, and a thiamorpholinyl sulfone.  

[00036] The term "heterobicyclic" as used herein refers to a heterocycle that is defined as 

described above and fused with a heterocycle or one or more other cycles. Examples of the 

heterobicyclic group are an indolyl, a dihydroindolyl, an octahydroindole, an 
6 
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octahydroisoindole, a benzothiazolyl, a benzoxazinyl, a benzoxazolyl, a benzothienyl, a 

benzothiazinyl, a quiquinuclidinyl, a quinolinyl, a tetrahydroquinolinyl, a decahydroquinolinyl, 

an isoquinolinyl, a tetrahydroisoquinolinyl, a decahydroisoquinolinyl, an azabicyclooctanyl, a 

benzimidazolyl, a benzopyranyl, an indolizinyl, a benzofuryl, a chromonyl, a kumarinyl, a 

benzopyranyl, a sinolinyl, a quinoxalinyl, an indazolyl, a pyrrolopyridyl, a furopyridinyl, a 

dihydroisoindolyl, a dihydroquinazolinyl, and a phthalazinyl. Examples of the heterotricyclic 

group are a carbazolyl, a dibenzoazepinyl, a dithienoazepinyl, a benzindolyl, a 

phenanthrolinyl, an acridinyl, a phenanthridinyl, a phenoxazinyl, a phenothiazinyl, a 

xanthenyl, and a carbolinyl.  

[00037] The term "cycloalkyl" as used herein refers to a substituted or unsubstituted cyclic 

alkyl. For example, the C3-C20 cycloalkyl may be a monovalent saturated hydrocarboncyclic 

system having 3 to 20 carbon atoms. The cycloalkyl group may be a monocyclic or 

multicyclic (for example, bicyclic, or tricyclic). Examples of the cycloalkyl are cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl, but are not limited thereto.  

The term "cycloalkoxy" refers to -O- cycloalkyl. For example, the C3-C cycloalkoxy may 

include a cyclopropyloxy group, a cyclobutyloxy group, a cyclopentyloxy group, or the like.  

[00038] The term "C3 -C 20 cycloalkenyl" as used herein refers to a monovalent non-aromatic 

hydrocarbon cyclic system having 3 to 20 carbon atoms and at least one carbon-carbon 

double bond (C=C). Examples thereof are a cyclopentenyl, a cyclohexenyl, and a 

cycloheptenyl, but are not limited thereto.  

[00039] The term "C3-C20 cycloalkynyl" as used herein refers to a monovalent non-aromatic 

hydrocarbon cyclic system having 3 to 20 carbon atoms and at least one carbon-carbon 

triple bond. Examples thereof are a cyclopropynyl, a cyclobutynyl, a cyclopentynyl, a 

cycloehxynyl, and a cycloheptynyl, but are not limited thereto.  

[00040] The term "heterocycloalkyl" as used herein refers to a monocyclic or bicyclic or 

more, substituted or unsubstituted monovalent unsaturated hydrocarbon cyclic system that 

has at least one hetero atom, for example, one to four hetero atoms (for example, 0, N, P, 

or S). For example, the C1-C2o heterocycloalkyl may include a cycloalkyl having at least one 

hetero atom and 2 to 20 carbon atoms. For example, the heterocycloalkyl may include a 5 

to 8-membered monocyclic system, a 8 to 12-membered bicyclic system, or a 11 to 14

membered tricyclic system. Examples of the mono heterocycloalkyl are a piperazinyl, a 

piperidinyl, a pyrrolidinyl, a morpholinyl, an imidazolidinyl, a tetrahydrofuranyl, a 
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diazabicyclooctanyl, a diazaspirooctanyl, and a group that is similar to these, but are not 

limited thereto.  

[00041] The term "C2-C2o heterocycloalkenyl" as used herein refers to a monovalent 

unsaturated hydrocarbon cyclic system having at least one hetero atom (for example, 0, N, 

P, or S) and at least one carbon-carbon double bond (C=C). For example, the 

heterocycloalkenyl may be a non-aromatic 5 to 8-membered monocyclic system, a 8 to 12

membered bicyclic system, or a 11 to 14-membered tricyclic system.  

[00042] The term "C2-C2o heterocycloalkynyl" as used herein refers to a monovalent 

unsaturated hydrocarbon cyclic system having at least one hetero atom (for example, 0, N, 

P, or S) and at least one carbon-carbon triple bond (C--C). Examples of the 

heterocycloalkynyl are a cycloprophinyl, a cyclobutynyl, a cyclopentynyl, a cyclohexynyl, 

and a cycloheptynyl, but are not limited thereto.  

[00043] The term "aryl" as used herein refers to, for example, a C-C20 monovalent 

aromatic hydrocarbon that is induced by removing a single hydrogen atom from a single 

carbon atom in a parent aromatic cyclic system. The aryl may include a saturated bicyclic 

radical including an aromatic ring fused with a partially unsaturated ring. Examples of the 

aryl group are a radical induced by benzene(phenyl), a substituted phenyl, a substituted 

biphenyl, a substituted naphthyl, a substituted tolyl, a substituted naphthalenyl, a 

substituted anthracenyl, a substituted indenyl, and a substituted indanyl. The term "aryloxy" 

refers to -O- aryl. The term "arylthio" refers to -S- aryl.  

[00044] The term "heteroaryl" as used herein refers to a monocyclic or bicyclic or more 

aromatic group having at least one hetero atom, for example, one to four hetero atoms 

independently selected from nitrogen, oxygen, phosphorous, and sulfur. Examples of the 

monocyclic or bicyclic heteroaryl group are a pyrrolyl, a pyrazolyl, an imidazolyl, a triazolyl, 

an oxazolyl, an isoxazolyl, a thiazolyl, a tetrazole, an isothiazolyl, a furyl, a thienyl, a 2

pyridyl, a 3-pyridyl, a 4-pyridyl, a pyridyl N-oxide, a pyrazinyl, a pyrimidinyl, a pyridazinyl, an 

indolyl, a benzothiazolyl, a benzoxazolyl, a benzothienyl, a quinolinyl, an isoquinolinyl, a 

benzimidazolyl, and a benzofuryl. The term "heteroaryloxy" refers to -O- heteroaryl. The 

term "heteroarylthio" refers to S- heteroaryl. The heteroaryl may include a fused ring system 

of, for example, 5-, 6-, or 7-membered ring (at least one of which is aromatic).  

[00045] The terms "carbocyclic, heterocyclic, alkyl, alkoxy, alkenyl, alkynyl, cycloalkyl, 

cycloalkoxy, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl, aryloxy, arylthio, 
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heteroaryl, heteroaryloxy, heteroarylthio, or amine" may each independently be substituted 

with at least one substituent described in the present application.  

[00046] The term "hetero" as used herein refers to, unless defined otherwise, inclusion of at 

least one hetero atom selected from N, 0, S, and P in a corresponding formula.  

[00047] The term "spiro" as used herein refers to, unless defined otherwise, two rings 

sharing one atom, wherein the two rings are linked to each other via a bridge. The term 

"spirocycloalkyl" refers to, unless defined otherwise, a saturated carbocycle forming two 

rings, wherein the two rings share a single carbon atom as a part of a ring. Examples of the 

spirocycloalkyl are a 7 to 12 -membered spirocycloalkyl, for example, a 

diazaspiro[3.5]nonanyl group, a diazaspiro[4.4]nonanyl group, a diazaspiro[4.5]decanyl 

group, and a diazaspiro[5.5]undecanyl group, but are not limited thereto. The term "hetero 

spirocycloalkyl" refers to, unless defined otherwise, a spirocycloalkyl containing at least one 

hetero atom selected from 0, N, and S. The term "spiro linkage" refers to a linking group 

that shares one atom, unless stated otherwise.  

[00048] The term "substitution" as used herein refers to, unless defined otherwise in the 

present application, replacing of at least one hydrogen atom with a substituent selected 

from a halogen atom (for example F, Cl, Br, or I), a cyano group, a hydroxyl group, a thiol 

group, a nitro group, an amino group, an imino group, an azido group, an amidino group, a 

hydrazino group, a hydrazono group, an oxo group, a carbonyl group, a carbamyl group, an 

ester group, an ether group, a carboxyl group or salt thereof, a sulfonic group or salt thereof, 

a phosphoric acid or salt thereof, 

[00049] a C1-C6 alkyl group, a halo C1-C6 alkyl group, a C2-C6 alkenyl group, a halo C2-C 

alkenyl group, a C2-C6 alkynyl group, a halo C2-C6 alkynyl group, a C1-C6 alkoxy group, a 

halo C1-C6 alkoxy group, a C1-C2oalkylthio group, a C3-C20carbocyclic group (for example, 

a C3-C9 cycloalkyl group, a halo C3-C9 cycloalkyl group, a C3-C9 cycloalkenyl group, a halo 

C3-C9 cycloalkenyl group, a C1-Cg heterocycloalkyl group, a halo C1-C heterocycloalkyl 

group, a C2-C9 heterocycloalkenyl group, a halo C2-C heterocycloalkenyl group), a C1-C20 

heterocyclic group (for example, a C-C2o aryl group, a C-C2o aryloxy group, a C-C20 

arylthio group, a C2-C2o heteroaryl group, a C2-C2o heteroaryloxy group, a C2-C20 

heteroarylthio group), -N(Qa)(Qb), -C(=O)(Qa), -N-C(=O)(Qa), -N-C(=O)-N(Qa)(Qb), -0

C(=O)(Qa),-S()(Qa), -S(=0)2(Qa), -P(=O)(Qa)(Qb), and -N-C(=NH)-N(Qa)(Qb), 

[00050] Qa and Qb may each independently be any one selected from hydrogen, a halogen, 
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a cyano group, a hydroxy group, a thiol group, a nitro group, a carboxylic group, a C1-C6 

alkyl group, a halo C1-C alkyl group, a C2-C6alkenyl group, a halo C2-C6alkenyl group, a 

C2-C alkynyl group, a halo C2-C alkynyl group, a C3-C9 cycloalkyl group, a halo C3-C9 

cycloalkyl group, a C3-C cycloalkenyl group, a halo C3-C9 cycloalkenyl group, a C1-C9 

heterocycloalkyl group, a halo C1-C9 heterocycloalkyl group, a C2-C9 heterocycloalkenyl 

group, a halo C2-C heterocycloalkenyl group, a C1-C alkoxy group, a halo C1-C alkoxy 

group, -N(Qc)(Qd), -N-C(=O)(Qc), -N-C(=O)-N(Qc)(Qd), and -N-C(=NH)-N(Qc)(Qd), and 

[00051] Qc and Qd may each independently be any one selected from hydrogen, a halogen, 

a hydroxyl group, a thiol group, an amino group, a carboxylic group, a C1-C alkyl group, a 

halo C1-C alkyl group, a C1-C alkylamino group, a C1-C6 dialkylamino group, a C3-C6 

cycloalkyl group, a halo C3-C cycloalkyl group, a C1-C12 heterocycloalkyl group, a halo C1

C12 heterocycloalkyl group, a C1-C alkoxy group, and a halo C1-C alkoxy group.  

[00052] In one embodiment, A in CA refers to the number of carbon atoms in a substituted 

or unsubstituted hydrocarbon, and in the case of the substituted hydrocarbon, the number 

of carbon atoms includes the number of carbon atoms of the substituted group. For 

example, in the case of the substituted C3-C20 carbocyclic, the substituted C1-C20 

heterocyclic, the substituted C1-C20 alkyl, the substituted C1-C20 alkoxy, the substituted C2

C20alkenyl, the substituted C2-C20 alkynyl, the substituted C3-C20 cycloalkyl, the substituted 

C3-C20 cycloalkoxy, the substituted C3-C20 cycloalkenyl, the substituted C1-C20 

heterocycloalkyl, the substituted C1-C20 heterocycloalkenyl, the substituted C6-C20 aryl, the 

substituted C6-C20 aryloxy, the substituted C6-C20 arylthio, the substituted C2-C20 heteroaryl, 

the substituted C2-C20 heteroaryloxy, or the substituted C2-C20 heteroarylthio, the number of 

carbon atoms including the carbon atoms of the substituted substituent may be 20 or less.  

[00053] The present inventors have made intensive efforts to develop new anticancer drugs 

by targeting Lysine-specific histone demethylase-1 (LSD1) as an important target for cancer 

therapy, and have developed a novel imidazopyridine derivative compound represented by 

Formula 1 that can sufficiently inhibit LSD1 that involves in the transcription of several 

genes important for cancer progression and cell proliferation from epigenetic perspectives.  

[00054] In one embodiment, in Formula 1, 

[00055] 0 may be a C3-C14 carbocyclic group or a C1-C14 heterocyclic group; 

[00056] R 1(s) may each independently be any one selected from hydrogen, a halogen, a 
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cyano group, a hydroxy group, a thiol group, a nitro group, an amino group, a C1-C3 alkyl 

group, a halo C1-C3 alkyl group, a C1-C3 alkoxy group, and a halo C1-C3 alkoxy group; 

[00057] R2 (s) may each independently be any one selected from hydrogen, a halogen, a 

cyano group, a hydroxy group, an acetyloxy group, a thiol group, a nitro group, an amino 

group, a C1-C alkyl group, a halo C1-C alkyl group, a C2-C alkenyl group, a halo C2-C6 

alkenyl group, a C2-C alkynyl group, a C1-C alkylhydroxy group, a C1-C alkoxy group, a 

halo C1-C alkoxy group, a C1-C3 alkoxyCl-C alkyl group, a C3-C9 cycloalkyl group, a halo 

C3-C9 cycloalkyl group, a C3-C9 cycloalkoxy group, a C3-C9 cycloalkenyl group, -N(Q5)(Q6), 

C(O)N(Q5)(Q6), -O-(C1-C0 alkyl)-N(Q)(Q), C3-C9 heterocycloalkyl group, a C3-C9 heterobi 

cycloalkyl group, and a C3-C9 heterocycloalkenyl group, 

[00058] In this regard, Q5 and Q6 may each independently be any one selected from 

hydrogen, a C1-C alkyl group, a C2-C alkenyl group, a C1-C alkoxy group, and a C3-C6 

cycloalkyl group, each of which may be unsubstituted or substituted with one to four 

substituents independently selected from halogen, a hydroxy group, an amino group, a Ci

C3 alkyl group, and a C1-C3 alkoxy, 

[00059] In this regard, Q5 and Q6 may form, together with a nitrogen atom to which they are 

bonded, a C3-C heterocyclic group or a C6-C14 heterobicyclic group, and the C3-C8 

heterocyclic group or the C6-C14 heterobicyclic group may be unsubstituted or substituted 

with any one substituent selected from halogen, a cyano group, a hydroxyl group, an 

acetyloxy group, a thiol group, a nitro group, an amino group, a C1-C3 alkyl group, a halo 

C1-C3 alkyl group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C1-C3 

alkoxy(C1-C6 alkyl)amino group, a C1-C3 alkoxydi(C1-C3 alkyl)amino group C3-C6 

cycloalkyl(C1-C3 alkyl)amino group, a C1-C3 alkoxy group, a halo C1-C3 alkoxy group, a Ci

C3 alkoxyCl-C alkyl group, a C3-C cycloalkyl group, and a halo C3-C6 cycloalkyl group; 

N 

[00060] may be any one selected from a piperidinyl group, a pyrrolidinyl group, a 

piperazinyl group, an azepanyl group, a diazaspiroC5-C14cyclic group, a pyridinyl group, a 

pyridazinyl group, a pyrimidinyl group, a pyrazinyl group, a pyrazolyl group, an indolyl group, 

a dihydroindolyl group, a octahydroindolyl group, a octahydroisoindolyl group, a furopyrrolyl 

group, a pyrrolopyridinyl group, an azabicyclo C8-C10 alkanyl group, and a diazabicyclo C8

C12 cyclic group; 

[00061] R(s) may each independently be any one selected from hydrogen, a halogen, a 
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cyano group, a hydroxy group, a thiol group, a nitro group, an amino group, a C1-C alkyl 

group, a halo C1-C alkyl group, a C1-C alkylhydroxy group, a C2-C alkenyl group, a halo 

C2-C alkenyl group, a C2-C alkynyl group, a halo C2-C alkynyl group, a C3-C9 cycloalkyl 

group, a halo C3-C9 cycloalkyl group, a C1-C alkoxy group, a halo C1-C alkoxy group, a 

C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C3-C cycloalkylamino group, and a 

halo C1-C3 alkylamino group; 

[00062] k may be an integer from 0 to 4, wherein, when k is 2 or more, two or more R1 (s) 

may be identical to or different from each other; 

[00063] m may be an integer from 0 to 8, wherein, when m is 2 or more, two or more R2 (s) 

may be identical to or different from each other; 

[00064] n may be an integer from 0 to 10, wherein, when n is 2 or more, two or more R(s) 

may be identical to or different from each other; and 

[00065] the heterocyclic group, the heterocycloalkyl group, the heterocycloalkenyl group, 

and the heterobicyclic group each refer to a substituted group in which a ring-forming 

carbon is substituted with at least one atom selected from 0, N, P, and S.  

[00066] In one embodiment, 0 in Formula 1 may be a C3-C14 carbocyclic group or a Ci

C14 heterocyclic group, and, for example, a C3-Cl2carbocyclic group, a C1-C12 heterocyclic 

group, a C7-C14 bicarbocyclic group, or a bicyclic C5-C14 heterocyclic group. In one 

embodiment, may be any one selected from a phenyl group, a pyridinyl group, a pyridazinyl 

group, a pyrimidinyl group, a pyrazinyl group, a pyrrolyl group, a pyrazolyl group, an indolyl 

group, a pyrazolopyridinyl group, a pyrrolopyridinyl group (for example, a pyrrolo[2,3

b]pyridinyl group), a benzimidazolyl group (for example, benzo[d]thiazolyl group), a 

benzopyrazolyl group, a benzothiophenyl group, a quinolinyl group, a benzothiazolyl group, 

an indazolyl group, a furopyrrolyl group (for example, furo[3,4-c]pyrrolyl group), a 

tetrahydro-furo[3,4-c]pyrrolyl group, a benzofuranyl group, a benzodioxinyl group, a 

benzopyranyl group, an indanyl group, an indenyl group, a dihydroindenyl group, a naphthyl 

group, a cyclopentyl group, a cyclohexyl group, and a cycloheptyl group.  

[00067] In one embodiment, R 1 in Formula 1 may be any one selected from hydrogen, a 

halogen, a cyano group, a hydroxy group, a thiol group, a nitro group, an amino group, a 

substituted or unsubstituted C1-C3 alkyl group, and a substituted or unsubstituted C1-C3 

alkoxy group, and, in this regard, the substituent may be any one selected from halogen, a 

12 

17918708_1 (GHMattes) P116867.AU



cyano group, a hydroxy group, a thiol group, a nitro group, and an amino group. In one 

embodiment, R1 may be any one selected from hydrogen, a halogen, a cyano group, a 

hydroxy group, a thiol group, a nitro group, an amino group, a C1-C3 alkyl group, a halo Ci

C3 alkyl group, a C1-C3 alkoxy group, and a halo C1-C3 alkoxy group. In one embodiment, 

R 1 may be any one selected from hydrogen, a halogen, a cyano group, a hydroxy group, an 

amino group, a C1-C3 alkyl group, and a C1-C3 alkoxy group.  

[00068] In one embodiment, R2 in Formula 1 may be any one selected from hydrogen, a 

halogen, a cyano group, a hydroxy group, an acetyloxy group, a thiol group, a nitro group, 

an amino group, a substituted or unsubstituted C1-C6 alkyl group, a substituted or 

unsubstituted C2-C6 alkenyl group, a substituted or unsubstituted C2-C6 alkynyl group, a 

substituted or unsubstituted C1-C6 alkoxy group, a substituted or unsubstituted C3-C 

cycloalkyl group, a substituted or unsubstituted C3-C9 cycloalkoxy group, a substituted or 

unsubstituted C3-C9 cycloalkenyl group, -N(Q5)(Q6), -C(O)N(Q5)(Q6), -O-(C1-C6 alkyl)

N(Q)(Q), a substituted or unsubstituted C3-C9 heterocycloalkyl group, a substituted or 

unsubstituted bicyclicC3-Ce heterocycloalkyl group, and a substituted or unsubstituted C3-C9 

heterocycloalkenyl group. In this regard, the substituent may be any one selected from 

halogen, a cyano group, a hydroxy group, a thiol group, a nitro group, an amino group, a 

C1-C3 alkyl group, and a C1-C3 alkoxy group.  

[00069] In one embodiment, R2 may include any one selected from hydrogen, a halogen, a 

cyano group, a hydroxy group, an acetyloxy group, a thiol group, a nitro group, an amino 

group, a C1-C6 alkyl group, a halo C1-C6 alkyl group, a C2-C6 alkenyl group, a halo C2-C6 

alkenyl group, a C2-C6 alkynyl group, a C1-C6 alkylhydroxy group, a C1-C6 alkoxy group, a 

halo C1-C6 alkoxy group, a C1-C3 alkoxyCl-C6 alkyl group, a C3-C9 cycloalkyl group, a halo 

C3-C9 cycloalkyl group, a C3-C9 cycloalkoxy group, a C3-C9 cycloalkenyl group, -N(Q)(Q6), 

C(O)N(Q)(Q), -O-(C1-C6 alkyl)-N(Q)(Q), a C3-C9 heterocycloalkyl group, a bicyclic C3-C 

heterocycloalkyl group, and a C3-C9 heterocycloalkenyl group.  

[00070] Q5 and Q6 may each independently be any one selected from hydrogen, a C1-C6 

alkyl group, a C2-C6 alkenyl group, a C1-C6 alkoxy group, and a C3-C cycloalkyl group, 

each of which may be unsubstituted or substituted with one to four substituents 

independently selected from halogen, a hydroxy group, an amino group, a C-C3 alkyl group, 

and a C-C3 alkoxy.  

[00071] In this regard, Q5 and Q6 may form, together with a nitrogen atom to which they are 
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bonded, a C3-C heterocyclic group or bicyclic C6-C14 heterocyclic group, and the C3-C8 

heterocyclic group or the bicyclic C6-C14 heterocyclic group may be unsubstituted or 

substituted with any one substituent selected from halogen, a cyano group, a hydroxyl 

group, an acetyloxy group, a thiol group, a nitro group, an amino group, a C1-C3 alkyl group, 

a halo C1-C3 alkyl group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C1-C3 

alkoxy(C1-C6 alkyl)amino group, a C1-C3 alkoxydi(C1-C3 alkyl)amino group, a C3-C6 

cycloalkyl(C1-C3 alkyl)amino group, a C1-C3 alkoxy group, a halo C1-C3 alkoxy group, a Ci

C3 alkoxy C1-C alkyl group, a C3-C cycloalkyl group, and a halo C3-C cycloalkyl group.  

[00072] In one embodiment, R2 may be any one selected from hydrogen, a halogen, a 

cyano group, a hydroxy group, an acetyloxy group, a thiol group, a nitro group, an amino 

group, a C1-C alkyl group, a C2-C alkenyl group, a C2-C6 alkynyl group, a C1-C3 

alkylamino group, a C1-C3 dialkylamino group, a C1-C3 alkoxy(C1-C alkyl)amino group, a 

C1-C3 alkoxydi(C1-C3 alkyl)amino group, a C1-C3 cycloalkyl(C1-C3 alkyl)amino group, a Ci

C alkoxy group, a C3-C9 cycloalkyl group, a C3-C9 cycloalkoxy group, a C3-C9 cycloalkenyl 

group, -C(O)-morpholinyl group, -O-(C1-C3 alkyl)-morpholinyl group, a piperidinyl group, a 

pyrrolidinyl group, a piperazinyl group, an azetidinyl group, a morpholinyl group, 

SNCOO I NC e, and N O 

[00073] In this regard, a piperidinyl group, a pyrrolidinyl group, a piperazinyl group, an 

azetidinyl group, a morpholinyl group, , or 

may be unsubstituted or substituted with any one substituent selected 

from: 

[00074] halogen, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 alkylamino group, a 

C1-C3 dialkylamino group, a C1-C3 alkoxy group, a halo C1-C3 alkoxy group, and a C1-C3 

alkoxyCl-C3 alkyl group.  

[00075] In one embodiment, may be any one selected from a piperidinyl group, a 

pyrrolidinyl group, a piperazinyl group, an azepanyl group, a diazaspiroC5-Cl4cyclic group, 

a pyridinyl group, a pyridazinyl group, a pyrimidinyl group, a pyrazinyl group, a pyrazolyl 
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group, an indolyl group, a dihydroindolyl group, an octahydroindolyl group, an 

octahydroisoindolyl group, a furoyl group (for example, a furo[3,4-c]pyrrolyl group, a 

tetrahydro-1H-furo[3,4-c]pyrrolyl group), a pyrrolopyridinyl group (for example, a pyrrolo[2,3

c]pyridinyl group, an octahydro-6H-pyrrolo[2,3-c]pyridinyl group), an azabicyclo C8-C10 

alkanyl group, and a diazabicycloC8-Cl2cyclic group.  

[00076] In one embodiment, R 6 in Formula 1 may be any one selected from hydrogen, a 

halogen, a cyano group, a hydroxy group, a thiol group, a nitro group, an amino group, a 

C1-C alkyl group, a halo C1-C alkyl group, a C1-C alkylhydroxy group, a C2-C alkenyl 

group, a halo C2-C alkenyl group, a C2-C alkynyl group, a halo C2-C alkynyl group, a C3

C cycloalkyl group, a halo C3-C9 cycloalkyl group, a C1-C alkoxy group, a halo C1-C6 

alkoxy group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C3-C6 

cycloalkylamino group, and a halo C1-C3 alkylamino group.  

[00077] In one embodiment, in Formula 1, k may be an integer from 0 to 4, wherein, when k 

is 2 or more, two or more R1 (s) may be identical to or different from each other; m may be 

an integer from 0 to 8, wherein, when may be is 2 or more, two or more R2 (s) may be 

identical to or different from each other; and n may be an integer from 0 to 10, wherein, 

when n is 2 or more, two or more R6(s) may be identical to or different from each other.  

[00078] In one embodiment, the heterocyclic group, the heterocycloalkyl group, the 

heterocycloalkenyl group, and the heterobicyclic group in Formula 1 each refer to a group in 

which a ring-forming carbon is substituted with at least one atom selected from 0, N, P, or 

S.  

[00079] 

[00080] In one embodiment, in Formula 1, 

[00081] @ may be any one selected from a phenyl group, a pyridinyl group, a pyridazinyl 

group, a pyrimidinyl group, a pyrazinyl group, a pyrrolyl group, a pyrazolyl group, an indolyl 

group, a pyrazolopyridinyl group, a pyrrolo[2,3-b]pyridinyl group, a benzothiazolyl group, an 

indazolyl group, a furo[3,4-c]-pyrrolyl group, an indanyl group, an indenyl group, and a 

cyclohexyl group; 

[00082] R 1(s) may each independently be any one selected from hydrogen, a halogen, a 

hydroxy group, a thiol group, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 alkoxy 

group, and a halo C1-C3 alkoxy group; 
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[00083] R2 (s) may each independently be any one selected from hydrogen, a halogen, a 

cyano group, a hydroxy group, an acetyloxy group, a thiol group, a nitro group, an amino 

group, a C1-C alkyl group, a halo C1-C alkyl group, a C2-C alkenyl group, a halo C2-C6 

alkenyl group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C1-C alkylhydroxy 

group, a C1-C6 alkoxy group, a halo C1-C alkoxy group, a C1-C3 alkoxyCl-Ce alkyl group, a 

C3-C9 cycloalkyl group, a halo C3-C9 cycloalkyl group, a C3-C cycloalkoxy group, a C3-C6 

cycloalkylamino group, a C3-C cycloalkyl(C1-C3 alkyl)amino group, -C(O)-morpholinyl 

group, and -O-(C1-C3 alkyl)-morpholinyl group, or 

[00084] any one hetrocyclic compound selected from a piperidinyl group, a pyrrolidinyl 

group, a piperazinyl group, an azetidinyl group, a morpholinyl group, 

,and N 

[00085] the heterocyclic compound may be unsubstituted or substituted with any one 

substituent selected from halogen, a cyano group, a hydroxyl group, an acetyloxy group, an 

amino group, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 alkylamino group, a Ci

C3 dialkylamino group, a C1-C3 alkoxy group, a halo C1-C3 alkoxy group, and a C1-C3 

alkoxyCl-C3 alkyl group; 

[00086] may be any one selected from a piperidinyl group, a pyrrolidinyl group, 

piperazinyl group, an azepanyl group, a diazaspiroheptanyl group, a diazaspirononanyl 

group, a diazaspirodecanyl group, a diazaspiroundecanyl group, a diazabicyclononanyl 

group, a pyridinyl group, a pyridazinyl group, a pyrimidinyl group, a pyrazinyl group, a 

pyrazolyl group, a tetrahydro-1H-furo[3,4-c]pyrrolyl group, an octahydro-6H-pyrrolo[2,3

c]pyridinyl group, and an azabicycloC8-Cloalkanyl group; 

[00087] R(s) may each independently be any one selected from hydrogen, a halogen, a 

cyano group, a hydroxy group, a nitro group, a C1-C alkyl group, a halo C1-C alkyl group, 

a C1-C alkylhydroxy group, a C1-C alkoxy group, a halo C1-C alkoxy group, an amino 

group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C3-C cycloalkylamino 

group, and a halo C1-C3 alkylamino group; 

[00088] k may be an integer from 0 to 4, wherein, when k is 2 or more, two or more R(s) 
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may be identical to or different from each other; 

[00089] m may be an integer from 0 to 4, wherein, when m is 2 or more, two or more R2(s) 

may be identical to or different from each other, 

[00090] n may be an integer from 0 to 6, wherein, when n is 2 or more, two or more R6 may 

be identical to or different from each other.  

[00091] 

[00092] In one embodiment, in Formula 1, 

[00093] ) may be any one selected from a phenyl group, a pyridinyl group, a pyridazinyl 

group, a pyrimidinyl group, a pyrazinyl group, a pyrrolyl group, a pyrazolyl group, an indolyl 

group, a pyrrolo[2,3-c]pyridinyl group, an indazolyl group, an indanyl group, a 

benzothiazolyl group, a tetrahydrofuro[3,4-c]pyrrolyl group, and a cyclohexyl group; 

[00094] R(s) may each independently be any one selected from hydrogen, a halogen, a 

hydroxy group, a thiol group, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 alkoxy 

group, and a halo C1-C3 alkoxy group; 

[00095] R2 (s) may each independently be any one selected from hydrogen, a halogen, a 

cyano group, a hydroxy group, an acetyloxy group, a thiol group, a nitro group, an amino 

group, a C1-C alkyl group, a C2-C alkenyl group, a halo C1-C alkyl group, a C1-C3 

alkoxyC-C6 alkyl group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C1-C3 

alkoxy(C1-Ce alkyl)amino group, a C1-C3 alkoxydi(C1-C3 alkyl)amino group, a C3-C6 

cycloalkyl(C1-C3 alkyl)amino group, a C1-C0 alkoxy group, a halo C1-C alkoxy group, a C3

C9 cycloalkyl group, a C3-C9 cycloalkoxy group, a halo C3-C9 cycloalkyl group, a halo C3-C9 

cycloalkoxy group, a piperidinyl group, a pyrrolidinyl group, a piperazinyl group, an 

azetidinyl group, a morpholinyl group, -C(O)-morpholinyl group, -O-(C1-C3 alkyl)-morpholinyl 

group, and ; 

[00096] in this regard, the piperidinyl group, the pyrrolidinyl group, the piperazinyl group, the 

azetidinyl group, the morpholinyl group, the -C(O)-morpholinyl group, the -O-(C1-C3 alkyl)

morpholinyl group, or may be unsubstituted or substituted with any one 

substituent selected from 
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[00097] halogen, a hydroxy group, an acetyloxy group, a C1-C3 alkyl group, a halo C1-C3 

alkyl group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C3-C cycloalkyl(C1-C3 

alkyl)amino group, a C1-C3 alkoxy group, a halo C1-C3 alkoxy group, a C1-C3 alkoxyCl-C6 

alkyl group, a C3-C cycloalkyl group, and a halo C3-C cycloalkyl group; 

N 

[00098] ASmay form a piperidinyl group, a pyrrolidinyl group, piperazinyl group, azepanyl 

group, a diazaspiro[3,3]heptanyl group, a diazaspiro[3.5]nonanyl group, a 

diazaspiro[4.4]nonanyl group, a diazaspiro[4.5]decanyl group, a diazaspiro[5.5]undecanyl 

group, a diazabicyclononanyl group, a tetrahydro-1H-furo[3,4-c]pyrrolyl group, an 

octahydro-6H-pyrrolo[2,3-c]pyridinyl group, a pyridinyl group, a pyridazinyl group, a 

pyrimidinyl group, a pyrazinyl group, a pyrazolyl group, an azabicyclo[3.2.1]octanyl group, 

and a diazabicyclo[3.3.1]nonanyl group; 

[00099] R 6(s) may each independently be any one selected from hydrogen, a halogen, a 

cyano group, a hydroxy group, a nitro group, an amino group, a C1-C alkyl group, a halo 

C1-C alkyl group, a C1-C alkylhydroxy group, a C1-C alkoxy group, a halo C1-C alkoxy 

group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C3-C cycloalkylamino 

group, and a halo C1-C3 alkylamino group; 

[000100] k may be an integer from 0 to 4, wherein, when k is 2 or more, two or more R 1(s) 

may be identical to or different from each other; 

[000101] m may be an integer from 0 to 4, wherein, when m is 2 or more, two or more R2 (s) 

may be identical to or different from each other; 

[000102] n may be an integer from 0 to 6, wherein, when n is 2 or more, two or more R6 

may be identical to or different from each other.  

[000103] 

[000104] In one embodiment, R2 (s) in Formula 1 may each independently be any one 

selected from hydrogen, a halogen, a furopyrrolyl group, a methoxy N-pyrrolidinyl group, an 

N-piperidinyl group, and a cyclopropyl group.  

[000105] The furopyrrolyl group used herein refers to any organic hetero bicyclic compound 

in which furan or hydrofuran is ortho-fused with pyrrole or hydropyrrole.  

[000106] In one embodiment, R2 in Formula 1 may be a hetero bicyclic group in which furan 

or hydrofuran is ortho-fused with pyrrole or hydropyrrole. In one embodiment, R2 in Formula 

1 may be any one selected from a dihydrofuropyrrolyl group, a tetrahydrofuropyrrolyl group, 
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and a hexahydrofuropyrrolyl group. For example, R2 may be any one selected from 

0 

-NC 3 O NN '-NNO 

and . In one embodiment, R2 in Formula 1 may be N

hexahydrofuropyrrolyl. For example, R2 may be a hexahydro-1H-furo[3,4-c]pyrrolyl group, a 

hexahydro-2H-furo[2,3-c]pyrrolyl group, a hexahydro-1H-furo[3,4-b]pyrrolyl group, or a 

hexahydro-2H-furo[3,2-b]pyrrolyl group.  

[000107] 

[000108] In one embodiment, in Formula 1, 

[000109] may be a piperidinyl group or an azepanyl group; 

[000110] R(s) may each independently be hydrogen or an amino group; 

[000111] @ maybe a phenyl group; 

[000112] R'(s) may each independently be hydrogen or halogen; and 

[000113] R2 (s) may each independently be any one selected from hydrogen, a halogen, an 

N-hexahydrofuropyrrolyl group, a methoxy N-pyrrolidinyl group, an N-piperidinyl group, and 

a cyclopropyl group.  

[000114] 

[000115] In one embodiment, the compound may be selected from a compoud represented 

by Formula 2, and a tautomer, stereoisomer, solvate, and pharmaceutically acceptable salt 

thereof.  

[000116] Formula 2 
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(Rb 

N 

N 

[000117] N (RC)t 

[000118] wherein, in Formula 2, 

[000119] may be any one selected from a piperidinyl group, a pyrrolidinyl group, an 

azepanyl group, a furo[3,4-c]-pyrrolyl group, a pyrrolo[2,3-c]pyridinyl group, and an 

azabicyclo C8-C10 alkanyl group; 

[000120] Ra(s) may each independently be hydrogen, fluorine, chlorine, bromine, iodine, a 

C1-C3 alkyl group, or a C1-C3 alkoxy group; 

[000121] Rb(s) may each independently be any one selected from hydrogen, a halogen, a 

cyano group, a hydroxy group, an acetyloxy group, a thiol group, a C1-C alkyl group, a halo 

C1-C6 alkyl group, a C2-C6 alkenyl group, a C1-C6 alkylhydroxy group, a C2-C6 

alkenylhydroxy group, a C1-C alkoxy group, a halo C1-C alkoxy group, a C3-C cycloalkyl 

group, a C3-C6 cycloalkoxy group, a piperidinyl group, a pyrrolidinyl group, a piperazinyl 

group, an azetidinyl group, a morpholinyl group, a -C(O)-morpholinyl group, a -O-(C1-C3 

alkyl)-morpholinyl group, , -N(Q13)(Q14), -C(O)N(Q13)(Q14), and -O-(C1-C6 

alkyl)-N(Q13)(Q14), 

[000122] In this regard, Q13 and Q14 may each independently be any one selected from 

hydrogen, a C1-C alkyl group, a C2-C alkenyl group, a halo C1-C alkyl group, a C1-C6 

alkylhydroxy group, a C1-C alkylamino group, a C2-C alkenylamino group, a C1-C alkoxy 

group, a halo C1-C alkoxy group, a C3-C cycloalkyl group, and a C3-C heterocycloalkyl 

group, each of which may be unsubstituted or substituted with any one substituent selected 

from a hydroxy group, an amino group, a C1-C3 alkyl group, and a C1-C3 alkoxy group; 

[000123] In this regard, when Rb is a piperidinyl group, a pyrrolidinyl group, a piperazinyl 

group, an azetidinyl group, a morpholinyl group, a -C(O)-morpholinyl group, a -O-(C1-C3 
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alkyl)-morpholinyl group, or , 

[000124] the piperidinyl group, the pyrrolidinyl group, the piperazinyl group, the azetidinyl 

group, the morpholinyl group, the -C(O)-morpholinyl group, the -O-(C1-C3 alkyl)-morpholinyl 

group, or may be unsubstituted or substituted with any one substituent 

selected from halogen, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 alkylamino 

group, a C1-C3 dialkylamino group, a C1-C3 alkoxy group, a halo C1-C3 alkoxy group, and a 

C1-C3 alkoxy C1-C3 alkyl group; 

[000125] In this regard, when Rb is a C1-C alkyl group, a C2-C alkenyl group, or 

N(Q13)(Q14), two or more Rb(s) may be fused with a phenyl group to which they are linked to 

form 

NH NH 

Rd)~ d)U N(d)U 
[000126] (Rd), d.R( 

or S ""4 )U; 

[000127] Rc(s) may each independently be any one selected from hydrogen, an amino 

group, a C1-C3 alkyl group, a halo C-C6 alkyl group, a C1-C3 alkylamino group, a C1-C3 

dialkylamino group, a C1-C3 alkylhydroxy group, a C3-C9 cycloalkylamino group, and a C3

C cycloalkyl(C1-C3 alkyl)amino group; 

[000128] Rd(s) may each independently be hydrogen, a C1-C3 alkyl group, or a halo C1-C6 

alkyl group; 

[000129] s may be an integer from 0 to 2; 

[000130] t may be an integer from 1 to 2, and 
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[000131] u maybe an integer from 0 to 6.  

[000132] In one embodiment of the present disclosure, the examples of the compound 

represented by Formula 1 are as follows, and the scope of the present disclosure includes 

an isomer, including a tautomer and a stereoisomer, thereof, a solvate thereof, and a 

pharmaceutically acceptable salt thereof.  

[000133] 1) 4-(7-(3-aminopiperidine-1-y)-3-(p-tolyl)-3H-imidazo[4,5-b]pyridine-2

yl)benzonitrile 

[000134] 2) 4-(7-(3-aminopyrrolidine-1-yl)-3-(4-cyclopropylphenyl)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

[000135] 3) 4-(7-(4-aminopiperidine-1-yl)-3-(4-cyclopropylphenyl)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

[000136]4) 4-(3-(4-cyclopropylphenyl)-7-(3-(methylamino)piperidine-1-y)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

[000137] 5) 4-(7-(3-aminopiperidine-1-yl)-3-(4-cyclopropylphenyl)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

[000138] 6) 4-(7-(3-aminopiperidine-1-yl)-3-(4-fluoro-phenyl)-3H-imidazo[4,5-b]pyridine-2

yl)-2-fluorobenzonitrile 

[000139] 7) 4-(7-(3-aminopiperidine-1-yl)-3-(2-fluoro-4-methylphenyl)-3H-imidazo[4,5

b]pyridine-2-yl)-2-fluorobenzonitrile 

[000140] 8) 4-(7-(3-aminoazepane-1-y)-3-(4-cyclopropylphenyl)-3H-imidazo[4,5-b]pyridine

2-yl)-2-fluorobenzonitrile 

[000141] 9) 4-(7-(3-aminopiperidine-1-yl)-3-(4-(piperidine-1-yl)phenyl)-3H-imidazo[4,5

b]pyridine-2-yl)-2-fluorobenzonitrile 

[000142]10) 4-(7-(3-aminopiperidine-1-yl)-3-(2-fluoro-4-(piperidine-1-yl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000143]11) 4-(7-(3-aminopiperidine-1-y)-3-(4-cyclopropyl-2-fluorophenyl)-3H-imidazo[4,5

b]pyridine-2-yl)-2-fluorobenzonitrile 

[000144]12) 2-fluoro-4-(7-(3-(methylamino)piperidine-1-y)-3-(4-(pyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000145]13) 4-(7-(3-aminopiperidine-1-y)-3-(4-(pyrrolidine-1-yl)phenyl)-3H-imidazo[4,5

b]pyridine-2-yl)-2-fluorobenzonitrile 
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[000146]14) 4-(7-(3-aminopiperidine-1-yI)-3-(4-(dimethylamino)phenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

[000147]15) 4-(7-(3-amino-8-azabicyclo[3.2.1]octane-8-y)-3-(p-tolyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

[000148]16) 4-(7-(3-aminopiperidine-1-y)-3-(o-tolyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000149]17) 4-(7-(3-aminopiperidine-1-y)-3-(m-tolyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000150]18) 4-(7-(3-aminopiperidine-1-yI)-3-(4-cyclopropyl-2,6-difluorophenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fiuorobenzonitrile 

[000151] 19) 4-(7-(3-aminopiperidine-1-y)-3-(2,6-difluoro-4-(pyrrolidine-1-yl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000152]20) 4-(7-(3-aminopiperidine-1-yI)-3-(3-fluoro-4-methoxyphenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

[000153]21) 4-(7-(3-aminopiperidine-1-yI)-3-(4-(diethylamino)phenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

[000154]22) 4-(7-(3-aminopiperidine-1-yI)-3-(4-(cyclopropyl(methyl)amino)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000155] 23) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000156] 24) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000157] 25) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000158] 26) 4-(7-(3-aminopiperidine-1-y)-3-(4-(3,3-difluoropyrrolidine-1-yl)-2-fluorophenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000159]27) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(pyrrolidine-1-yl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000160]28) 4-(7-(3-aminopiperidine-1-y)-3-(p-tolyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000161]29) 4-(7-(3-aminopiperidine-1-yI)-3-phenyl-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 
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[000162]30) 4-(7-(3-aminopiperidine-1-yI)-3-(4-cyclopentyloxy)-2-fluorophenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fiuorobenzonitrile 

[000163] 31) 4-(7-(3-aminopiperidine-1-yI)-3-(2-fluoro-4-(3-methoxyazetidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000164]32) 1-(4-(7-(3-aminopiperidine-1-yI)-2-(4-cyano-3-fluorophenyl)-3H-imidazo[4,5

b]pyridine-3-yI)-3-fluorophenyl)pyrrolidine-3-yI acetate 

[000165] 33) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-morpholinophenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

[000166] 34) 4-(7-(3-aminopiperidine-1-yI)-3-(2-fluoro-4-methylpiperazine-1-y)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000167] 35) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-hydroxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000168]36) 4-(7-(3-aminopiperidine-1-y)-3-(4-(3-chloropyrrolidine-1-y)-2-fluorophenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000169]37) 4-(7-(3-aminopiperidine-1-yI)-3-(4-(morpholino-4-carbonyl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fiuorobenzonitrile 

[000170]38) 4-(7-(3-aminopiperidine-1-yI)-3-(4-(morpholino-4-carbonyl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fiuorobenzonitrile 

[000171]39) 4-(7-(3-aminopiperidine-1-y)-3-(4-3-ethoxypyrrolidine-1-y)-2-fluorophenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000172]40) 4-(7-(3-aminopiperidine-1-yI)-3-(4-hydroxyphenyl)-3H-imidazo[4,5-b]pyridine

2-yi)-2-fluorobenzonitrile 

[000173]41) 4-(7-(3-aminopiperidine-1-yI)-3-(4-cyanophenyl)-3H-imidazo[4,5-b]pyridine-2

yi)-2-fluorobenzonitrile 

[000174]42) 4-(7-(3-aminopiperidine-1-yI)-3-(2,3-dihydro-1H-indene-5-y)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

[000175]43) 4-(7-(3-aminopiperidine-1-y)-3-(4-isopropylphenyl)-3H-imidazo[4,5-b]pyridine

2-yi)-2-fluorobenzonitrile 

[000176]44) 4-(7-(3-aminopiperidine-1-yl)-3-(1-methyl-1H-indole-5-yl)-3H-imidazo(4,5

b)pyridine-2-yI)-2fluorobenzonitrile 

[000177]45) 4-(7-(3-aminopiperidine-1-yl)-3-(5-methylpyridine-2-yl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 
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[000178]46) 4-(7-(3-aminopiperidine-1-yI)-3-(4-cyclohexylphenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

[000179]47) 4-(7-(3-aminopiperidine-1-yI)-3-(3-vinylphenyl)-3H-imidazo[4,5-b]pyridine-2

yi)-2-fluorobenzonitrile 

[000180]48) 4-(7-(3-aminopiperidine-1-yI)-3-(4-((3-methoxypropyl)(methyl)amino)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000181]49) 4-(7-(3-aminopiperidine-1-yI)-3-(2-fluoro-4-(tetrahydro-1H-furo[3,4-c]pyrrole

5(3H)-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000182] 50) 4-(7-(3-aminopiperidine-1-y)-3-cyclohexyl-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000183] 51) 4-(7-(3-aminopiperidine-1-yI)-3-(4-hexylphenyl)-3H-imidazo[4,5-b]pyridine-2

yi)-2-fluorobenzonitrile 

[000184] 52) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-3-fluorobenzonitrile 

[000185] 53) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-3-methoxybenzonitrile 

[000186]54) 4-(7-(3-aminopiperidine-1-yi)-3-(l-methyl-1H-pyrrolo[2,3-b]pyridine-5-y)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000187]55) 4-(7-(3-aminopiperidine-1-yi)-3-(l-methyl-1H-indazole-5-y)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

[000188] 56) 4-(7-(3-aminopiperidine-1-yI)-3-(2-fluoro-4-3-methoxypiperidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000189]57) 4-(7-(3-aminopiperidine-1-y)-3-(4-(3-(dimethylamino)pyrrolidine-1-y)-2

fluorophenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000190]58) 4-(7-(3-aminopiperidine-1-yI)-3-(benzo[d]thiazole-5-y)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

[000191]59) 4-(7-3-aminopiperidine-1-yI)-3-(2-fluoro-4-(3-(methoxymethyl)pyrrolidine-1

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000192]60) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(2,8

diazaspiro[4.5]decane-8-y)-3H-imidazo[4,5-b]pyridine-2-yI)benzonitrile 

[000193] 61) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(octahydro-6H

pyrrolo[2,3-c]pyridine-6-yI)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 
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[000194] 62) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000195]63) 4-(7-(3-amino-8-azabicyclo[3.2.1]octane-8-yl)-3-(2-fluoro-4-(3

methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000196] 64) 4-(7-(3-aminopyrrolidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000197]65) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(2,7

diazaspiro[4.4]nonane-2-yl)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000198]66) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(2,7

diazaspiro[3.5]nonane-7-yl)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000199] 67) 4-(7-(3-aminoazepane-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000200] 68) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(tetrahydro-1H

furo[3,4-c]pyrrole-5(3H)-yI)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000201]69) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(2,6

diazaspiro[3.3]heptane-2-y)-3H-imidazo[4,5-b]pyridine-2-yl) benzonitrile 

[000202]70) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(3,9

diazaspiro[5.5]undecan-3-y)-3H-imidazo[4,5-b]pyridine-2-yl) benzonitrile 

[000203] 71) 4-(7-(3,7-diazabicyclo[3.3.1]nonane-3-y)-3-(2-fluoro-4-(3-methoxypyrrolidine

1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000204]72) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(4

methylpiperazine-1-yI)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000205]73) 4-(7-(3-aminoazepane-1-y)-3-(2-fluoro-4-(tetrahydro-1H-floro[3,4-c]pyrrole

5(3H)-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000206]74) 4-(7-(aminoazepane-1-y)-3-(2-fluoro-4-(3-methoxymethyl)pyrrolidine-1

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000207]75) 4-(7-(3-(aminomethyl)piperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000208] 76) 1-(2-(4-cyano-3-fluorophenyl)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-7-yl)piperidine-2-carbonitrile.  

[000209] 
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[000210] Another aspect of the present disclosure provides a pharmaceutical composition 

for the prevention or treatment of diseases resulting from abnormal activation of LSD1, the 

pharmaceutical composition including: as an active ingredient, a compound of Formula 1 or 

2, or a tautomer, stereoisomer, such as a geometric isomer and an optical isomer, or 

solvate, or pharmaceutically acceptable salt thereof; and a pharmaceutically acceptable 

carrier.  

[000211] The term "derivative" includes compounds or molecules made from the parent 

compound by at least one chemical reaction, such as oxidation, hydrogenation, alkylation, 

esterification, halogenation, and the like. The term "isomer" refers to compounds that have 

the same molecular formula but differ in the arrangement and coordination of atoms, and 

includes a structural isomer and a stereoisomer.  

[000212] The term "structural isomer" as used herein refers to a compound having the 

same molecular formula and having a different sequence of atoms. The term 'tautomer" is 

one of the structural isomers, and is also known as "tauto-isomers"or "tautomers", in which 

protons transfer from one atom of a compound to another atom thereof, reciprocating 

between both isomers and changing their structure.  

[000213] The term "stereoisomer" used herein refers to any of the various stereoisomer 

configurations that may exist for a given compound of the present disclosure, and includes 

geometric and optical isomers.  

[000214] The term "diastereomer" as used herein refers to a stereoisomer having two or 

more asymmetric atoms which are not mirror images with respect to each other, however.  

[000215] The term "geoisomers" as used herein refers to isomers that differ in the spatial 

position of the atoms or functional groups connected to the carbon atoms of the double 

bond in a planar structure having a double bond between the carbon atoms. The term 

"optical isomer" refers to any of the various stereoisomer configurations that may exist for a 

compound of the present disclosure and includes geometric isomers. The compounds of 

Formulae 1 and 2 according to the present disclosure may have an asymmetric carbon 

center (absent carbon) and therefore exist as enantiomers (R or S isomers), racemates, 

diastereomers, or any mixture thereof. All of these isomers and mixtures fall within the 

scope of the present disclosure.  
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[000216] The term "enantiomer" or enantiomer refers to a pair of stereoisomers that are 

mirror images that do not overlap one another. A 1: 1 mixture of a pair of enantiomers is 

referred to as a "racemic" mixture.  

[000217] The term "solvate" as used herein refers to the compound according to present 

disclosure and one or more pharmaceutically acceptable solvent molecules, and examples 

thereof include molecular complexes including ethanol or water.  

[000218] The term "pharmaceutically acceptable salts" used herein refers to salts that 

retain the biological effectiveness and properties of the compounds according to present 

disclosure and are not undesirable salts in the biological or otherwise aspects. For example, 

such salts include, but are not limited to, nontoxic inorganic and organic base or acid 

addition salts.  

[000219] The compounds disclosed herein may exist in the form of structural isomers 

including tautomers, or stereoisomers including geometric or optical isomers, or solvates, or 

pharmaceutically acceptable salts thereof. All such mixtures are intended to be within the 

scope of the disclosed invention.  

[000220] In an example embodiment, for preventing or treating a disease caused by 

abnormal activation of LSD1, the pharmaceutical composition may be used in combination 

with a pharmaceutically acceptable additional drug. In an example embodiment, the 

pharmaceutical composition may be formulated in a pharmaceutically acceptable form, for 

example, a tablet, a pill, powder, a capsule, syrup, emulsion, and microemulsion.  

[000221] In the present specification, LSD1, which may be involved in histone modification 

that is important, is an enzyme that plays a key role from a viewpoint of epigenetics 

regarding transcription regulation mechanism. LSD1 includes an N-terminal SWIRM domain 

(Swi3p, Rsc8p, and Moira), two types of transcription variants of LSD1 may be present 

result from selective splicing, and LSD1 have the structural similarity and amino acids 

uniformity/homogeneity with polyamine oxidases and monoamine oxidase (MAO). Also, 

LSD1 demethylates H3K4, suppress transcription, and demethylates H3K9 for activation of 

gene expression of a nuclear hormone receptor complex (for example, androgen receptor) 

at the same time. This suggests that LSD1 may regulate alternative gene expression in a 

situation-dependent manner, as the substrate specificity of LSD1 is determined by related 

factors.  
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[000222] Also, as cancer cells rapidly divide and grow, blood vessels constrict inside a solid 

tumor, thus causing a low oxygen environment. Expression of hypoxia induced factor-1 

(HIF-1) protein, which is known as promoting cancer occurrence metastasis in such a low 

oxygen environment, may be regulated depending on methylation by LSD1. LSD1 may also 

be involved in activation of some proteins such as E2F, STAT3, Tat, and myosin 

phosphatase target subset 1 (MYPT1), which are not histones, such as p53 and DNMT1, 

which play an important role in cancer. This suggests a tumorigenesis mechanism due to 

LSD1 problem in regulating chromatin remodeling. In addition, LSD1 may increase activity 

of another epigenetic regulator, for example, DNA methyltransferase 1 (DNMT1) and 

histone deacetylase (HDAC) complexes. LSD1 may also contribute to various biological 

processes, including cell proliferation, epithelial mesenchymal transition (EMT), and stem 

cell biology (embryonic stem and cancer stem cell) or self-renewal and somatic cell 

transformation.  

[000223] Also, since LSD1 contributes to tumorigenesis by altering epigenetic markers on 

histone and non-histone proteins, abnormal activation of LSD1 may cause various cancers.  

[000224] According to the result of Experimental Example 1 described herein, the 

compounds represented by Formula 1 or 2 were found to have significant enzyme activity 

suppressing effects on LSD1.  

[000225] Also, as described above, since LSD1 contributes to tumorigenesis by altering 

epigenetic markers on histone and non-histone proteins, LSD1 suppressing activity may 

normalize gene expression, thereby inducing differentiation program to become a mature 

cell type, reducing cell proliferation, and promoting apoptosis of cancer cells. Thus, the 

compounds represented by Formula 1 or 2 may be used in preventing or treating various 

diseases caused by abnormal activation of LSD1.  

[000226] In an example embodiment, the pharmaceutical composition may include a 

pharmaceutically acceptable excipient, carrier, or additive. The pharmaceutical composition 

of the present disclosure may be formulated according to a conventional method and may 

be formulated into various oral dosage forms such as a tablet, a pill, powder, a capsule, 

syrup, emulsion, and microemulsion; or parenteral dosage forms such as intramuscular, 

intravenous or subcutaneous administration.  

[000227] When the pharmaceutical composition of the present disclosure is prepared in a 

form of an oral formulation, examples of an additive or a carrier to be used include cellulose, 
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calcium silicate, maize starch, lactose, sucrose, dextrose, calcium phosphate, stearic acid, 

magnesium stearate, gelatin, talc, a surfactant, a suspension, an emulsifier, and a diluent.  

When the pharmaceutical composition of the present disclosure is prepared in a form of an 

injection, examples of an additive or a carrier are water, a saline solution, an aqueous 

glucose solution, a pseudosaccharide solution, alcohol, glycol, ether (for example, 

polyethylene glycol 400), oil, fatty acid, fatty acid ester, glyceride, a surfactant, a 

suspension, and an emulsifier.  

[000228] The dose of the pharmaceutical composition as an active ingredient is an effective 

amount for treating or preventing a subject or a patient. The compound may be 

administered orally or parenterally, as desired. When the compound is administered orally, 

the active ingredient may be administered in an amount in a range of 0.01 milligrams (mg) 

to 1,000 mg, more particularly, 0.1 mg to 300 mg, per kilogram (kg) of body weight per day.  

When the compound is administered parenterally, the active ingredient may be 

administered from one to several times in an amount in a range of 0.01 mg to 100 mg, more 

particularly, 0.1 mg to 50 mg, per kg of body weight per day. The dose for a particular 

subject or patient should be determined in light of the patient's weight, age, sex, health 

condition, diet, time of administration, method of administration, severity of disease, etc. It is 

to be understood that the dose may be appropriately adjusted by a practitioner. The dose is 

not intended to limit the scope of the present disclosure in any way.  

[000229] Still another aspect of the present disclosure provides a method of treating a 

disease caused by abnormal activation of LSD1, the method including administering to a 

subject a therapeutically effective amount of the compounds represented by Formula 1 or 2, 

an optical isomer, a solvate, or a tautomer, or a pharmaceutically acceptable salt thereof.  

[000230] Details of the method of preventing or treating may be the same as described 

above with reference to the pharmaceutical composition according to an aspect of the 

present disclosure. Also, the dose used in the method of preventing or treating is an 

amount effective in treatment or prevention of a subject or a patient. The dose of the 

pharmaceutical composition may be applied without any change.  

[000231] The term "treating" or "treatment" as used herein refers to inhibiting a disease, for 

example, inhibiting a disease, condition, or disorder in a subject that has experienced or 

exhibited pathology or a symptom of the disease, condition, or disorder. In other words, the 

term "treating" or "treatment" refers to preventing additional occurrence of pathology and/or 
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symptom or improving a disease, for example, improving a disease, condition, or disorder in 

a subject that has experienced or exhibited pathology or a symptom of the disease, 

condition, or disorder. In other words, the term "treating" or "treatment" refers to reversing 

pathology and/or symptom, for example reducing disease severity.  

[000232] The term "preventing" or "prevention" as used herein refers to prevention of a 

disease, for example, prevention of a disease, condition, or disorder in a subject that may 

be predisposed to the disease, condition, or disorder but has not yet experienced or 

exhibited pathology or a symptom of the disease.  

[000233] The term "subject" or "patient" as used herein refers to any animal, including 

mammals, for example, mice, rats, other rodents, rabbits, dogs, cats, pigs, cows, sheep, 

horses, or primates and humans.  

[000234] In the present specification, the numerical range indicated by using the term "to" 

refers to a range including the numerical values described before and after the term as the 

lower limit and the upper limit, respectively.  

[000235] 

[000236] Hereinafter, a method of preparing the compounds of the present disclosure will 

be described in detail.  

[000237] The abbreviations used in the following Preparation Examples, preparation 

methods, and Examples each indicate: 

[000238] Protecting group (PG): protecting group 

[000239] Boc-: tert-butoxycarbonyl group 

[000240] POC13: phosphoryl chloride 

[000241] NaCO3: sodium carbonate 

[000242] Ce2CO3: cesium carbonate 

[000243] Na2SO4: sodium sulfate 

[000244] MPLC: medium pressure liquid chromatography 

[000245] NEt3 (TEA): triethyl amine 

[000246] TLC: thin layer chromatography 

[000247] Pd2(dba)3: tris(dibenzylidene acetone)dipalladium(0) 

[000248] Xantphos: 4,5-bis(diphenylphosphino)-9,9-dimethyl xanthene 

[000249] FeCI3: iron chloride (III) 

[000250] Celite: Celite 
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[000251] CF3CO2H: trifluoroacetate 

[000252] N,N-Dimethyl formamide: dimethyl formamide 

[000253] MeOH: methanol 

[000254] EtOH: ethanol 

[000255]n-Hexane:hexane 

[000256] Ethyl acetate (EA): ethyl acetate 

[000257] CH2Cl2: dichloromethane 

[000258] Toluene: toluene 

[000259] THF: tetrahydrofuran 

[000260] DMSO: dimethyl sulfoxide 

[000261] 

[000262] Synthesis of an imidazopyridine derivative according to the present disclosure 

may be performed using an intermediate prepared in Reaction Scheme 1 or an 

intermediate commercially available in the market. Mass analysis of the obtained 

imidazopyridine derivative was performed by using MicroMass ZQTM available from Waters.  

Structure analysis of hydrogen was performed by using 300 MHz of nuclear magnetic 

resonance (NMR) available from Bruker.  

[000263] A pharmaceutical composition including as active ingredient the compounds 

represented by Formula 1 or 2 synthesized according to the preparation method, a 

tautomer, a stereoisomer, a solvate, and a pharmaceutically acceptable salt thereof may be 

used in prevention and treatment of a disease that may be treated by regulation of LSD1.  

[000264] 

[000265] A method of preparing the compounds represented by Formula 1 or 2 may be 

shown as Reaction Scheme 1.  

[000266] Reaction Scheme 1 

N I- Step (W-PG) II-Step III- Step (2 

HO H C I HNy -P (R6-PG) (RG-PG) 

NoA   
H N.,OA 

(R2)m.N 
(R

2
)m 

IV-Step v-Step B -(R-PG)" vl-Step 
( )LN ~ ( 6 -PG)2 + --R) 

NH D 
R% )R)k 

[000267] 
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[000268] wherein, in Reaction Scheme 1, A, B, R1, R2, R 6, k, m and n may respectively be 

understood by referring to the descriptions of A, B, R1, R2, R 6, k, m and n in Formula 1.  

[000269] In Reaction Scheme 2, an amine-protecting group (PG) may be butoxycarbonyl 

(Boc), benzyloxycarbonyl (Cbz), 9-fluorenylmethoxycarbonyl (Fmoc), acetyl, benzoyl, or 

tosyl, but embodiments are not limited thereto.  

[000270] The steps of the method according to an example embodiment will be described 

in detail.  

[000271] (Step I) 

[000272] 3-nitropyridine-2,4-diol (1 eq., standard equivalent) was dissolved in 2.0±0.02 v/v 

of phosphoryl chloride, and the internal temperature was raised to 130±10 °C. After stirring 

the mixture at 130±10 °C for (2.0±0.5) hours, completion of the reaction was identified 

through TLC monitoring. Then, the temperature was lowered to room temperature. Under a 

temperature of 0+5 °C, a saturated sodium carbonate aqueous solution was added 

dropwise to a reaction mixture solution using a dropping funnel for neutralization. Then, 

ethyl acetate and water (2:1 = v/v) was added thereto 3±1 times to separate an organic 

layer. The separated organic layer was washed twice with 50 v/v of soft water. Then, the 

organic layer was dried using anhydrous sodium sulfate and filtered, and the filtered organic 

layer was concentrated under reduced pressure. The obtained residue was purified using 

MPLC (ethyl acetate:hexane=30:70 (v/v)) to thereby obtain the desired compound.  

[000273] 

[000274] (Step II) 

[000275] 2,4-dichloro-3-nitropyridine (1 eq., standard equivalent) obtained in Step I and tert

butyl (R)-piperidine-3-ylcarbamate (1.0±0.1 eq. ), and triethylamine (1.5±0.2 eq. ) were 

dissolved in 16±2 v/v of ethanol, followed by stirring at room temperature for 3.0±0.5 hours, 

and completion of the reaction was identified through TLC monitoring. The reaction mixture 

solution was concentrate under reduced pressure without any filtration process. The 

obtained residue was solidified using ethyl acetate and hexane (1:25, v/v). Then, the solid 

was filtrated, and the filtrate was concentrated under reduced pressure and purified through 

MPLC (ethyl acetate:hexane) to thereby obtain the desired compound.  

[000276] 
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[000277] (Step III) 

[000278] Tert-butyl (R)-(1-(2-chloro-3-nitropyridine-4-yl)piperidine-3-yl)carbamate (1 eq., 

standard equivalent) obtained in Step II, p-toluidine (1.5±0.2 eq. ), 

tris(dibenzylideneacetone)dipalladium (0) (Pd2(dba)3, 0.1±0.02 eq. ), 4,5

bis(diphenylphosphino)-9,9-dimethylxanthene (Xantphos, 0.1±0.02 eq. ), and cesium 

carbonate (3.0±0.5 eq. ) were dissolved in (10 v/v) toluene. Then, the gas in the mixture 

solution was removed for 2 minutes at room temperature using an ultrasonicator. After 

stirring the mixture at a temperature of 100±10 °C for 2.0±0.5 hours, completion of the 

reaction was identified through TLC monitoring. Then, the temperature was cooled to room 

temperature. The reaction mixture solution was filtered using celite, and the celite layer was 

washed three times using ethyl acetate (200 v/v). The filtered filtrate was washed twice with 

soft water (300 vol), and the organic layer was dried using anhydrous sodium sulfate, 

filtered, and concentrated under reduced pressure. Without purification of the residue, the 

following reaction was proceeded.  

[000279] 

[000280] (Step IV) 

[000281] Tert-butyl (R)-(1-(3-nitro-2-(p-tolylamino)pyridine-4-yl)piperidine-3-yl)carbamate(1 

eq., standard equivalent) obtained in Step III and iron (3.2±0.2 eq. ) were dissolved in 10±1 

v/v acetate. After stirring the mixture at a temperature of 40±5 °C for 1.5±0.25 hours, 

completion of the reaction was identified through TLC monitoring. Then, the temperature 

was cooled to room temperature. The reaction mixture solution was neutralized using a 

saturated sodium hydrogen carbonate aqueous solution and filtered using celite, and the 

celite layer was washed twice using ethyl acetate (100 v/v). The filtered filtrate was washed 

twice using soft water (100 v/v), and an organic layer was dried using anhydrous sodium 

sulfate. After filtration, the organic layer was concentrated under reduced pressure, and the 

obtained residue was purified through MPLC (dichloromethane:methanol) to thereby obtain 

the desired compound.  

[000282] 

[000283] (Step V) 

[000284] Tert-butyl (R)-(1-(3-nitro-2-(p-tolylamino)pyridine-4-yl)piperidine-3-yl)carbamate (1 

eq., standard equivalent) obtained in Step IV, 4-formyl benzonitrile (1.0±0.1 eq. ), and iron 
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chloride (111)(0.03±0.002 eq. ) were dissolved in dimethyl formamide (10 v/v). After stirring 

the mixture at a temperature of 120±10 °C for 1.5±0.25 hours, completion of the reaction 

was identified through TLC monitoring. Then, the temperature was cooled to room 

temperature. Ethyl acetate and water (200 vol, 1:1=v/v) were added to the reaction mixture 

solution, and an organic layer was separated therefrom. The separated organic layer was 

washed four times with 50 v/v of soft water. Then, the organic layer was dried using 

anhydrous sodium sulfate and filtered, and the filtered organic layer was concentrated 

under reduced pressure. The obtained residue was purified using MPLC 

(dichloromethane:methanol) to thereby obtain the desired compound.  

[000285] 

[000286] (Step VI) 

[000287] Tert-butyl (R)-(1-(2-(4-cyanophenyl)-3-(p-tolyl)-3H-imidazo[4,5-b]pyridine-7

yl)piperidine-3-yl)carbamate (1eq., standard equivalent) obtained in Step V and 

trifluoroacetate (2.0±0.2 v/v) were dissolved in dichloromethane (6.0±0.5 v/v). After stirring 

the mixture at room temperature for 1 hour, completion of the reaction was identified 

through TLC monitoring. The reaction mixture solution was neutralized using a saturated 

sodium hydrogen carbonate aqueous solution. Then, dichloromethane (100 v/v) and water 

(100 v/v) were added to the reaction mixture solution, and an organic layer was separated 

therefrom. The separated organic layer was washed twice with soft water (100 v/v). Then, 

the organic layer was dried using anhydrous sodium sulfate and filtered, and the organic 

layer was concentrated under reduced pressure. The obtained residue was purified using 

MPLC (dichloromethane:methanol) to thereby obtain the desired compound.  

[000288] 

[000289] Compound 1 was prepared according to Preparation Example 1.  

[000290] Preparation Example 1: Preparation of 4-cyclopropylaniline 

[000291]B 
02   OH Step 1 02 Step 2 H2 

[000292] Step 1) Preparation of 1-cyclopropyl-4-nitrobenzene 

NO 2  OH Pd(OAc) 2, K2CO3  NO 2 

[000293] B OH 
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[000294] 3.0 g (14.9 mmol) of 4-bromonitrobenzene and 1.7 g (19.4 mmol) of cyclopropyl 

boronic acid were each dissolved in 40 mL of toluene and 4 mL of water, respectively. 133 

mg (0.6 mmol) of palladium acetate (Pd(OAc)2), 418 mg (1.49 mmol) of tricyclohexyl 

phosphine (P(C6H11)3), and 6.8 g (49.2 mmol) of potassium carbonate (K2CO3) were added 

thereto. Purging with argon gas was performed for 30 minutes, and heating to a 

temperature in a range of 100 °C to 110 °C, followed by reacting for three hours.  

Completion of the reaction was identified through TLC monitoring, and celite filtration was 

performed under reduced pressure. Then, the filtered organic layer was concentrated under 

reduced pressure. The residue obtained through concentration was purified through column 

chromatography (ethyl acetate:hexane = 1:9 (v/v)), thereby obtaining 2.1 g of the desired 

compound (yield: 86 %).  

[000295] 1H-NMR (300 MHz, CDCl3): 5 8.09 (d, 2H), 7.17 (d, 2H), 1.96 (m, 1H), 1.12 (m, 

2H), 0.82 (m, 2H) 

[000296] 

[000297] Step 2) Preparation of 4-cyclopropylaniline 

I NOZI NHz 

[000298] 

[000299] 2.1 g (12.8 mmol) of 1-cyclopropyl-4-nitrobenzene was dissolved in 20 mL of 

tetrahydrofuran and ethanol at a mixing ratio of 1:1. 200 mg of platinum catalyst (PtO2) was 

added thereto, followed by stirring overnight at a room temperature under hydrogen 

atmosphere. Completion of the reaction was identified through TLC monitoring, followed by 

celite filtration under reduced pressure. The filtered organic layer was concentrated under 

reduced pressure, thereby obtaining 1.3 g of the desired compound (yield: 76 %).  

[000300] 1H-NMR (300 MHz, CDCl3): 6.97 (d, 2H), 6.57 (d, 2H), 3.52 (br, 2H), 1.82 (m, 

1H), 0.84 (m, 2H), 0.58 (m, 2H) 

[000301] 

[000302] Preparation Example 2: Preparation of 2,6-difluoro-4-(pyrrolidine-1-yl)aniline 
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F Step1 Step2 F 

NHoc H4e ~ 

[000303] 

[000304] 

[000305] Step 1) Preparation of tert-butyl (2,6-difluoro-4-(pyrrolidine-1-yl)phenyl)carbamate 

Br F Pd(OAc) 2, Xantphos N F 

F NHBoc Cs2CO 3, Pyrrolidine 
F N:: HBoc 

[000306] F 

[000307] 7.70 g (24.99 mmol) of tert-butyl(4-bromo-2,6-difluorophenyl)carbamate, 8.3 mL 

(99.96 mmol) of pyrrolidine, 561 mg (2.50 mmol) of palladium acetate, 2.89 g (5.00 mmol) 

of 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene, and 15.29 g (49.98 mmol) of cesium 

carbonate were dissolved in 77 mL of toluene at room temperature. Then, purging with 

argon gas was performed for 5 minutes and heating to a temperature of 90 °C, followed by 

reacting for 12 hours. Completion of the reaction was identified through TLC monitoring, 

and celite filtration was performed under reduced pressure. Then, the filtered organic layer 

was concentrated under reduced pressure. The residue obtained through concentration 

was purified through column chromatography, thereby obtaining 4.56 g of the desired 

compound (yield: 61 %).  

[000308] 1H-NMR (300 MHz, CDCl3): 6.05 (d, 2H), 5.63 (br, 1H), 3.21 (m, 4H), 2.00 (m, 

4H), 1.48 (s, 9H) 

[000309] 

[000310] Step 2) Preparation of 2,6-difluoro-4-(pyrrolidine-1-yl)aniline 

OiN KPA N 

NHBoc TFA NH2 
[000311] F F 

[000312] 4.56 g (15.29 mmol) of tert-butyl (2,6-difluoro-4-(pyrrolidine-1-yl)phenyl)carbamate 

was dissolved in dichloromethane. 3 mL of trifluoroacetate was added thereto, followed by 

stirring at room temperature for three hours. Completion of the reaction was identified 

through TLC monitoring under reduced pressure. The concentrated residue was dissolved 

in dichloromethane, and neutralization was performed using a saturated sodium hydrogen 

carbonate aqueous solution. Then, the organic layer was dried using anhydrous sodium 

sulfate. Anhydrous sodium sulfate was filtered from the organic layer, and the filtered 
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solution was concentrated under reduced pressure and recrystallized using hexane, 

thereby obtaining 2.47 g of the desired compound (yield: 82 %).  

[000313] 1H-NMR (300 MHz, CDCl):6 6.08 (d, 2H), 3.16 (m, 6H), 1.98 (m, 4H) 

[000314] 

[000315] Preparation Example 3: Preparation of N-cyclopropyl-N-methylbenzene-1,4

diamine 

H Step1 Step2 

[000316] N NO 2  N NO 2  NH 2 

[000317] Step 1) Preparation of N-cyclopropyl-N-methvl-4-nitroaniline 
H I 

NaH, Mel 

[000318] NO 2  NO2 

[000319] 1.50 g (8.417 mmol) of N-cyclopropyl-4-nitroaniline was dissolved in 50 mL of 

dimethyl formamide at a temperature of 0 °C. Then 0.4 g (9.258 mmol) of sodium hydride 

(60 %). 0.58 mL (9.258 mmol) of methyl iodide was added thereto, followed by reacting at 

room temperature for 7 hours. Completion of the reaction was identified through TLC 

monitoring under reduced pressure. The concentrated residue was dissolved in ethyl 

acetate, and neutralization was performed using a saturated sodium hydrogen carbonate 

aqueous solution. Then, the organic layer was dried using anhydrous sodium sulfate.  

Anhydrous sodium sulfate was filtered from the organic layer, and the filtered solution was 

separated through silica column, thereby obtaining 1.61 g of the desired compound (yield: 

99%).  

[000320] 1H-NMR (300 MHz, CDCl): 6 8.14 (d, 2H), 6.89 (d, 2H), 3.09 (s, 3H), 2.66 (m, 1H), 

0.99-0.93 (m, 2H), 0.73 (m, 2H) 

[000321] 

[000322] Step 2) Preparation of N-cyclopropyl-N-methylbenzene-1.4-diamine 

N N 

[000323] NO2 
NH 2 

[000324] 2.33 g (41.879 mmol) of iron and 0.12 g (3.350 mmol) of thick hydrochloric acid 

were dissolved in 50 % of ethanol/water, followed by stirring and heating at a temperature 
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of 110 °C for 1 hour. 1.61 g (8.375 mmol) of N-cyclopropyl-N-methyl-4-nitroaniline was 

added thereto, followed by stirring and heating at a temperature of 110 °C for 1.5 hours.  

Completion of the reaction was identified through TLC monitoring, and celite filtration was 

performed. The concentrated residue was dissolved in ethyl acetate, and neutralization was 

performed using a saturated sodium hydrogen carbonate aqueous solution. Then, the 

organic layer was dried using anhydrous sodium sulfate. Anhydrous sodium sulfate was 

filtered from the organic layer, and the filtered solution was separated through silica column, 

thereby obtaining 1.26 g of the desired compound (yield: 93 %).  

[000325] 1H-NMR (300 MHz, CDCl):6 6.99 (m, 2H), 6.70 (m, 2H), 2.97 (m, 3H), 2.26-2.22 

(m, 1H), 0.82 (m, 2H), 0.64 (m, 2H) 

[000326] 

[000327] Example 1: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(p-toly)-3H

imidazo[4,5-b]pyridine-2-yI)benzonitrile 

OH Stepi CH NHoc Step 2 INHBOC Step H ' NHSoc 

NO + H .&NH) 

Step 4 N NHBoc 0 Step 5 NHBoc step 6 - - NH2 

H 2  
4. "' 

N\ 

[000328] 

[000329] Step 1) Preparation of 2,4-dichloro-3-nitropyridine 

[000330] 10 g (64.10 mmol) of 3-nitropyridine-2,4-diol was dissolved in 20 mL of phosphoryl 

chloride at room temperature, and the temperature was raised to 130 °C. The mixture was 

stirred for three hours at a temperature of 130 °C. Completion of the reaction was identified 

through TLC monitoring, and the temperature was lowered to room temperature. 200 mL of 

sodium carbonate aqueous solution was added to the reaction mixture solution, followed by 

addition of 2 L of ethyl acetate and 1 L of water to separate an organic layer. The separated 

organic layer was washed twice with 500 mL of soft water. Then, the organic layer was 

dried using anhydrous sodium sulfate. Anhydrous sodium sulfate was filtered from the 

organic layer, and the filtered solution was concentrated under reduced pressure. The 
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residue was purified through MPLC (ethyl acetate:hexane = 30:70 (v/v)), thereby obtaining 

3.4 g of the desired compound (yield: 27 %).  

[000331] 1H-NMR (300 MHz, DMSO-d): 6 8.58 (d, 1H), 8.03 (d, 1H).  

[000332] MS (ESI+): [M+H]+ m/z = 193 

[000333] 

[000334] Step 2) Preparation of tert-butyl (R)-(1-(2-chloro-3-nitropyridine-4-yl)piperidine-3

VI)carbamate 

[000335] 1.02 g (5.29 mmol) of 2,4-dichloro-3-nitropyridine, 1.06 g (5.29 mmol) of tert-butyl 

(R)-piperidine-3-ylcarbamate, and 1.1 mL (7.94 mmol) of triethylamine were dissolved in 16 

mL of ethanol at room temperature. Then, the mixture was stirred at room temperature for 

two hours. Completion of the reaction was identified through TLC monitoring, and the 

reaction mixture solution was concentrated under reduced pressure. The residue was 

solidified using 20 mL of ethyl acetate and 500 mL of hexane, followed by filtration. The 

filtered filtrate was concentrated under reduced pressure and purified through MPLC (ethyl 

acetate:hexane = 25:75(v/v)), thereby obtaining 1.3 g of the desired compound (yield: 

69%).  

[000336] 1H-NMR (300 MHz, DMSO-d): 6 8.22 (d, 1H), 7.16 (d, 1H), 6.97 (m, 1H), 3.37 (m, 

2H), 2.97 (m, 1H), 2.83 (m, 1H), 1.77 (m, 2H), 1.43 (m, 11H).  

[000337] MS (ESI+): [M+H]+ m/z = 357 

[000338] 

[000339] Step 3) Preparation of tert-butyl (R)-(1-(3-nitro-2-(p-tolylamino)pyridine-4

yl)piperidine-3-yl)carbamate 

[000340] 150 mg (0.42 mmol) of tert-butyl (R)-(1-(2-chloro-3-nitropyridine-4-yl)piperidine-3

yl)carbamate, 68 mg (0.63 mmol) of p-toluidine, 38 mg (0.04 mmol) of 

tris(dibenzylideneacetone)dipalladium (0), 24 mg (0.04 mmol) of 4,5

bis(diphenylphosphino)-9,9-dimethylxanthene, and 410 mg (1.26 mmol) of cesium 

carbonate were dissolved in 1.5 mL of toluene at room temperature. The gas in the mixture 

solution was removed at room temperature using an ultrasonicator for two minutes. Then, 

the mixture was stirred for two hours at a temperature of 100 °C. Completion of the reaction 

was identified through TLC monitoring, and the temperature was lowered to room 

temperature. The reaction mixture solution was filtered using celite, and the celite layer was 
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washed three times using 200 mL of ethyl acetate. The filtered filtrate was washed twice 

with 300 mL of soft water. Then, the organic layer was dried using anhydrous sodium 

sulfate. Anhydrous sodium sulfate was filtered from the organic layer, and the filtered 

solution was concentrated under reduced pressure. Without purification of the residue, the 

following reaction was proceeded.  

[000341] MS (ESI*): [M+H]* m/z = 428 

[000342] 

[000343] Step 4) Preparation of tert-butyl (R)-(1-(3-amino-2-(p-tolylamino)pyridine-4

yl)piperidine-3-yl)carbamate 

[000344] 224 mg (0.52 mmol) of tert-butyl (R)-(1-(3-nitro-2-(p-tolylamino)pyridine-4

yl)piperidine-3-yl)carbamate and 100 mg (1.68 mmol) of iron were dissolved in 2.5 mL of 

acetate at room temperature. After stirring the mixture at a temperature of 40 °C for 1.5 

hours, completion of the reaction was identified through TLC monitoring, and the 

temperature was lowered to room temperature. The reaction mixture solution was 

neutralized using a saturated sodium hydrogen carbonate aqueous solution and filtered 

using celite, and the celite layer was washed twice using 300 mL of ethyl acetate. The 

filtered filtrate was washed twice with 200 mL of soft water. Then, the organic layer was 

dried using anhydrous sodium sulfate. Anhydrous sodium sulfate was filtered from the 

organic layer, and the filtered solution was concentrated under reduced pressure. The 

residue was purified through MPLC dichloromethane:methanol = 95:5 (v/v)), thereby 

obtaining 113 mg of the desired compound (yield: 54 %).  

[000345] 1H-NMR (300 MHz, DMSO-d):6 7.59 (s, 1H), 7.44 (m, 3H), 7.02 (m, 3H), 6.47 (m, 

1H), 4.56 (s, 2H), 3.62 (m, 1H), 3.04 (m, 1H), 2.82 (m, 1H), 2.40 (m, 2H), 2.21 (s, 3H), 1.98 

(m, 2H), 1.79 (m, 1H), 1.32 (m, 11H).  

[000346] MS (ESI*): [M+H]* m/z = 398 

[000347] 

[000348] Step 5) Preparation of tert-butyl (R)-(1-(2-(4-cyanophenyl)-3-(p-tolyl)-3H

imidazo[4,5-blpyridine-7-yl)piperidine-3-yl)carbamate 

[000349] 113 mg (0.28 mmol) of tert-butyl (R)-(1-(3-amino-2-(p-tolylamino)pyridine-4

yl)piperidine-3-yl)carbamate, 37 mg (0.28 mmol) of 4-formylbenzonitrile, and 2 mg (0.01 

mmol) of iron chloride (III) were dissolved in 1.5 mL of dimethyl formamide at room 

41 

17918708_1 (GHMatters) P116867.AU



temperature. After stirring the mixture at a temperature of 120 °C for 1.5 hours, completion 

of the reaction was identified through TLC monitoring, and the temperature was lowered to 

room temperature. 150 mL of ethyl acetate and 50 mL of water were added to the reaction 

mixture solution to separate an organic layer. After washing the mixture four times with 50 

mL of soft water, the organic layer was dried using anhydrous sodium sulfate. Anhydrous 

sodium sulfate was filtered from the organic layer, and the filtered solution was 

concentrated under reduced pressure. The residue was purified through MPLC 

(dichloromethane:methanol = 97:3 (v/v)), thereby obtaining 61 mg of the desired compound 

(yield: 43 %).  

[000350] 1H-NMR (300 MHz, DMSO-d 6): 6 7.91 (d, 1H), 7.81 (d, 2H), 7.67 (d, 2H), 7.30 (m, 

4H), 6.97 (m, 1H), 6.63 (d, 1H), 4.75 (m, 2H), 3.48 (m, 1H), 3.23 (m, 1H), 3.09 (m, 1H), 2.38 

(s, 3H), 1.89 (m, 2H), 1.54 (m, 2H), 1.38 (m, 11H).  

[000351] MS (ESI*): [M+H]* m/z = 509 

[000352] 

[000353] Step 6) Preparation of (R)-4-(7-(3-aminopiperidine-1-yl)-3-(p-tolyl)-3H-imidazo[4,5

bipyridine-2-yl)benzonitrile 

[000354] 60 mg (0.12 mmol) of tert-butyl (R)-(1-(2-(4-cyanophenyl)-3-(p-tolyl)-3H

imidazo[4,5-b]pyridine-7-yl)piperidine-3-yl)carbamate and 0.3 mL of trifluoroacetate were 

dissolved in 1 mL of dichloromethane at room temperature. After stirring the mixture for 1 

hour at room temperature, completion of the reaction was identified through TLC monitoring.  

The reaction mixture solution was neutralized using a saturated sodium hydrogen 

carbonate aqueous solution. Then, 200 mL of dichloromethane and 100 mL of water were 

added to the reaction mixture solution, and an organic layer was separated therefrom. After 

washing the mixture two times with 100 mL of soft water, the organic layer was dried using 

anhydrous sodium sulfate. Anhydrous sodium sulfate was filtered from the organic layer, 

and the filtered solution was concentrated under reduced pressure. The residue was 

purified through MPLC dichloromethane:methanol = 95:5 (v/v)), thereby obtaining 43 mg of 

the desired compound (yield: 88 %).  

[000355] 1H-NMR (300 MHz, DMSO-d 6): 6 7.89 (d, 1H), 7.84 (d, 2H), 7.66 (d, 2H), 7.32 (m, 

2H), 7.26 (m, 2H), 4.86 (m, 1H), 4.60 (m, 1H), 3.16 (m, 1H), 2.80 (m, 2H), 2.37 (s, 3H), 1.95 

(m, 2H), 1.91 (m, 1H), 1.73 (m, 1H), 1.26 (m, 2H).  
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[000356] MS (ESI*): [M+H]* m/z = 409 

[000357] 

[000358] Example 2: Preparation of (R)-4-(7-(3-aminopyrrolidine-1-y)-3-(4

cyclopropylphenyl)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000359] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (R)-pyrrolidine-3-ylcarbamate was used instead of tert

butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, and 4-cyclopropylaniline was 

used instead of p-toluidine in Step 3) of Example 1.  

N 

NQN 

[000360] N 'NH2 

[000361] 1H-NMR (300 MHz, DMSO-d):6.89 (m, 3H), 7.70 (m, 2H), 7.26 (m, 4H), 6.30 (m, 

1H), 4.00 (m, 2H), 3.25 (m, 2H), 2.42 (m, 2H), 2.05 (m, 2H), 1.85 (m, 1H), 1.05 (m, 2H), 

0.79 (m, 2H) 

[000362] MS (ESI*): [M+H]* m/z = 421 

[000363] 

[000364] Example 3: Preparation of 4-(7-(4-aminopiperidine-1-y)-3-(4

cyclopropylphenyl)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000365] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (R)-piperidine-4-ylcarbamate was used instead of tert

butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, and 4-cyclopropylaniline was 

used instead of p-toluidine in Step 3) of Example 1.  

N 
41QN 

N N 

N Q 

[000366] NH2 

[000367] 1H-NMR (300 MHz, DMSO-d): 6 7.90 (m, 3H), 7.66 (d, 2H), 7.26 (m, 4H), 6.63 (d, 

1H), 4.78 (m, 2H), 2.88 (m, 2H), 2.49 (m, 2H), 2.00 (m, 1H), 1.85 (m, 2H), 1.31 (m, 2H), 

1.02 (m, 2H), 0.76 (m, 2H) 

[000368] MS (ESI*): [M+H]* m/z = 435 

[000369] 
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[000370] Example 4: Preparation of (R)-4-(3-(4-cyclopropylphenyl)-7-(3

(methylamino)piperidine-1-y)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000371] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl a piperidine-4-ylcarbamate tert-butyl (R)-methyl(piperidine

3-yl)ylcarbamate was used instead of tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of 

Example 1, and 4-cyclopropylaniline was used instead of p-toluidine in Step 3) of Example 

1.  

N 

N 

[000372]N 

[000373] 1H-NMR (300 MHz, DMSO-d): 6 7.89 (m, 3H), 7.65 (d, 2H), 7.26 (m, 4H), 6.61 (d, 

1H), 4.86 (m, 1H), 4.62 (m, 1H), 3.25 (m, 2H), 2.99 (m, 1H), 2.49 (m, 2H), 2.36 (s, 3H), 1.98 

(m, 2H), 1.95 (m, 1H), 1.45 (m, 1H), 1.22 (m, 1H), 1.00 (m, 2H), 0.75 (m, 2H) 

[000374] MS (ESI*): [M+H]* m/z = 449 

[000375] 

[000376] Example 5: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

cyclopropylphenyl)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000377] The desired compound was obtained in substantially the same manner as in 

Example 1, except that -cyclopropylaniline was used instead of p-toluidine in Step 3) of 

Example 1.  

N 
N 

[000378]N N NH2 

[000379] 1H-NMR (300 MHz, DMSO-d): 6 7.90 (m, 3H), 7.66 (d, 2H), 7.21 (m, 4H), 6.61 (d, 

1H), 4.86 (m, 1H), 4.62 (m, 1H), 2.99 (m, 2H), 1.88 (m, 3H), 1.75 (m, 1H), 1.50 (m, 1H), 

1.21 (m, 1H), 1.02 (m, 2H), 0.99 (m, 2H), 0.73 (m, 2H) 

[000380] MS (ESI*): [M+H]* m/z = 435 

[000381] 

[000382] Example 6: Preparation of (R)-4-(7-(3-piperidine-1-y)-3-(4-fluoro-phenyl)-3H

imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000383] The desired compound was obtained in substantially the same manner as in 
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Example 1, except that 4-fluoroaniline was used instead of p-toluidine in Step 3) of Example 

1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of 

Example 1.  

N 

N N NH 

F 

[000384] 1H-NMR (300 MHz, CDCl3): 6 8.05 (d, 1H), 7.49 (m, 2H), 7.36 (m, 3H),7.24 (d, 

2H) 6.50 (d, 1H), 4.63 (m, 1H),4.52 (m, 1H), 3.30 (m, 2H), 3.01 (m 1H),1.92 (m, 4H) 

[000385] MS (ESI+): [M+H]+ m/z = 431 

[000386] 

[000387] Example 7: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4

methylphenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

[000388] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2-fluoro-4-methylaniline was used instead of p-toluidine in Step 3) of 

Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

F 

N 

N 

[000389]NNH 
[000390] 1 H-NMR (300 MHz, CDCl3): 6 8.06 (d, 1H), 7.62(d, 1H), 7.52 (m, 2H), 7.43 (m, 1H), 

7.17 (d, 1H), 7.05 (m, 1H), 6.55 (d, 1H), 4.61 (m, 1H), 4.21 (m, 1H), 3.65 (m, 1H), 3.37 (m, 

2H), 2.42 (s, 3H), 1.92 (m, 4H) 

[000391] MS (ESI*): [M+H]* m/z = 445.2 

[000392] 

[000393] Example 8: Preparation of (R)-4-(7-(3-aminoazepane-1-yl)-3-(4

cyclopropylphenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrle 

[000394] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (R)-azepane-3-ylcarbamate was used instead of tert-butyl 

(R)-piperidine-3-ylcarbamate in Step 2) of Example 1, 4-cyclopropylaniline was used 

instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used 
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instead of 4-formylbenzonitrile in Step 5) of Example 1.  

N 

N oaNH2 

[000395]N F 

[000396] 1H-NMR (300 MHz, CDCl3): 6 8.03 (d, 1H), 7.48 (m, 3H), 7.22 (s, 4H), 6.37 (d, 1H), 

4.74 (d, 1H), 4.12(m, 2H), 3.57 (m, 2H), 3.12(m, 1H), 1.97 (m, 2H), 1.50 (s, 2H), 1.27 (m, 

2H),1.05 (m, 2H), 0.77(m, 2H) 

[000397] MS (ESI+): [M+H]+ m/z = 467.2 

[000398] 

[000399] Example 9: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4-(piperidine

1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000400] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 4-(piperidine-1-yl)aniline was used instead of p-toluidine in Step 3) 

of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

O 
Z N 

N 

N (NH2 

[000401]N F 

[000402] 1H-NMR (300 MHz, CDCl3): 6 8.09 (d, 1H), 7.58 (d, 1H), 7.50 (m, 2H), 7.14 (dd, 

2H), 7.02 (dd, 2H), 6.50 (d, 1H), 4.69 (d, 1H), 4.43 (d, 1H), 3.48 (m, 2H), 3.24 (m, 4H), 2.14 

(m, 4H), 1.74 (m, 4H), 1.45 (m, 3H) 

[000403] MS (ESI+): [M+H]+ m/z = 496.3 

[000404] 

[000405] Example 10: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4

(piperidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000406] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2-fluoro-4-(piperidine-1-yl)aniline was used instead of p-toluidine in 

Step 3) of Example 1, synthesized using tert-butyl (2-fluoro-4-iodophenyl)carbamate was 

used instead of tert-butyl (4-bromo-2,6-difluorophenyl)carbamate and piperidine instead of 

pyrrolidine was used in Preparation Example 2), and 2-fluoro-4-formylbenzonitrile was used 
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instead of 4-formylbenzonitrile in Step 5) of Example 1.  

-cF N 
N 

N -QNH2 

[000407] N F 

[000408] 1H-NMR (300 MHz, CDCl3): 6 8.09 (d, 1H), 7.54 (m, 3H), 7.24 (s, 1H), 6.79 (d, 1H), 

6.68 (dd, 1H), 6.50 (d, 1H), 4.52 (m, 1H), 3.48 (m, 2H), 3.24 (m, 4H), 2.14 (m, 4H), 1.74 (m, 

4H), 1.45 (m, 3H) 

[000409] MS (ESI+): [M+H]+ m/z = 514.3 

[000410] 

[000411] Example 11: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

cyclopropyl-2-fluorophenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000412] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 4-cyclopropyl-2-fluoro-1-nitrobenzene in Step 1) of Preparation 

Example 1 was used instead of p-toluidine in Step 3) of Example 1 , and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

- F 

N 

N NH2 

[000413] N F 

[000414] 1H-NMR (300 MHz, CDCl3): 6 8.15 (d, 1H), 7.53 (m, 2H), 7.42 (q, 1H), 7.29 (t, 1H), 

7.05 (d, 1H), 6.91 (dd, 1H), 6.51 (d, 1H), 4.63 (m, 1H), 4.51 (bs, 1H), 3.27 (m, 2H), 3.11 (m, 

1H), 1.94 (m, 1H), 1.75 (m, 3H), 1.42 (m, 1H), 1.08 (m, 2H), 0.77 (m, 2H) 

[000415] MS (ESI+): [M+H]+ m/z = 471.2 

[000416] 

[000417] Example 12: Preparation of (R)-2-fluoro-4-(7-(3-(methylamino)piperidine-1

yl)-3-(4-(pyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000418] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (R)-methyl-(piperidine-3-yl)carbamate was used instead of 

tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, 4-(pyrrolidine-1-yl)aniline 

was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile 

was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  
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ONN 

N 

[000419] N F 

[000420] 1H-NMR (300 MHz, CDCl3): 6 8.07 (d, 1H), 7.62 (d, 1H), 7.51 (m, 2H), 7.12 (d, 2H), 

6.63 (d, 2H), 6.48 (d, 1H), 4.89 (d, 1H), 4.45 (d, 1H), 3.29 (m, 6H), 2.80 (m, 1H), 2.61 (s, 

3H), 2.06 (m, 4H), 1.54 (m, 4H) 

[000421] MS (ESI+): [M+H]+ m/z = 496 

[000422] 

[000423] Example 13: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

(pyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000424] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 4-(pyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) 

of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

N 

N 
N .NH2 

[000425] N F 

[000426] 1H-NMR (300 MHz, CDCl3): 6 8.07 (d, 1H), 7.62 (d, 1H), 7.52 (m, 2H), 7.12 (d, 2H), 

6.64 (d, 2H), 6.48 (d, 1H), 4.62 (d, 1H), 4.54 (d, 1H), 3.28 (m, 4H), 3.18 (m, 3H), 2.07 (m, 

4H), 1.83 (m, 2H), 1.46 (m, 2H) 

[000427] MS (ESI+): [M+H]+ m/z = 482 

[000428] 

[000429] Example 14: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

(dimethylamino)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000430] The desired compound was obtained in substantially the same manner as in 

Example 1, except that N,N-dimethylbenzene-1,4-diamine was used instead of p-toluidine 

in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  
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..-. 
N 

N 

N 
N 

[000431] F 

[000432] 1H-NMR (300 MHz, CDCl3): 6 8.02 (d, 1H), 7.53 (m, 3H), 7.12 (d, 2H), 6.78 (d, 2H), 

6.49 (d, 1H), 4.63 (d, 1H), 4.42 (d, 1H), 3.30 (m, 2H), 3.09 (m, 1H), 3.02 (s, 3H), 1.96 (m, 

2H), 1.63 (m, 2H) 

[000433] MS (ESI*): [M+H]* m/z = 456 

[000434] 

[000435] Example 15: Preparation of 4-(7-(3-amino-8-azabicyclo[3.2.1]octane-8-y)-3

(p-tolyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000436] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl(8-azabicyclo[3.2.1]octane-3-yl)carbamate was used 

instead of tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

N 

N 

NN 
Nzz NH2 

[000437] F 

[000438] 1H-NMR (300 MHz, CDCl3): 6 8.03 (d, 1H), 7.51 (m, 2H), 7.37 (m, 3H), 7.24 (m, 

2H), 6.40 (d, 1H), 3.48 (q, 1H), 3.30 (m, 1H), 2.34 (m, 2H), 2.21 (m, 2H), 1.60 (m 2H), 1.23 

(m, 3H), 0.87 (m, 1H) 

[000439] MS (ESI*): [M+H]* m/z = 453.2 

[000440] 

[000441] Example 16: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(o-toly)-3H

imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000442] The desired compound was obtained in substantially the same manner as in 

Example 1, except that o-toluidine was used instead of p-toluidine in Step 3) of Example 1, 

and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of 

Example 1.  
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N 
N 

N N -NH2 

[000443] F 

[000444] 1H-NMR (300 MHz, CDCl3): 6 8.05 (d, 1H), 7.46 (m, 4H), 7.38 (m, 2H), 7.24 (m, 

1H), 6.50 (d, 1H), 4.59 (m, 2H), 3.22 (m, 3H), 2.03 (m, 2H), 1.97 (s, 3H), 1.78 (m, 5H), 1.44 

(m, 1H) 

[000445] MS (ESI+): [M+H]+ m/z = 427.2 

[000446] 

[000447] Example 17: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(m-toly)-3H

imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000448] The desired compound was obtained in substantially the same manner as in 

Example 1, except that m-toluidine was used instead of p-toluidine in Step 3) of Example 1, 

and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of 

Example 1.  

d N N 

N N 

."NH, 

[000449] F 

[000450] 1H-NMR (300 MHz, CDCl3): 6 8.06 (d, 1H), 7.48 (m, 2H), 7.41 (m, 3H), 7.16 (s, 

1H), 7.10 (d, 1H), 6.50 (d, 1H), 4.64 (d, 1H), 4.53 (d, 1H), 3.26 (m, 2H), 3.00 (m, 1H), 2.41 

(s, 3H), 1.91 (m, 5H), 1.25 (m, 1H) 

[000451] MS (ESI+): [M+H]+ m/z = 427.2 

[000452] 

[000453] Example 18: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

cyclopropyl-2,6-difluorophenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000454] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 4-cyclopropyl-2-fluoro-1-nitrobenzene in Step 1) of Preparation 

Example 1 was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  
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.- F 

NNH 
F 

N 
2 NH2 

[000455]N F 

[000456] 1H-NMR (300 MHz, CDCl3): 6 8.07 (d, 1H), 7.58 (m, 2H), 7.44 (d, 1H), 6.79 (m, 

2H), 6.53 (s, 1H), 4.63 (d, 1H), 4.52 (d, 1H), 3.49 (m 1H), 3.27 (m 2H), 3.11 (m, 1H), 1.94 

(m, 1H), 1.75 (m, 3H),1.42 (m, 1H), 1.08 (m, 2H), 0.77 (m, 2H) 

[000457] MS (ESI+): [M+H]+ m/z = 489.2 

[000458] 

[000459] Example 19: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(2,6-difluoro

4-(pyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000460] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2-fluoro-4-(pyrrolidine-1-yl)aniline synthesized in Preparation 

Example 3) was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

O F 

:;CN __N 
FN 

N jNH2 

[000461] N F 

[000462] 1H-NMR (300 MHz, CDCl3): 6 8.08 (d, 1H), 7.62 (m, 3H), 6.50 (d, 1H), 6.19 (d, 2H), 

4.64 (d, 1H), 4.52 (d, 1H), 3.30 (m, 4H), 3.17 (m, 2H), 2.18 (m, 2H), 2.06 (m, 4H), 1.88 (m, 

2H), 1.48 (m, 1H) 

[000463] MS (ESI+): [M+H]+ m/z = 518 

[000464] 

[000465] Example 20: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(3-fluoro-4

methoxyphenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000466] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 3-fluoro-4-methoxyaniline was used instead of p-toluidine in Step 3) 

of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  
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F 

O N 
N

- .oNNH 2 

[000467] F 

[000468] 1H-NMR (300 MHz, CDCl3): 6 8.08 (d, 1H), 7.50 (m, 2H), 7.41(d, 1H), 7.11 (m, 3H), 

6.52 (d, 1H), 4.67 (d, 1H), 4.43 (d, 1H), 3.98 (s, 3H), 3.23 (m, 2H), 3.17 (m, 1H), 2.44 (m, 

2H), 2.11 (m, 1H), 2.08 (m, 1H), 1.96 (m, 1H), 1.61 (m, 1H), 

[000469] MS (ESI*): [M+H]* m/z = 461.2 

[000470] 

[000471] Example 21: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

(diethylamino)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000472] The desired compound was obtained in substantially the same manner as in 

Example 1, except that N,N-diethylbenzene-1,4-diamine was used instead of p-toluidine in 

Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

N 

N-INH
2 

[000473] N 

[000474] 1H-NMR (300 MHz, CDCl3): 6 8.08 (d, 1H), 7.51 (m, 3H), 7.08 (d, 2H), 6.71 (d, 2H), 

6.47 (d, 1H), 4.63 (d, 1H), 4.53 (d, 1H), 3.41 (m, 5H), 3.22 (m, 2H), 3.08 (m, 1H), 2.03 (m, 

1H), 1.89 (m, 1H), 1.77 (m, 1H), 1.46 (m, 1H), 1.21 (m, 6H) 

[000475] MS (ESI*): [M+H]* m/z = 483.3 

[000476] 

[000477] Example 22: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

(cyclopropyl(methyl)amino))phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000478] The desired compound was obtained in substantially the same manner as in 

Example 1, except that N-cyclopropyl-N-methylbenzene-1,4-diamine synthesized in 

Preparation Example 3) was used instead of p-toluidine in Step 3) of Example 1, and 2

fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  
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N 

NN .INH 2 

[000479] N F 

[000480] 1H-NMR (300 MHz, CDCl3): 6 8.09 (d, 1H), 7.59 (m, 3H), 7.15 (d, 2H), 7.06 (d, 2H), 

6.50 (d, 1H), 4.69 (d, 1H), 4.43 (d, 1H), 3.43 (m, 4H), 3.03 (s, 3H), 2.51 (m, 1H), 2.08 (m, 

4H), 1.28 (m, 1H), 0.88 (m, 2H), 0.71 (m, 2H) 

[000481] MS (ESI*): [M+H]* m/z = 482.2 

[000482] 

[000483] Example 23: Preparation of 4-(7-((R)-3-aminopiperidine-1-y)-3-(2-fluoro-4-(3

methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000484] 2-fluoro-4-(3-methoxypyrrolidine-1-yl)aniline was prepared by using tert-butyl (4

bromo-2-fluorophenyl)carbamate instead of tert-butyl (4-bromo-2,6

difluorophenyl)carbamate in Step 1) of Preparation Example 2) and 3-methoxypyrrolidine 

instead of pyrrolidine. The desired compound was obtained in substantially the same 

manner as in Example 1, except that 2-fluoro-4-(methoxypyrrolidine-1-yl)aniline described 

above was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

/ 

bN F 
N 

N ~N 
DNH2 

[000485] N F 

[000486] 1H-NMR (300 MHz, CDCl3): 6 8.06 (d, 1H), 7.65 (d, 1H), 7.54 (m, 2H), 7.21 (t, 1H), 

6.48 (m, 2H), 6.35 (d, 1H), 4.58 (m, 2H), 4.13 (m, 1H), 3.31 (m, 1OH), 2.07 (m, 6H), 1.36 (m, 

2H) 

[000487] MS (ESI*): [M+H]* m/z = 530 

[000488] 

[000489] Example 24: Preparation of 4-(7-((R)-3-aminopiperidine-1-y)-3-(2-fluoro-4

((R)-3-methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000490] 2-fluoro-4-((R)-3-methoxypyrrolidine-1-yl)aniline was obtained in substantially the 

53 

17918708_1 (GHMatters) P116867.AU



same manner as in Preparation Example 2), except that tert-butyl (4-bromo-2

fluorophenyl)carbamate was used instead of tert-butyl (4-bromo-2,6

difluorophenyl)carbamate, and (R)-3-methoxypyrrolidine was used instead of pyrrolidine in 

Step 1) of Preparation Example 2). The desired compound was obtained in substantially the 

same manner as in Example 1, except that 2-fluoro-4-((R)-3-methoxypyrrolidine-1-yl)aniline 

was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile 

was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  
~-0 

F 

N N 

N \j -NH2 

[000491] N F 

[000492] 1H-NMR (300 MHz, CDCl3): 6 8.07 (d, 1H), 7.67 (d, 1H), 7.55 (m, 2H), 7.22(m, 1H), 

6.50 (m, 2H), 6.38 (m, 1H), 4.65 (m, 2H), 4.12 (s, 1H), 3.51 (m, 2H), 3.38 (s, 6H), 3.21 (m, 

2H), 2.22 (m, 4H), 1.91 (m, 2H), 1.54 (m, 2H) 

[000493] MS (ESI*): [M+H]* m/z = 530.2 

[000494] 

[000495] Example 25: Preparation of 4-(7-((R)-3-aminopiperidine-1-y)-3-(2-fluoro-4

((S)-3-methoxypyrrolidine-1-y)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000496] 2-fluoro-4-((S)-3-methoxypyrrolidine-1-yl)aniline was obtained in substantially the 

same manner as in Preparation Example 2), except that tert-butyl (4-bromo-2

fluorophenyl)carbamate was used instead of tert-butyl (4-bromo-2,6

difluorophenyl)carbamate, and (S)-3-methoxypyrrolidine was used instead of pyrrolidine in 

Step 1) of Preparation Example 2). The desired compound was obtained in substantially the 

same manner as in Example 1, except that 2-fluoro-4-((S)methoxypyrrolidine-1-yl)aniline 

described above was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  
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~-0 

N N NH 

~ N 

[000497] F 

[000498] 1H-NMR (300 MHz, DMSO-d 6): 6 8.06 (d, 1H), 7.64 (d, 1H), 7.54 (m, 2H), 7.20 (t, 

1H), 6.49 (d, 2H), 6.45 (d, 1H), 6.35 (d, 1H), 4.60 (m, 2H), 4.12 (m, 1H), 3.30 (m, 10H), 2.05 

(m, 6H), 1.44 (m, 2H) 

[000499] MS (ESI*): [M+H]* m/z = 530 

[000500] 

[000501] Example 26: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4-(3,3

difluoropyrrolidine-1-y)-2-fluorophenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000502] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 4-(3,3-difluoropyrrolidine-1-y)-fluoroaniline was used instead of p

toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

6 F 

N 

N 

N ANH2 

[000503] N F 

[000504] 1H-NMR (300 MHz, CDC13): 6 8.07 (d, 1H), 7.62 (m, 3H), 7.24 (m, 1H), 6.49 (m, 

1H), 6.43 (m, 1H), 6.38 (m, 1H), 4.66 (m, 1H), 4.51 (m, 1 H), 3.71 (t, 2H), 3.56 (t, 2H), 3.28 

(m, 2H), 3.11 (m, 1H), 2.59 (m, 2H), 1.92 (m, 1H), 1.89 (m, 2H), 1.25 (t, 1H) 

[000505] MS (ESI*): [M+H]* m/z = 536.2 

[000506] 

[000507] Example 27: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4

(pyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000508] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2-fluoro-4-(pyrrolidine-1-yl)aniline was used instead of p-toluidine in 

Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4
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formylbenzonitrile in Step 5) of Example 1.  

OFN 

N 

N N 

[000509] F 

[000510] 1H-NMR (300 MHz, CDCl3): 6 8.07 (d, 1H), 7.59 (m, 3H), 7.19 (t, 1H), 6.46 (m, 2H), 

6.34 (d, 1H), 4.63 (d, 1H), 4.52 (m, 1H), 3.35 (m, 4H), 1.95 (m, 2H), 1.34 (m, 2H) 

[000511] MS (ESI*): [M+H]* m/z = 500 

[000512] 

[000513] Example 28: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(p-toly)-3H

imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000514] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

ZU N 
N 

N N "\§ NH2 

[000515] F 

[000516] 1H-NMR (300 MHz, CDCl3): 6 8.05 (d, 1H), 7.36 (m, 5H), 7.15 (m, 2H), 6.50 (d, 

1H), 4.61 (m, 1H), 4.21 (m, 1H), 3.65 (m, 1H), 3.37 (m, 2H), 2.42 (s, 3H), 1.92 (m, 4H) 

[000517] 

[000518] Example 29: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-phenyl-3H

imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000519] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

ON 
N 

N -3NH2 

[000520] F 

[000521] 1H-NMR (300 MHz, CDCl3): 6 8.05 (d, 1H), 7.36 (m, 5H), 7.15 (m, 2H), 6.50 (d, 

1H), 4.61 (m, 1H), 4.21 (m, 1H), 3.65 (m, 1H), 3.37 (m, 2H), 2.42 (s, 3H), 1.92 (m, 4H) 

[000522] MS (ESI*): [M+H]* m/z = 427 
56 

17918708_1 (GHMatters) P116867.AU



[000523] 

[000524] Example 30: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

cyclopentyloxy)-2-fluorophenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000525] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 4-(cyclopentyloxy)-2-fluoroaniline was used instead of p-toluidine in 

Step 4) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

N N 

[000526] F 

[000527] 1H-NMR (300 MHz, DMSO-d): 6 7.99-7.92 (m, 2H), 7.63 (d, 1H), 7.58-7.48 (m, 

2H), 7.07 (d, 1H), 7.02 (d, 1H), 6.65 (d, 1H), 4.95 (m, 1H), 4.80 (m, 1H), 4.65 (m, 1H), 3.13 

(m, 2H), 2.94-2.80 (m, 2H), 1.99 (m, 4H), 1.94-1.64 (m, 5H).  

[000528] MS (ESI*): [M+H]* m/z = 515.2 

[000529] 

[000530] Example 31: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3

methoxyazetidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000531] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2-fluoro-4-(3-methoxyazetidine-1-yl)aniline was used instead of p

toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

N 

N NH2 

[000532] N F 

[000533] 1H-NMR (300 MHz, DMSO-d): 6 7.98-7.90 (m, 2H), 7.67 (d, 1H), 7.51 (d, 1H), 

7.35 (t, 1H), 6.61 (d, 1H), 6.41 (m, 2H), 4.65 (m, 1H), 4.60 (m, 1H), 4.37 (m, 1H), 4.15 (m, 

2H), 3.71 (m, 2H), 3.38 (m, 3H), 3.12 (m, 2H), 2.93 (m, 2H), 2.26-1.29 (m, 4H).  

[000534] MS (ESI*): [M+H]* m/z = 516.2 

[000535] 

[000536] Example 32: Preparation of (S)-1-(4-(7-((R)-3-aminopiperidine-1-y)-2-(4
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cyano-3-fluorophenyl)-3H-imidazo[4,5-b]pyridine-3-y)-3-fluorophenyl)pyrrolidine-3-y 

acetate 

[000537] The desired compound was obtained in substantially the same manner as in 

Example 1, except that (S)-1-(4-amino-3-fluorophenyl)pyrrolidine-3-yl acetate was used 

instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used 

instead of 4-formylbenzonitrile in Step 5) of Example 1.  

0 

O FJ 

N 

N - NH2 

[000538] N F 

[000539] 1H-NMR (300 MHz, DMSO-d6): 6 7.99 (t, 1H), 7.90 (d, 1H), 7.71 (d, 1H), 7.54 (d, 

1H), 7.37 (t, 1H), 6.61 (d, 1H), 6.62-6.51 (m, 3H), 5.38 (m, 1H), 4.64 (m, 1H), 4.60 (m, 1H), 

3.61-2.79 (m, 6H), 2.30-2.24 (m, 3H), 1.93 (s, 3H), 1.89-1.08 (m, 4H).  

[000540] MS (ESI*): [M+H]* m/z = 558.2 

[000541] 

[000542] Example 33: (R)-4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4

morpholinophenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000543] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2-fluoro-4-morpholinoaniline was used instead of p-toluidine in Step 

3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile 

in Step 5) of Example 1.  

LTN 
N

N N 

[000544] N F 

[000545] 1H-NMR (300 MHz, DMSO-d): 6 7.99 (t, 1H), 7.94 (d, 1H), 7.68 (d, 1H), 7.51-7.47 

(m, 2H), 6.91 (m, 2H), 6.63 (d, 1H), 5.38 (m, 1H), 4.64 (m, 1H), 3.26 (m, 4H), 3.23 (m, 2H), 

2.92-2.77 (m, 2H), 1.92-1.22 (m, 5H).  

[000546] MS (ESI*): [M+H]* m/z = 516.2 

[000547] 

[000548] Example 34: (R)-4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-methylpiperazine
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1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000549] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2-fluoro-4-(4-methylpiperazine-1-yl)aniline was used instead of p

toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

KNF 

N NH N 

[000550] N F 

[000551] 1H-NMR (300 MHz, DMSO-d): 6 7.99-7.91 (m, 2H), 7.69 (d, 1H), 7.52 (d, 1H), 

7.41 (m, 1H), 6.97 (m, 2H), 6.64 (d, 1H), 4.74 (m, 2H), 3.29 (m, 4H), 3.04 (s, 3H), 3.01-2.89 

(m, 2H), 2.46 (m, 4H), 1.95-1.77 (m, 4H).  

[000552] MS (ESI+): [M+H]+ m/z = 529.2 

[000553] 

[000554] Example 35: Preparation of 4-(7-((S)-3-aminopiperidine-1-y)-3-(2-fluoro-4

((S)-3-methoxypyrrolidine-1-y)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000555] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (S)-piperidine-3-ylcarbamate was used instead of tert-butyl 

(R)-piperidine-3-ylcarbamate in Step 1) of Example 1, (S)-2-fluoro-4-(3-methoxypyrrolidine

1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

ONF 

N N N 

[000556] N F 

[000557] 1H-NMR (300 MHz, DMSO): 6 8.04-7.97 (m, 2H), 7.86-7.82 (d, 1H), 7.53-7.50 (dd, 

1H), 7.38-7.32 (t, 1H), 6.71-6.69 (d, 1H), 6.54-6.50 (m, 2H), 4.44-4.37 (m, 1H), 4.12 (s, 1H), 

3.45-3.29 (m, 8H), 3.29 (s, 3H), 2.14-2.10 (m, 3H), 1.91-1.88 (m, 1H), 1.88-1.68 (s, 2H) 

[000558] MS (ESI+): [M+H]+ m/z = 530.2 

[000559] 
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[000560] Example 36: Preparation of 4-(7-((R)-3-aminopiperidine-1-y)-3-(4-((S)-3

chloropyrrolidine-1-y)-2-fluorophenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000561] The desired compound was obtained in substantially the same manner as in 

Example 1, except that (S)-4-(3-chloropyrrolidine-1-y)-2-fluoroaniline was used instead of 

p-toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

O 
N -NH 

N N H 

[000562] N F 

[000563] 1H-NMR (300 MHz, DMSO-d): 6 7.99-7.88 (m, 2H), 7.71 (d, 1H), 7.53 (d, 1H), 

7.38 (m, 1H), 6.62-6.51 (m, 3H), 4.92 (m, 1H), 4.62 (m, 2H), 3.53 (m, 1H), 3.40-3.38 (m, 

3H), 2.92-2.85 (m, 2H), 2.26 (m, 1H), 1.93-1.22 (m, 4H).  

[000564] MS (ESI*): [M+H]* m/z = 534.2 

[000565] 

[000566] Example 37: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(3-(2

morpholinoethoxy)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000567] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 3-(2-morpholinoethoxy)aniline was used instead of p-toluidine in 

Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

O N 

N ,NH2 

[000568] N F 

[000569] 1H-NMR (300 MHz, DMSO-d): 6 7.95-7.90 (m, 2H), 7.61 (d, 1H), 7.47 (m, 2H), 

7.12 (d, 1H), 7.09 (s, 1H), 6.95 (d, 1H), 6.65 (d, 1H), 4.63 (m, 2H), 4.06 (t, 2H), 3.52 (m, 4H), 

3.00 (m, 2H), 2.64 (m, 2H), 2.50 (m, 4H), 1.89-1.22 (m, 4H).  

[000570] MS (ESI*): [M+H]* m/z = 542.2 

[000571] 

[000572] Example 38: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4
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(morpholino-4-carbonyl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000573] The desired compound was obtained in substantially the same manner as in 

Example 1, except that (4-aminophenyl(morpholino)methanone was used instead of p

toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  
0 

N 
0 -NP/ 

~N 
NH2 

[000574] N F 

[000575] 1H-NMR (300 MHz, DMSO-d): 6 7.95-7.90 (m, 2H), 7.60-7.50 (m, 5H), 7.48 (d, 

2H), 6.66 (d, 1H), 4.80-4.62 (m, 2H), 3.49 (m, 4H), 3.12 (m, 2H), 2.96-2.84 (m, 3H), 1.89

1.22 (m, 4H).  

[000576] MS (ESI*): [M+H]* m/z = 526.2 

[000577] 

[000578] Example 39: Preparation of 4-(7-((R)-3-aminopiperidine-1-y)-3-(4-(S)-3

ethoxypyrrolidine-1-y)-2-fluorophenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000579] The desired compound was obtained in substantially the same manner as in 

Example 1, except that (S)-4-(3-ethoxyrrolidine-1-y)-2-fluoroaniline was used instead of p

toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

\O 
ON F 

NN N NH 2 

[000580] N F 

[000581] 1H-NMR (300 MHz, DMSO): 6 8.00-7.91 (m, 2H), 7.75-7.71 (dd, 1H), 7.54-7.51 (d, 

1H), 7.39-7.33 (m, 1H), 6.64-6.62 (d, 1H), 6.53-6.49 (m, 2H), 4.71-4.63 (m, 2H), 4.22 (s, 

1H), 3.54-3.45 (m, 8H), 3.09-2.91 (m, 2H), 2.11-2.07 (m, 2H), 1.97-1.62 (m, 2H), 1.57-1.33 

(m, 2H), 1.15-1.11 (t, 3H) 

[000582] MS (ESI*): [M+H]* m/z = 544.2 

[000583] 
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[000584] Example 40: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

hydroxyphenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000585] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 4-hydroxyaniline was used instead of p-toluidine in Step 3) of 

Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

HO 

N-NN 

N .NH 2 

[000586]N F 

[000587] 1H-NMR (300 MHz, CDCl3): 6 8.04 (d, 1H), 7.53 (d, 1H), 7.43 (m, 2H), 6.96 (d, 2H), 

6.68 (d, 2H), 6.54 (d, 1H), 4.71 (m, 1H), 4.57 (m, 1H), 3.76 (m, 1H), 3.61 (m, 1H), 3.39 (m, 

2H), 2.18 (m, 2H), 1.96 (m, 2H).  

[000588] MS (ESI*): [M+H]* m/z = 429.2 

[000589] 

[000590] Example 41: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

cyanophenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000591] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 4-cyanoaniline was used instead of p-toluidine in Step 3) of 

Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

N N I N 

N 
N . NH2 

[000592]N F 

[000593] 1H-NMR (300 MHz, CDCl3): 6 8.07 (d, 1H), 7.84 (d, 2H), 7.52 (m, 4H), 7.30 (d, 1H), 

6.56 (d, 1H), 4.68 (d, 1H), 4.34 (d, 1H), 3.52 (m, 1H), 3.36 (m, 2H), 3.08 (br, 2H), 2.11 (m, 

1H), 1.96 (m, 1H), 1.74 (m, 2H).  

[000594] MS (ESI*): [M+H]* m/z = 438.3 

[000595] 

[000596] Example 42: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(2,3-dihydro
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1H-indene-5-yl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000597] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2,3-dihydro-1H-indene-5-amine was used instead of p-toluidine in 

Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

N 

N -jNH2 

[000598]N' F 

[000599] 1H-NMR (300 MHz, CDCl3): 6 8.08 (d, 1H), 7.57 (d, 1H), 7.54 (d, 1H), 7.52 (d, 1H), 

7.47 (d, 1H), 7.20 (s, 1H), 7.05 (d, 1H), 6.51 (d, 1H), 4.64 (d, 1H), 4.61 (d, 1H), 3.48 (m, 1H), 

3.22 (m, 1H), 3.11 (m, 1H), 2.99 (m, 4H), 2.18 (m, 2H), 2.13 (m, 1H), 2.08 (m, 1H), 2.05 (m, 

1H), 1.85 (m, 1H), 1.27 (m, 1H), 1.23 (m, 1H).  

[000600] MS (ESI*): [M+H]* m/z = 453.2 

[000601] 

[000602] Example 43: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

isopropylphenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000603] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 4-isopropylaniline was used instead of p-toluidine in Step 3) of 

Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

N 

N N H 
N-H 

[000604] F 

[000605] 1H-NMR (300 MHz, DMSO-d6): 6 7.91 (m, 2H), 7.51 (s, 1H), 7.49 (d, 1H), 7.35 (d, 

2H), 7.31 (d, 2H), 6.61 (d, 1H), 4.81 (d, 1H), 4.60 (d, 1H), 3.18 (m, 2H), 3.00 (m, 4H), 1.90 

(m, 2H), 1.76 (m, 1H), 1.24 (m, 6H), 1.22 (m, 1H).  

[000606] MS (ESI*): [M+H]* m/z = 455.2 

[000607] 

[000608] Example 44: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(1-methyl-H

indole-5-yl)-3H-imidazo(4,5-b)pyridine-2-yl)-2fluorobenzonitrile 
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[000609] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 1-methyl-1H-indole-5amine was used instead of p-toluidine in Step 

3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile 

in Step 5) of Example 1.  

N _.N 

NN -NH2 

[000610] N F 

[000611] 1H-NMR (300 MHz, CDCl3) 6 8.40(d, 1H), 8.06(t, 2H), 7.62(d, 1H), 7.45(m, 5H), 

6.50(d, 1H), 4.64 (d, 1H), 4.61 (d, 1H) ,4.00(s, 3H) 3.48 (m, 1H), 3.22 (m, 1H), 3.11 (m, 1H), 

2.99 (m, 4H), 2.18 (m, 2H), 2.13 (m, 1H), 2.08 (m, 1H), 2.05 (m, 1H), 1.85 (m, 1H), 1.27 (m, 

1H), 1.23 (m, 1H).  

[000612] MS (ESI+): [M+H]+ m/z = 466.2 

[000613] 

[000614] Example 45: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(5

methylpyridine-2-yl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000615] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 5-methylpyridine-2-amine was used instead of p-toluidine in Step 3) 

of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

N 

N N 

[000616]N F 

[000617] 1H-NMR (300 MHz, CDCl3): 68.38(s, 1H), 8.38(d, 1H), 7.77(m, 1H), 7.52(m, 3H), 

7.35(dd, 1H), 6.57(d, 1H), 5.03 (d, 1H), 4.34(t, 1H), 4.20(m, 2H), 3.78(m 1H), 3.71(m, 2H), 

2.44(s, 3H), 1.90(m, 2H), 1.88(m 2H).  

[000618] MS (ESI+): [M+H]+ m/z = 428.21 

[000619] 

[000620] Example 46: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

cyclohexylphenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000621] The desired compound was obtained in substantially the same manner as in 
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Example 1, except that 4-cyclohexylaniline was used instead of p-toluidine in Step 3) of 

Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

N 

N NH 2 

[000622] N F 

[000623] 1H-NMR (300 MHz, DMSO-d6): 6 7.89 (m, 2H), 7.49 (d, 2H), 7.46 (d, 2H), 7.31 (d, 

2H), 6.61 (d, 1H), 4.82 (d, 1H), 4.60 (d, 1H), 3.15 (m, 3H), 1.81 (m, 8H), 1.42 (m, 4H), 1.22 

(s, 2H).  

[000624] MS (ESI*): [M+H]* m/z = 495.3 

[000625] 

[000626] Example 47: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(3

vinylphenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000627] The desired compound was obtained in substantially the same manner as in 

Example 3, except that 3-vinylaniline was used instead of p-toluidine in Step 3) of Example 

1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of 

Example 1.  

N 

N . NH2 

[000628]N F 

[000629] 1H-NMR (300 MHz, CDCl3): 6 7.97 (d, 1H), 7.59 (d, 1H), 7.49 (m, 3H), 7.36 (m, 

2H), 7.17 (d, 1H), 6.68 (m, 2H), 5.75 (d, 1H), 5.33 (d, 1H), 4.60 (d, 1H), 4.42 (d, 1H), 3.80 

(m, 2H), 3.48 (m, 1H), 2.09 (m, 2H), 1.84 (m, 2H).  

[000630] MS (ESI*): [M+H]* m/z = 439.2 

[000631] 

[000632] Example 48: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4-((3

methoxypropyl)(methyl)amino)pheny)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000633]The desired compound was obtained in substantially the same manner as in 
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Example 1, except that N -(3-methoxypropyl)-N 1-methylbenzene-1,4-diamine was used 

instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used 

instead of 4-formylbenzonitrile in Step 5) of Example 1.  

N 

N - . NH 

DjjNH, 

[000634] N F 

[000635] 1H-NMR (300 MHz, CDCl3): 6 8.00 (d, 1H), 7.47 (m, 3H), 7.04 (d, 2H), 6.72 (d, 2H), 

6.52 (d, 1H), 4.58 (d, 1H), 4.13 (d, 1H), 3.61 (m, 2H), 3.28 (m, 3H), 3.24 (s, 3H), 2.94 (s, 

3H), 2.03 (m, 2H), 1.80 (m, 4H).  

[000636] MS (ESI*): [M+H]* m/z = 514.3 

[000637] 

[000638] Example 49: Preparation of 4-(7-((R)-3-aminopiperidine-1-y)-3-(2-fluoro-4

(tetrahydro-1H-furo[3,4-c]pyrrole-5(3H)-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000639] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 2-fluoro-4-(tetrahydro-1H-furo[3,4-c]pyrrole-5(3H)-yl)aniline was 

used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was 

used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

0 

N F 

N N_ 

N NH2 

[000640] NZ F 

[000641] 1H-NMR (300 MHz, DMSO-d): 6 7.98-7.89 (m, 2H), 7.71 (d, 1H), 7.52 (d, 1H), 

7.33 (m, 1H), 6.63-6.54 (m, 3H), 4.69-4.60 (m, 2H), 3.83 (m, 2H), 3.57 (m, 2H), 3.47 (m, 

3H), 3.25 (m, 1H), 3.18 (m, 3H), 2.87 (m, 1H), 2.25-1.32 (m, 4H).  

[000642] MS (ESI*): [M+H]* m/z = 542.2 

[000643] 

[000644] Example 50: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-cyclohexyl

3H- imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000645] The desired compound was obtained in substantially the same manner as in 
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Example 3, except that cyclohexylamine was used instead of p-toluidine in Step 3) of 

Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

N 
NH2 

[000646]N" F 

[000647] 1H-NMR (300 MHz, CDCl3): 6 8.09 (d, 1H), 7.78 (m, 1H), 7.58 (m, 2H), 6.46 (d, 

1H), 4.52 (d, 1H), 4.41 (m, 1H), 4.23 (m, 1H), 3.13 (m, 3H), 2.79 (m, 2H), 2.18 (m, 1H), 2.03 

(m, 4H), 1.74 (m, 2H), 1.41 (m, 4H), 1.30 (s, 2H), 0.89 (m, 1H).  

[000648] MS (ESI*): [M+H]* m/z = 419.2 

[000649] 

[000650] Example 51: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(4

hexylphenyl)-3H- imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000651] The desired compound was obtained in substantially the same manner as in 

Example 3, except that 4-hexylaniline was used instead of p-toluidine in Step 3) of Example 

1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of 

Example 1.  

N 

N r. -1NH 2 

[000652] F 

[000653] 1H-NMR (300 MHz, CDCl3): 6 8.06 (d, 1H), 7.46 (m, 3H), 7.40 (m, 2H), 7.23 (m, 

2H), 6.49 (d, 1H), 4.63 (d, 1H), 4.50 (d, 1H), 3.30 (m, 2H), 3.12 (m, 1H), 2.68 (m, 2H), 2.09 

(m, 1H), 2.04 (m, 1H), 1.38 (m, 2H), 1.26 (s, 8H), 1.24 (s, 2H), 0.89 (m, 3H).  

[000654] MS (ESI*): [M+H]* m/z = 497.3 

[000655] 

[000656] Example 52: Preparation of 4-(7-((R)-3-aminopiperidine-1-y)-3-(2-fluoro-4

((S)-3-methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-3

fluorobenzonitrile 

[000657] The desired compound was obtained in substantially the same manner as in 

Example 1, except that (S)-2-fluoro-4-(3-methoxypyrrolidine-1-yl)aniline was used instead 
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of p-toluidine in Step 3) of Example 1, and 3-fluoro-4-formylbenzonitrile was used instead of 

4-formylbenzonitrile in Step 5) of Example 1.  

0/ 

F 

N 
N 

F ()NH2 

[000658] N NH2 

[000659] 1H-NMR (300 MHz, CDCl3): 6 8.09 (d, 1H), 7.73 (t, 1H), 7.48 (d, 1H), 7.33 (d, 1H), 

7.13 (m, 1H), 6.51 (d, 1H), 6.33 (d, 1H), 6.22 (d, 1H), 4.53 (d, 1H), 4.37 (d, 1H), 4.09 (m, 

1H), 3.39 (m, 2H), 3.38 (m, 3H), 3.36 (s, 3H), 3.14 (m, 1H), 2.15 (m, 2H), 2.06 (m, 1H), 1.89 

(m, 1H), 1.47 (m, 2H), 1.25 (s, 3H).  

[000660] MS (ESI*): [M+H]* m/z = 530.3 

[000661] 

[000662] Example 53: Preparation of 4-(7-((R)-3-aminopiperidine-1-y)-3-(2-fluoro-4

((S)-3-methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-3

methoxybenzonitrile 

[000663] The desired compound was obtained in substantially the same manner as in 

Example 1, except that (S)-2-fluoro-4-(3-methoxypyrrolidine-1-yl)aniline was used instead 

of p-toluidine in Step 3) of Example 1, and 4-formyl-3-methoxybenzonitrile was used 

instead of 4-formylbenzonitrile in Step 5) of Example 1.  

RFN 
N 

N N N 

[000664] N/ Me NH2 

[000665] 1H-NMR (300 MHz, CDCl3): 6 8.06 (d, 1H), 7.71 (d, 1H), 7.32 (d, 1H), 6.99 (s, 2H), 

6.48 (d, 1H), 6.27 (s, 1H), 4.51 (d, 1H), 4.40 (m, 1H), 4.07 (m, 1H), 3.58 (s, 3H), 3.48 (m, 

2H), 3.35 (s, 3H), 3.25 (m, 4H), 3.09 (m, 1H), 2.21 (m, 3H), 1.87 (m, 1H), 1.76 (m, 1H), 1.45 

(m, 1H), 1.25 (s, 2H).  

[000666] MS (ESI*): [M+H]* m/z = 542.3 

[000667] 

[000668] Example 54: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(1-methyl-H
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pyrrolo[2,3-b]pyridine-5-yl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000669] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 1-methyl-H-pyrrolo [2,3-b]pyridine-5-amine was used instead of p

toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

N N 

N 

N N (NH 2 

[000670] F 

[000671] 1H-NMR (300 MHz, CDCl3): 6 8.20 (s, 1H), 8.12 (d, 1H), 8.04 (s, 1H), 7.58 (d, 1H), 

7.48 (d, 1H), 7.33 (d, 2H), 6.53 (m, 2H), 4.61 (m, 2H), 3.93 (s, 3H), 3.24 (m, 2H), 3.10 (m, 

1H), 2.05 (m, 1H), 1.92 (m, 1H), 1.80 (m, 1H), 1.25 (s, 3H).  

[000672] MS (ESI+): [M+H]+ m/z = 467.2 

[000673] 

[000674] Example 55: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3-(1-methyl-H

indazole-5-yl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000675] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 1-methyl-1H-indazole-5-amine was used instead of p-toluidine in 

Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4

formylbenzonitrile in Step 5) of Example 1.  

NN NL 

N N 

- 0( NH2 

[000676]N F 

[000677] 1H-NMR (300 MHz, CDCl3): 6 8.07 (d, 2H), 8.06 (s, 1H), 7.74 (d, 2H), 7.54 (t, 1H), 

7.32 (m, 1H), 7.28 (m, 1H), 6.53 (d, 1H), 4.69 (d, 1H), 4.62 (d, 1H), 4.17 (s, 3H), 3.38 (m, 

1H), 3.27 (m, 1H), 3.12 (m, 1H), 2.08 (m, 1H), 1.99 (m, 1H), 1.81 (m, 2H), 1.50 (m, 1H).  

[000678] MS (ESI+): [M+H]+ m/z = 467.2 

[000679] 

[000680] Example 56: Preparation of 4-(7-((R)-3-aminopiperidine-1-y)-3-(2-fluoro-4

(S)-3-methoxypiperidine-1-y)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 
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[000681] The desired compound was obtained in substantially the same manner as in 

Example 1, except that (S)-2-fluoro-4-(3-methoxypyrrolidine-1-yl)aniline was used instead 

of p-toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 

4-formylbenzonitrile in Step 5) of Example 1.  

OF N-NQ 
N. N .,NH2 

[000682] N' F 

[000683] 1H-NMR (300 MHz, DMSO): 6 8.02-7.97 (m, 2H), 7.81-7.78 (d, 1H), 7.54-7.50 (dd, 

1H), 7.40-7.34 (t, 1H), 6.99-6.91 (m, 2H), 6.71-6.69 (d, 1H), 4.45-4.38 (m, 1H), 3.74-3.71 (m, 

1H), 3.59-3.32 (m, 11H), 3.32-3.05 (m, 2H), 2.07 (s, 1H), 1.98-1.88 (m, 2H), 1.77-1.67 (m, 

1H), 1.67-1.54 (m, 2H), 1.50-1.45(m, 2H) 

[000684] MS (ESI*): [M+H]* m/z = 544.2 

[000685] 

[000686] Example 57: Preparation of 4-(7-((R)-3-aminopiperidine-1-y)-3-(4-(3

(dimethylamino)pyrrolidine-1-y)-2-fluorophenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2

fluorobenzonitrile 

[000687]The desired compound was obtained in substantially the same manner as in 

Example 1, except that 1-(4-amino-3-fluorophenyl)-N,N-dimethylpyrrolidine-3-amine was 

used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was 

used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

N/ 

N F 

N-rN N 

N JjNH2 

[000688] F 

[000689] 1H-NMR (300 MHz, CDCl3): 6 8.05 (d, 1H), 7.53 (m, 3H), 7.15 (m, 1H), 6.38 (m, 

3H), 4.50 (d, 1H), 4.25 (m, 1H), 3.33 (m, 8H), 3.01 (m, 1H), 2.39 (s, 6H), 2.27 (m, 1H), 1.95 

(m, 3H), 1.69 (m, 3H).  

[000690] MS (ESI*): [M+H]* m/z = 543.3 
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[000691] 

[000692] Example 58: Preparation of (R)-4-(7-(3-aminopiperidine-1-y)-3

(benzo[d]thiazole-5-yl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000693] The desired compound was obtained in substantially the same manner as in 

Example 1, except that benzo[d]thiazole-5-amine was used instead of p-toluidine in Step 3) 

of Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

N

N J NH2 

[000694]N F 

[000695] 1H-NMR (300 MHz, CDCl3): 6 9.15 (s, 1H), 8.16 (d, 1H), 7.58 (d, 1H), 7.53 (m, 2H), 

7.41 (d, 1H), 6.55 (d, 1H), 4.69 (d, 1H), 4.55 (d, 1H), 3.33 (m, 2H), 3.16 (m, 1H), 2.12 (m, 

1H), 1.99 (m, 1H), 1.52 (m, 1H), 1.27 (s, 2H), 0.90 (m, 1H).  

[000696] MS (ESI+): [M+H]+ m/z = 470.2 

[000697] 

[000698] Example 59: Preparation of 4-(7-(R)-3-aminopiperidine-1-y)-3-(2-fluoro-4

((S)-3-(methoxymethyl)pyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000699] The desired compound was obtained in substantially the same manner as in 

Example 1, except that (S)-2-fluoro-4-(3-(methoxymethyl)pyrrolidine-1-yl)aniline was used 

instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4-formylbenzonitrile was used 

instead of 4-formylbenzonitrile in Step 5) of Example 1.  

G 

N 

N N NH2 

[000700] N F 

[000701] 1H-NMR (300 MHz, CDCl3): 6 8.08 (d, 1H), 7.64 (d, 1H), 7.57 (m, 2H), 7.22 (m, 

1H), 6.51 (d, 1H), 6.46 (dd, 1H), 6.36 (dd, 1H), 4.65 (d, 1H), 4.55 (m, 1H), 3.33 (m, 12H), 

2.69 (m, 1H), 2.18 (m, 1H), 1.84 (m, 4H), 1.48 (m, 1H).  

[000702] MS (ESI+): [M+H]+ m/z = 544.3 
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[000703] 

[000704] Example 60: Preparation of (S)-2-fluoro-4-(3-(2-fluoro-4-(3

methoxypyrrolidine-1-yl)phenyl)-7-(2,8-diazaspiro[4.5]decane-8-y)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

[000705] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl 2,8-diazaspiro[4,5]decane-2-carboxylate was used instead 

of tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3

methoxypyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 

2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 

1.  

N 
'. N N 

[000706] F NH 

[000707] 1H-NMR (300 MHz, DMSO-d6): 6 8.00 (t, 1H), 7.95 (d, 1H), 7.68 (d, 1H), 7.49 (d, 

1H), 7.34 (t, 1H), 6.64 (d, 1H), 6.53 (m, 2H), 4.11-3.90 (m, 5H), 3.48 (m, 1H), 3.32 (m, 3H), 

3.16 (t, 2H), 2.86 (s, 2H), 2.11 (m, 2H), 1.83 (m, 6H).  

[000708] MS (ESI*): [M+H]* m/z = 570.2 

[000709] 

[000710] Example 61: Preparation of 2-fluoro-4-(3-(2-fluoro-4-((S)-3

methoxypyrrolidine-1-yl)phenyl)-7-(octahydro-6H-pyrrolo[2,3-c]pyridine-6-y)-3H

imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000711] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl octahydro-1H-pyrrolo[2,3-c]pyridine-1-carboxylate was 

used instead of tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro

4-(3-methoxypyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, 

and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of 

Example 1.  
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*-0 

N

.N N 
NNH 

[000712] NZ F 

[000713] 1H-NMR (300 MHz, DMSO-d6): 6 8.00 (t, 1H), 7.97 (d, 1H), 7.68 (d, 1H), 7.50 (d, 

1H), 7.37 (t, 1H), 6.64 (d, 1H), 6.54 (m, 3H), 4.40 (m, 1H), 4.06 (m, 2H), 3.69 (m, 2H), 3.46 

(m, 1H), 3.32 (m, 3H), 3.18 (m, 2H), 2.95 (m, 1H), 2.76 (m, 1H), 2.73 (m, 1H), 2.26 (m, 2H), 

2.11-2.09 (m, 3H), 1.87 (m, 1H).  

[000714] MS (ESI*): [M+H]* m/z = 556.2 

[000715] 

[000716] Example 62: Preparation of 4-(7-((S)-3-aminopiperidine-1-y)-3-(2-fluoro-4

((S)-3-methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000717] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (S)-piperidine-3-ylcarbamate was used instead of tert-butyl 

(R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3-methoxypyrrolidine

1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

O F 

N N N 

[000718] F 

[000719] 1H-NMR (300 MHz, DMSO): 6 8.04-7.97 (m, 2H), 7.86-7.82 (d, 1H), 7.53-7.50 (dd, 

1H), 7.38-7.32 (t, 1H), 6.71-6.69 (d, 1H), 6.54-6.50 (m, 2H), 4.44-4.37 (m, 1H), 4.12 (s, 1H), 

3.45-3.29 (m, 8H), 3.29 (s, 3H), 2.14-2.10 (m, 3H), 1.91-1.88 (m, 1H), 1.88-1.68 (s, 2H) 

[000720] MS (ESI*): [M+H]* m/z = 530.2 

[000721] 

[000722] Example 63: Preparation of 4-(7-(3-amino-8-azabicyclo[3.2.1]octane-8-y)-3

(2-fluoro-4-((S)-3-methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 
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[000723] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (8-azabicyclo[3.2.1]octane-3-yl)carbamate was used 

instead of tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3

methoxypyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 

2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 

1.  

CNQF 

N N NH2 

[000724] F 

[000725] 1H-NMR (300 MHz, DMSO): 6 8.00-7.85 (m, 2H), 7.70-7.63 (m, 1H), 7.54-7.51 (dd, 

1H), 7.37-7.34 (m, 1H), 6.56-6.49 (m, 3H), 4.12 (s, 1H), 3.49-3.17 (m, 11H), 2.42-2.32 (m, 

2H), 2.11-1.97 (m, 6H), 1.54-1.49 (m, 2H) 

[000726] MS (ESI*): [M+H]* m/z = 556.2 

[000727] 

[000728] Example 64: Preparation of 4-(7-(3-aminopyrrolidine-1-y)-3-(2-fluoro-4-((S)-3

methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

[000729] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl pyrrolidine-3-ylcarbamate was used instead of tert-butyl 

(R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3-methoxypyrrolidine

1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

N NH 
-~ N N 

KI NH2 

[000730] N' F 

[000731] 1H-NMR (300 MHz, CDCl3): 6 8.03-8.01 (m, 1H), 7.68-7.64 (d, 1H), 7.53-7.50 (m, 

2H), 7.23-7.18 (m, 1H), 6.46-6.43 (d, 1H), 6.37-6.32 (d, 1H), 6.22-6.19 (m, 1H), 4.27-4.23 

(m, 1H), 4.13-4.12 (m, 2H), 3.82-3.79 (s, 1H), 3.52-3.37 (m, 7H), 2.29-2.07 (m, 6H) 

[000732] MS (ESI*): [M+H]* m/z = 516.2 
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[000733] 

[000734] Example 65: Preparation of 2-fluoro-4-(3-(2-fluoro-4-((S)-3

methoxypyrrolidine-1-yl)phenyl)-7-(2,7-diazaspiro[4.4]nonane-2-y)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

[000735] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl 2,7-diazaspiro[4,4]nonane-2-carboxylate was used instead 

of tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3

methoxypyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 

2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 

1.  

/ 

N 

NNH 

[000736] N F 

[000737] 1H-NMR (300 MHz, DMSO-d6): 6 7.97 (t, 1H), 7.83 (d, 1H), 7.66 (d, 1H), 7.51 (d, 

1H), 7.34 (t, 1H), 6.48 (m, 2H), 6.25 (d, 1H), 4.11 (m, 1H), 3.46 (m, 2H), 3.42 (m, 5H), 2.92 

(s, 3H), 2.87 (m, 2H), 2.78 (m, 2H), 2.08 (m, 2H), 1.98 (m, 2H), 1.77 (m, 2H).  

[000738] MS (ESI+): [M+H]+ m/z = 556.2 

[000739] 

[000740] Example 66: Preparation of (S)-2-fluoro-4-(3-(2-fluoro-4-(3

methoxypyrrolidine-1-yl)phenyl)-7-(2,7-diazaspiro[3.5]nonane-7-y)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

[000741] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl 2,7-diazaspiro[3,5]nonane-2-carboxylate was used instead 

of tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3

methoxypyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 

2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 

1.  
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/ 
O a F 

N

N N N 

[000742] F NH 

[000743] 1H-NMR (300 MHz, DMSO-d): 6 8.93 (m, 1H), 8.00-7.90 (m, 2H), 7.70 (d, 1H), 

7.51 (d, 1H), 7.35 (t, 1H), 6.67 (d, 2H), 6.52-6.47 (m, 2H), 4.08 (m, 2H), 3.96 (m, 4H), 3.45

3.42 (m, 3H), 3.24 (m, 4H), 3.16 (m, 3H), 2.26 (m, 2H), 2.08 (m, 4H).  

[000744] MS (ESI*): [M+H]* m/z = 556.2 

[000745] 

[000746] Example 67: Preparation of 4-(7-((R)-3-aminoazepane-1-y)-3-(2-fluoro-4-((S)

3-methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000747] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (R)-azepane-3-ylcarbamate was used instead of tert-butyl 

(R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3-methoxypyrrolidine

1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  
0/ 

O N F 

N 

NN 
»NH2 

[000748] N F 

[000749] 1H-NMR (300 MHz, DMSO-d6): 6 7.98 (t, 1H), 7.85 (d, 2H), 7.69 (d, 1H), 7.52 (d, 

1H), 7.38 (m, 1H), 6.53 (m, 3H), 4.59-4.39 (m, 2H), 4.11 (m, 1H), 3.54-3.35 (m, 9H), 3.16 

(m, 2H), 2.40-1.22 (m, 9H).  

[000750] MS (ESI*): [M+H]* m/z = 544.2 

[000751] 

[000752] Example 68: Preparation of 2-fluoro-4-(3-(2-fluoro-4-((S)-3

methoxypyrrolidine-1-yl)phenyl)-7-(tetrahydro-1H-furo[3,4-c]pyrrole-5(3H)-y)-3H

imidazo[4,5-b]pyridine-2-yl)benzonitrile 

[000753] The desired compound was obtained in substantially the same manner as in 

Example 1, except that hexahydro-1H-furo[3,4-c]pyrrole was used instead of tert-butyl (R)
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piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3-methoxypyrrolidine-1

yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

/ 

N 

[000754] N F 

[000755] 1H-NMR (300 MHz, DMSO-d6): 6 7.97 (t, 1H), 7.92 (d, 1H), 7.71 (d, 1H), 7.52 (d, 

1H), 7.35 (m, 1H), 6.52-6.48 (m, 2H), 6.34 (d, 1H), 4.10-3.83 (m, 7H), 3.62 (m, 2H), 3.47

3.35 (m, 3H), 3.31 (m, 3H), 3.08 (m, 2H), 2.09 (m, 2H).  

[000756] MS (ESI*): [M+H]* m/z = 543.2 

[000757] 

[000758] Example 69: Preparation of (S)-2-fluoro-4-(3-(2-fluoro-4-(3

methoxypyrrolidine-1-yl)phenyl)-7-(2,6-diazaspiro[3.3]heptane-2-y)-3H-imidazo[4,5

b]pyridine-2-yl) benzonitrile 

[000759] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl 2,6-diazaspiro[3.3]heptane-2-carboxylate was used 

instead of tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3

methoxypyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 

2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 

1.  

0/ 

N _ 

N N N 

[000760] N F 

[000761] 1H-NMR (300 MHz, CDCl3): 6 8.03-8.01 (m, 1H), 7.68-7.64 (d, 1H), 7.53-7.50 (m, 

2H), 7.23-7.18 (m, 1H), 6.46-6.43 (d, 1H), 6.37-6.32 (d, 1H), 6.22-6.19 (m, 1H), 4.27-4.23 

(m, 1H), 4.13-4.12 (m, 2H), 3.82-3.79 (s, 1H), 3.52-3.37 (m, 7H), 2.29-2.07 (m, 6H) 

[000762] MS (ESI*): [M+H]* m/z = 528.2 

[000763] 
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[000764] Example 70: Preparation of (S)-2-fluoro-4-(3-(2-fluoro-4-(3

methoxypyrrolidine-1-yl)phenyl)-7-(3,9-diazaspiro[5.5]undecan-3-y)-3H-imidazo[4,5

b]pyridine-2-yl) benzonitrile 

[000765] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl 3,9-diazaspiro[5.5]undecane-3-carboxylate was used 

instead of tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3

methoxypyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 

2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 

1.  

0/ 

CN F 
N 

N N 

-N N 

[000766] NH 

[000767] 1H-NMR (300 MHz, DMSO): 6 8.02-7.93 (m, 2H), 7.71-7.67 (dd, 1H), 7.50-7.47 

(dd, 1H), 7.40-7.39 (d, 1H), 7.37-7.34 (t, 1H), 6.71-6.70 (d, 1H), 6.56-6.51 (m, 2H), 4.12

4.02(m, 7H), 3.29 (s, 3H), 3.29-3.11(m, 5H), 2.14-2.08 (m, 2H), 1.69-1.67 (m, 8H) 

[000768] MS (ESI*): [M+H]* m/z = 584.2 

[000769] 

[000770] Example 71: Preparation of 4-(7-(3,7-diazabicyclo[3.3.1]nonane-3-y)-3-(2

fluoro-4-((S)-3-methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000771] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl 3,7-diazabicyclo[3.3.1]nonane-3-carboxylate was used 

instead of tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3

methoxypyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 

2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 

1.  
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0/ 

ON F 

7N( 

[000772] N F 

1H-NMR (300 MHz, CDCl): 6 8.24-8.23 (d, 1H), 7.62-7.56 (m, 3H), 7.23-7.167 (m, 

1H), 6.63-6.61 (d, 1H), 6.46-6.43 (d, 1H), 6.38-6.34 (d, 1H), 4.91-4.87 (d, 1H), 4.60-4.56(d, 

1H), 4.14-4.11 (m, 1H), 3.81-3.70 (m, 2H), 3.59-3.37 (m, 13H), 2.39 (s, 2H), 2.23-2.19 (m, 

4H) 

[000773] MS (ESI*): [M+H]* m/z = 556.2 

[000774] 

[000775] Example 72: Preparation of (S)-2-fluoro-4-(3-(2-fluoro-4-(3

methoxypyrrolidine-1-yl)phenyl)-7-(4-methylpiperazine-I-y)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

[000776] The desired compound was obtained in substantially the same manner as in 

Example 1, except that 1-methylpiperazine was used instead of tert-butyl (R)-piperidine-3

ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3-methoxypyrrolidine-1-yl)aniline was 

used instead of p-toluidine in Step 3) of Example 1, 2-fluoro-4-formylbenzonitrile was used 

instead of 4-formylbenzonitrile in Step 5) of Example 1 and Step 6 was not performed.  

NQ 

N N 

[000777] N' F 

1H-NMR (300 MHz, CDCl):6 8.10 (d, 1H), 7.68 (d, 1H), 7.55 (m, 2H), 7.22 (m, 1H), 6.49 

(m, 2H), 6.35 (d, 1H), 4.13 (m, 1H), 4.07 (m, 4H), 3.71 (s, 1H), 3.49 (m, 2H), 3.38 (s, 3H), 

2.69 (d, 1H), 2.66 (m, 4H), 2.40 (m, 3H), 2.16 (m, 2H).  

[000778] MS (ESl*): [M+H]* m/z = 530.3 

[000779] 

[000780] Example 73: Preparation of 4-(7-((R)-3-aminoazepane-1-y)-3-(2-fluoro-4

(tetrahydro-1H-furo[3,4-c]pyrrole-5(3H)-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 
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[000781] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (R)-azepane-3-ylcarbamate was used instead of tert-butyl 

(R)-piperidine-3-ylcarbamate in Step 2) of Example 1, 2-fluoro-4-(tetrahydro-1H-furo[3,4

c]pyrrole-5(3H)-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 2

fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  

N N 

N .N 

[000782] N F 

[000783] 1H-NMR (300 MHz, CDCl3): 6 8.05 (d, 1H), 7.59 (m, 3H), 7.24 (m, 1H), 6.52 (m, 

1H), 6.42 (m, 2H), 4.71 (t, 1H), 4.03 (m, 3H), 3.74 (m, 2H), 3.55 (m, 5H), 3.31 (m, 2H), 3.13 

(m, 2H), 2.11 (m, 1H), 1.91 (m, 6H), 1.53 (m, 2H).  

[000784] MS (ESI*): [M+H]* m/z = 556.3 

[000785] 

[000786] Example 74: Preparation of 4-(7-((R)-3-aminoazepane-1-y)-3-(2-fluoro-4-((S)

3-(methoxymethyl)pyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000787] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (R)-azepane-3-ylcarbamate was used instead of tert-butyl 

(R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3

(methoxymethyl)pyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) of 

Example 1, and 2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in 

Step 5) of Example 1.  

N 

-
N 

N 
,NH 2 

[000788] F 

[000789] 1H-NMR (300 MHz, CDCl3): 6 8.03 (d, 1H), 7.57 (m, 3H), 7.21 (m, 1H), 6.45 (m, 

1H), 6.35 (m, 2H), 4.72 (t, 1H), 4.06 (m, 1H), 3.49 (m, 11H), 3.16 (m, 1H), 2.69 (m, 1H), 
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2.13 (m, 4H), 1.90 (m, 4H), 1.50 (m, 2H).  

[000790] MS (ESI*): [M+H]* m/z = 558.3 

[000791] 

[000792] Example 75: Preparation of 4-(7-((S)-3-(aminomethyl)piperidine-1-y)-3-(2

fluoro-4-((S)-3-methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

[000793] The desired compound was obtained in substantially the same manner as in 

Example 1, except that tert-butyl (R)-(piperidine-3-ylmethyl)carbamate was used instead of 

tert-butyl (R)-piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3

methoxypyrrolidine-1-yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 

2-fluoro-4-formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 

1.  

F 

N 

NH
2 

[000794] NZ F 

[000795] 1H-NMR (300 MHz, CDCl3): 6 8.16 (t, 1H), 7.55 (m, 1H), 7.44 (m, 1H), 7.09 (m, 

1H), 6.57 (m, 1H), 6.38 (m, 1H), 6.28 (m, 1H), 4.92 (m, 1H), 4.11 (m, 1H), 3.76 (m, 1H), 

3.70 (m, 1H), 3.47 (m, 3H), 3.38 (s, 3H), 3.37 (m, 2H), 3.12 (m, 1H), 3.01 (m, 1H), 2.46 (m, 

1H), 2.17 (m, 3H), 1.84 (m, 4H), 1.62 (m, 2H), 1.25 (s, 2H).  

[000796] MS (ESI*): [M+H]* m/z = 544.3 

[000797] 

[000798] Example 76: Preparation of 1-(2-(4-cyano-3-fluorophenyl)-3-(2-fluoro-4-((S)-3

methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-7-yl)piperidine-2

carbonitrile 

[000799] The desired compound was obtained in substantially the same manner as in 

Example 1, except that piperidine-3-carbonitrile was used instead of tert-butyl (R)

piperidine-3-ylcarbamate in Step 2) of Example 1, (S)-2-fluoro-4-(3-methoxypyrrolidine-1

yl)aniline was used instead of p-toluidine in Step 3) of Example 1, and 2-fluoro-4

formylbenzonitrile was used instead of 4-formylbenzonitrile in Step 5) of Example 1.  
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/ 

N F 

I N N 

[000800] NZ F 

[000801] 1H-NMR (300 MHz, CDC13): 5 8.13 (d, 1H), 7.66 (d, 1H), 7.59 (d, 2H), 7.23 (m, 1H), 

6.52 (d, 1H), 6.47 (m, 1H), 6.38 (m, 1H), 4.76 (m, 1H), 4.12 (m, 3H), 3.63 (m, 1H), 3.47(m, 

8H), 3.00 (m, 1H), 2.12 (m, 5H), 1.83 (m, 1H).  

[000802] MS (ESIl): [M+H]* m/z = 540.2 

[000803] The structures of the compounds obtained according to Examples 1 to 76 are 

shown in Table 1.  

[000804] 

[000805] Table 1 

Example Name Structure 

(R)-4-(7-(3-aminopiperidine-1-yI)-3-(p- H'C 

1 tolyl)-3H-imidazo[4,5-b]pyridine-2- N 

yl)benzonitrile N N NH2 

(R)-4-(7-(3-aminopyrrolidine-1-y)-3-( 4 - N 

2 cyclopropylphenyl)-3H-imidazo[4,5- N 

b]pyridine-2-yl)benzonitrile N 

4-(7-(4-aminopiperidine-1-y)-3-( 4 - N 

3 cyclopropylphenyl)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile N 
NH

2 

(R)-4-(3-(4-cyclopropylphenyl)-7-(3

N 4 (methylamino)piperidine-1-yl)-3H- N/ 

imidazo[4,5-b]pyridine-2-yl)benzonitrile N -NH 
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(R)-4-(7-(3-aminopiperidine-1-yI)-3-( 4

5 cyclopropylphenyl)-3H-imidazo[4,5- _ 

bjpyridine-2-yI)benzonitrile N,,_e NDII 

6 fluoro-phenyl)-3H-imidazo[4,5- IN N NH 
b~pyridine-2-yI)-2-fluorobenzonitrile N NH 

F 

\/ N 

7 fluoro-4-methylphenyl)-3H-imidazo[4,5- N N 
"NH 

b~pyridine-2-yI)-2-fluorobenzonitrile " D-IH 
F 

(R)-4-(7-(3-aminoazepane-1-yI)-3-( 4-IN 

8 cyclopropylphenyl)-3H-imidazo[4,5- N / 

b~pyridine-2-yI)-2-fluorobenzonitrile F~~NNH 

(R)-4-(7-(3-aminopiperidine-1-yI)-3-( 4 - O 

9 (piperidine-1 -yI)phenyl)-3H-imidazo[4,5- N ~ 

b~pyridine-2-yI)-2-fluorobenzonitrile NIN(JNH2 

F 

(R)-4-(7-(3-aminopiperidine-1-yI)-3-( 2- ON F 

fluoro-4-(piperidine-1 -yI)phenyl)-3H- \I - N 
10 lk 

imidazo[4,5-b~pyridine-2-yI)-2- -~N/N 

fluorobenzonitrileNF 

(R)-4-(7-(3-aminopiperidine-1-yI)-3-( 4

I- F 

cyclopropyl-2-fluorophenfl)-3H- \/N 

11 N imidazo[4,5-b~pyridine-2-yi)-2- N .NH 

fluorobenzonitrile NF 
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(R)-2-fluoro-4-(7-(3

(methylamino)piperidine-1 -yi)-3-(4- N 

12 
(pyrrol idi ne-1 -yI)phenyl)-3H- N 

i midazo[4,5-b] pyrid ine-2-yI)benzon itri le F 

(pyrrol idi ne-1 -yI)phenyl)-3H- la~ 
13 imidazo[4,5-b]pyridine-2-yI)-2- N N MH 

fiuorobenzonitrile NZ F 

(R)-4-(7-(3-am inopiperid ine-I -yi)-3-(4- I~ 

14 (dimethylamino~phenfl)-3H- N 

imidazo[4,5-b]pyridine-2-y)-2- N N 

NNH fiuorobenzonitrile NF 

4-(7-(3-amino-B
/I N 

15 azabicyclo[3.2.1 ]octane-8-y)-3-(p-tolyl)- \ 
3H-imidazo[4,5-b]pyridine-2-yI)-2- '- N N rNH2 

fiuorobenzonitrile N F 

(R)-4-(7-(3-aminopiperidine-1-yI)-3-(o- N 
N 1

" 

16 tolyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2- 
NN NH 

fiuorobenzonitrile N 

(R)-4-(7-(3-aminopiperidine-1-yI)-3-(m- \, 

17 tolyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-NN 

fiuorobenzonitrile N ~H 
F 

(R)-4-(7-(3-aminopiperidine-1-yI)-3-(4- -F 

/ N 
cyclopropyl-2,6-difluorophenyl)-3H-_ 

18 F 

imidazo[4,5-b]pyridine-2-y)-2- ~N NjNH2 

fiuorobenzonitrile N F 
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(R)-4-(7-(3-am inopiperid ine-1 -yi)-3-(2,6- ON1! F 

dif luoro-4-(pyrrolidine-1 -yI)phenyl)-3H- N/ 
19 F 

imidazo[4,5-b]pyridine-2-y)-2- N - (j.NH, 

fiuorobenzonitrile N~ F 

(R)-4-(7-(3-am inopiperid ine-I -yi)-3-(3- -oF 

20 fl uoro-4-methoxyphenyl)-3H-/ 
20 imidazo[4,5-b]pyridine-2-y)-2- 

N NH 

fiuorobenzonitrile N 

(R)-4-(7-(3-am inopiperid ine-1 -yi)-3-(4- --,N 

21 (diethylamino)phenyl)-3H-imidazo[4,5- N-'_ 
N 

H b]pyrid ine-2-yi)-2-f luorobenzon itri le ()H 

(R)-4-(7-(3-am inopiperid ine-I -yi)-3-(4- N 

(cyclopropyl(methyl)amino)phenyl)-3H- N / 

22 imidazo[4,5-b]pyridine-2-y)-2-N H 

fiuorobenzonitrile N' 

4-(7-((R)-3-am inopiperid ine-I -yi)-3-(2- C 

fluoro-4-(3-methoxypyrrolidine-I - I/N 

23 CNCN 
yI)phenyl)-3H-imidazo[4,5-b]pyridine-2- N 

yI)-2-f luorobenzon itri le D~ FH 

~-0 
4-(7-((R)-3-am inopiperid ine-I -yi)-3-(2- N 

24 fiuoro-4-((R)-3-methoxypyrrolidine-I - F 

yI)phenyl)-3H-imidazo[4,5-b]pyridine-2-NN 
H 
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~-0 
4-(7-((R)-3-am inopiperid ine-1 -yi)-3-(2- O 

fl uoro-4-((S)-3-methoxypyrrol idi ne-1 -N 
25 N- N9 

yI)phenyl)-3H-imidazo[4,5-b]pyridine-2- N QNH 

yI)-2-f luorobenzon itri le D. FNH 

(R)-4-(7-(3-am inopiperid ine-I -yi)-3-(4-FF 
N 'OC.N 

26 (3,3-dif luoropyrrol idi ne-I -yi)-2- N N 

fiuorophenyl)-3H-imidazo[4,5- N N -.NH2 

b]pyrid ine-2-yi)-2-f luorobenzon itri le NZ F 

(R)-4-(7-(3-am inopiperid ine-I -yi)-3-(2- ON 

27 fluoro-4-(pyrrolidine-I -y)phenyl)-3H- \aN 
imidazo[4,5-b]pyridine-2-y)-2- _'- N N 9.NH2 

fiuorobenzonitrile N " F 

(R)-4-(7-(3-am inopiperid ine-I -yi)-3-(p- N 

N
1 

28 tolyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-NN 
'NH2 fiuorobenzonitrileN 

F 

(R)-4-(7-(3-aminopiperidine-I-yI)-3- ZQ N 
N / 

29 phenyl-3H-imidazo[4,5-b]pyridine-2-yI)- IN N INH2 

2-fluorobenzonitrile N~ 

(R)-4-(7-(3-aminopiperidine-I-yI)-3-(4- G 

30 cyclopentyloxy)-2-fluorophenyl)-3H-'a 
imidazo[4,5-b]pyridine-2-y)-2- NNNH 2 

fiuorobenzonitrile NI F 

(R)-4-(7-(3-aminopiperidine-I-yI)-3-(2- - C 

31 fiuoro-4-(3-methoxyazetidine-I
yI)phenyl)-3H-imidazo[4,5-b]pyridine-2- ~N NjNH2 

yi)-2-fluorobenzonitrile N F 
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0 
(S)-1-(4-(7-((R)-3-aminopiperidine-1-y)- o 

32 2-(4-cyano-3-fluorophenyl)-3H- N FN 

imidazo[4,5-b]pyridine-3-yl)-3- 
N N 

fluorophenyl)pyrrolidine-3-yiacetate 
F 

(R)-4-(7-(3-aminopiperidine-1-y)-3-(2- 0 

fluoro-4-morpholinophenyl)-3H

imidazo[4,5-b]pyridine-2-yl)-2- N N NH 2 

fluorobenzonitrile N F 

(R)-4-(7-(3-aminopiperidine-1-yl)-3-(2- F N F 

34 fluoro-4-methylpiperazine-1-yl)phenyl)- CIfN 

3H-imidazo[4,5-b]pyridine-2-y)-2- 
s.. N NH2 

fluorobenzonitrile N F 

HO 
4-(7-((R)-3-aminopiperidine-1-y)-3-(2- 

HO F fluoro-4-((S)-3-hydroxypyrrolidine-1
35 N 

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2- 
N NH2 

yi)-2-fluorobenzonitrile N F 

4-(7-((R)-3-aminopiperidine-1-y)-3-(4- 
- F 

((S)-3-chloropyrrolidine-1-y)-2- N 
36 (N '.  

fluorophenyl)-3H-imidazo[4,5- 
N NH2 

b]pyridine-2-yI)-2-fluorobenzonitrile 
N F 

(R)-4-(7-(3-aminopiperidine-1-y)-3-(3-(2

morpholinoethoxy)phenyl)-3H- N N 
37 imidazo[4,5-b]pyridine-2-yl)-2- 

N NH 2 

fluorobenzonitrile F 
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(R)-4-(7-(3-am inopiperid ine-1 -yi)-3-(4- rN0 

38 (morpholino-4-carbonyl)phenyl)-3H- O 
imidazo[4,5-b]pyridine-2-y)-2- 'NNNH 2 

fiuorobenzonitrile NF 

4-(7-((R)-3-am inopiperid ine-I -yi)-3-(4-\

(S)-3-ethoxypyrrolidine-I -yi)-2- O 

fiuorophenyl)-3H-imidazo[4,5- N NjNH2 

b]pyrid ine-2-yi)-2-f luorobenzon itri leF 

HO 

(R)-4-(7-(3-am inopiperid ine-I -yi)-3-(4-N 

40 hydroxyphenyl)-3H-imidazo[4,5- N~~H 

b]pyrid ine-2-yi)-2-f luorobenzon itri le . F 

(R)-4-(7-(3-aminopiperidine-I-yI)-3-(4-N 

41 cyanophenyl)-3H-imidazo[4,5- N NH2 

b]pyridine-2-yI)-2-fluorobenzonitrile N 

(R)-4-(7-(3-aminopiperidine-I-yI)-3-(2,3-N 

dihydro-IH-indene-5-y)-3H- -\ 

42 imidazo[4,5-b]pyridine-2-y)-2- eN NH 

fiuorobenzonitrile N' F 

(R)-4-(7-(3-aminopiperidine-I-yI)-3-(4- NI 

43 isopropylphenyl)-3H-imidazo[4,5- -\ 
~NN H 

b]pyridine-2-yI)-2-fluorobenzonitrile N 
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N 
(R)-4-(7-(3-aminopiperidine-1-yl)-3-(1- \ 1-llN 

44 methyl-1H-indole-5-y)-3H-imidazo(4,5- 
N ,NH2 

b)pyridine-2-yl)-2fluorobenzonitrile N' F 

N -F 

(R)-4-(7-(3-aminopiperidine-1-y)-3-(5

45 methylpyridine-2-yl)-3H-imidazo[4,5- N ,NH 2 

b]pyridine-2-yl)-2-fluorobenzonitrile 
N' F 

(R)-4-(7-(3-aminopiperidine-1-y)-3-(4- N N 

46 cyclohexylphenyl)-3H-imidazo[4,5
N N NH 2 

b]pyridine-2-yl)-2-fluorobenzonitrile N F 
N F 

(R)-4-(7-(3-aminopiperidine-1-yl)-3-(3- N 

47 vinylphenyl)-3H-imidazo[4,5-b]pyridine- N ,NH2 

2-yl)-2-fluorobenzonitrile N F 

(R)-4-(7-(3-aminopiperidine-1-y)-3-(4

((3

48 methoxypropyl)(methyl)amino)phenyl)- N N 
N NH2 

3H-imidazo[4,5-b]pyridine-2-y)-2
N F 

fluorobenzonitrile 

4-(7-((R)-3- aminopiperidine-1-y)-3-(2

fluoro-4-(tetrahydro-1H-furo[3,4- N 

49 c]pyrrole-5(3H)-yl)phenyl)-3H- N 

imidazo[4,5-b]pyridine-2-yl)-2- N NH2 

fluorobenzonitrile N F 
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(R)-4-(7-(3-aminopiperidine-1-y)-3- 
N 

50 cyclohexyl-3H- imidazo[4,5-b]pyridine- N ,NH2 

2-yi)-2-fluorobenzonitrile N' F 

(R)-4-(7-(3-aminopiperidine-1-y)-3-(4- N 

51 hexylphenyl)-3H- imidazo[4,5- -.. N , NH2 

b]pyridine-2-yI)-2-fluorobenzonitrile N F 

4-(7-((R)-3-aminopiperidine-1-yl)-3-(2

fluoro-4-((S)-3-methoxypyrrolidine-1- N _ 

52 Nc 
y)phenyl)-3H-imidazo[4,5-b]pyridine-2- NH 

yi)-3-fluorobenzonitrile N' 

4-(7-((R)-3-aminopiperidine-1-y)-3-(2

fluoro-4-((S)-3-methoxypyrrolidine-1- N _ 

53N 
yl)phenyl)-3H-imidazo[4,5-b]pyridine-2- 

N NNH2 
yi)-3-methoxybenzonitrile N 

(R)-4-(7-(3-aminopiperidine-1-yI)-3-(1- N N 

methyl-IH-pyrrolo[2,3-b]pyridine-5-y)- N 

54 3H-imidazo[4,5-b]pyridine-2-y)-2- N ,NH 2 

fluorobenzonitrile N F 

(R)-4-(7-(3-aminopiperidine-1-yI)-3-(1- N 
N:: N 

methyl-IH-indazole-5-y)-3H- N 

imidazo[4,5-b]pyridine-2-yl)-2- N ,NH2 

fluorobenzonitrile N F 
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0
4-(7-((R)-3-am inopiperid ine-I -yi)-3-(2- O a 

56 fliuoro-4-(S)-3-methoxypiperidi ne-I -NN 

yI)phenyl)-3H-imidazo[4,5-b]pyridine-2- ~ N NIINH 2 

yI)-2-f luorobenzon itri le N 

N 

4-(7-((R)-3-am inopiperid ine-I -yi)-3-(4-(3- N 

(dimethylamino)pyrrolidine-I -yi)-2- C 

fiuorophenyl)-3H-imidazo[4,5- N WH 

N N iNH 
b]pyrid ine-2-yi)-2-f luorobenzon itri le N'I 

(R)-4-(7-(3-am inopiperid ine-I -yi)-3-<,Sc 

58 (benzo[cilthiazole-5-yI)-3H-imidazo[4,5- N Nj NH2 

b]pyrid ine-2-yi)-2-f luorobenzon itri le N 

4-(7-(R)-3-aminopiperidine-I -yi)-3-(2

fiuoro-4-((S)-3- ON F_ 
59 (methoxymethyl)pyrrolidine-1 - cc 

yI)phenyl)-3H-imidazo[4,5-b]pyridine-2- N N NH2 

yI)-2-f luorobenzon itri le N' F 

-0 
(S)-2-fluoro-4-(3-(2-fluoro-4-(3- 

C 

60methoxypyrrol idi ne-I -y)phenyl)-7-(2,8
diazaspiro[4.5]decane-8-y)-3H- ~NN 

i midazo[4,5-b] pyrid ine-2-yI)benzon itri le N'p 

NF ZNH 

2-f luoro-4-(3-(2-f luoro-4-((S)-3- -0 

methoxypyrrol idi ne-I -yI)phenyl)-7- ON7~ F 

61 (octahyd ro-6H-pyrrolo[2,3-c] pyrid ine-6- C 

yI)-3H-imidazo[4,5-b]pyridine-2- (N 7 H 

yI)benzonitrile N' F 

91 

17918708_ 1(GHMatters) P1187.AU



-0 
4-(7-((S)-3-aminopiperidine-1-y)-3-(2- 

N F fluoro-4-((S)-3-methoxypyrrolidine-1
62 N .  

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2- N N 

yl)-2-fluorobenzonitrile N F 

4-(7-(3-amino-8- -0 
azabicyclo[3.2.1]octane-8-y)-3-(2- CN F 

63 fluoro-4-((S)-3-methoxypyrrolidine-1

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2- 
N N NH2 

yl)-2-fluorobenzonitrile N F 

-o 
4-(7-(3-aminopyrrolidine-1-y)-3-(2- 

ON F fluoro-4-((S)-3-methoxypyrrolidine-1- N 
64 CIN 

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2- N N 

yl)-2-fluorobenzonitrile 3 F2 
N F 

2-fluoro-4-(3-(2-fluoro-4-((S)-3- 
N F methoxypyrrolidine-1-yl)phenyl)-7-(2,7- N 

65 Nc '
diazaspiro[4.4]nonane-2-yl)-3H- 

N 

imidazo[4,5-b]pyridine-2-yl)benzonitrile H 
N F 

(S)-2-fluoro-4-(3-(2-fluoro-4-(3- 
N F 

methoxypyrrolidine-1-yl)phenyl)-7-(2,7- N 

diazaspiro[3.5]nonane-7-yl)-3H- N N-N 

imidazo[4,5-b]pyridine-2-yl)benzonitrile 
N F NH 
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o/ 
4-(7-((R)-3-aminoazepane-1-y)-3-(2- 

N F fluoro-4-((S)-3-methoxypyrrolidine-1- N 
67 

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2- JN N ,NH2 

yl)-2-fluorobenzonitrile 
N F 

2-fluoro-4-(3-(2-fluoro-4-((S)-3- 0 

methoxypyrrolidine-1-yl)phenyl)-7- N F 

68 (tetrahydro-1H-furo[3,4-c]pyrrole-5(3H)- N 

yI)-3H-imidazo[4,5-b]pyridine-2- N 

yl)benzonitrile N F O 

(S)-2-fluoro-4-(3-(2-fluoro-4-(3- 
N F 

methoxypyrrolidine-1-yl)phenyl)-7-(2,6- 1F 
69 Nc 

diazaspiro[3.3]heptane-2-y)-3H- 
N 

imidazo[4,5-b]pyridine-2-yl)benzonitrile I Lb 
N FQ"N 

(S)-2-fluoro-4-(3-(2-fluoro-4-(3

70 methoxypyrrolidine-1-yl)phenyl)-7-(3,9
diazaspiro[5.5]undecane-3-y)-3H- 'N N 

imidazo[4,5-b]pyridine-2-yl)benzonitrile N 
N" F NH 

4-(7-(3,7-diazabicyclo[3.3.1]nonane-3- a 

yl)-3-(2-fluoro-4-((S)-3- N F 

71 methoxypyrrolidine-1-yl)phenyl)-3H- N_ 

imidazo[4,5-b]pyridine-2-yl)-2- N 

fluorobenzonitrile NN FH 
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0/ 

(S)-2-fluoro-4-(3-(2-fluoro-4-(3- 
QN F 

72 methoxypyrrolidine-1-yl)phenyl)-7-(4- C N 
methylpiperazine-1-yl)-3H-imidazo[4,5- N 

b]pyridine-2-yl)benzonitrile N 
N F 

4-(7-(R)-3-aminoazepane-1-y)-3-(2

fluoro-4-(tetrahydro-1H-furo[3,4- N 

73 c]pyrrole-5(3H)-yl)phenyl)- N 

3H-imidazo[4,5-b]pyridine-2-y)-2- N ,NH2 

fluorobenzonitrile N F 

4-(7-((R)-aminoazepane-1-y)-3-(2

fluoro-4-((S)-3- ON F 

74 methoxymethyl)pyrrolidine-1

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2- N NH2 

yl)-2-fluorobenzonitrile N' F 

4-(7-((S)-3-(aminomethyl)piperidine-1- -0 
yl)-3-(2-fluoro-4-((S)-3- CN F 

75 methoxypyrrolidine-1-yl)phenyl)-3H- N 

imidazo[4,5-b]pyridine-2-yl)-2- N NH2 

fluorobenzonitrile N F 

o' 
1-(2-(4-cyano-3-fluorophenyl)-3-(2

fluoro-4-((S)-3-methoxypyrrolidine-1- N F 76 CCN 
yl)phenyl)-3H-imidazo[4,5-b]pyridine-7- 'N N --N 

yl)piperidine-2-carbonitrile 
N F 

[000806] The compounds prepared in the Examples were subjected to bioassay as follows.  

[000807] 

[000808] Experimental Example 1: Biochemical analysis of LSD1 histone 

demethylase inhibitor 

94 

17918708_1 (GHMatters) P116867.AU



[000809] The biochemical inhibition activity of the synthesized compounds on LSD1 was 

measured. The activity measurement was performed using LSD1 fluorescence analysis kit 

(available from BPS Bioscience Co., Ltd., Catalog No: 50106). This analysis kit is designed 

to measure activity of LSD1 enzyme. H202 generated upon demethylation of Lys4 moiety of 

histone H3 by LSD1 is reacted with HRP/Amplex Red reagent to form fluorescent Resorufin, 

which is measured by this kit, thereby confirming demethylation. Activity inhibition of each 

of the compounds on LSD1 is shown in Table 2.  

[000810] The results are expressed as an IC5o value. As for a control, GSK2879552 

(available from GlaxoSmithKline USA) was used.  

[000811] Table 2 

LSDI (IC5o, LSDI (IC5o, LSDI (IC5o, 
Example M) E xample M)E xamplenM nM) nM) nM) 

Control 311 13 23 32 38 

1 56 14 26 35 45 

2 162 18 38 36 26 

3 53 19 29 39 25 

4 44 21 27 49 30 

5 101 23 17 60 100 

7 26 24 19 61 38 

8 23 25 38 62 36 

9 38 26 29 64 24 

10 40 27 37 67 30 

11 21 28 40 73 28 

12 24 31 30 

[000812] 

[000813] Experimental Example 2: Cell growth suppression test 
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[000814] Cell growth suppression effects of the synthesized compounds on NCI-H1417 

cells were identified. The cells were treated with the synthesized compounds for 10 days.  

Then, in order to test the cell growth suppression, CellTiter-Glo Luminescent Cell Viability 

Assay (available from Promega, USA) was used. This test is to measure emission signals 

proportional to the number of ATPs based on a fixed amount of ATPs, which represents the 

presence of metabolically active cells, thereby determining the number of viable cells. 50 % 

suppression of the compounds on NCI-H1417 cells are shown in Table 2. The results are 

expressed as a G15o value. As for a control, GSK2879552 (available from GlaxoSmithKline 

USA) was used.  

[000815] Table 3 

[000816] 

NCI- NCI
NCI- NCI

H1417 H1417 
Example H1417 Example Example Example H1417 

(G15o, nM) (1, (M, (G15o, nM) 
nM) nM) 

Control 311 23 4.8 39 3.6 56 14 

1 90 24 7.6 40 42 57 53 

2 40 25 4.4 42 26 58 64 

3 230 26 26 43 60 60 32 

4 103 27 64 44 171 61 11 

5 159 28 37 45 171 62 20 

7 99 30 62 46 303 63 290 

8 56 31 32 47 360 64 14 

9 100 32 46 48 23 65 39 

10 30 33 44 49 5.3 66 23 

11 24 34 101 51 242 67 2.7 

13 62 35 17 52 30 68 >1000 

18 46 36 26 53 >1000 69 >1000 

19 18 37 148 54 21 70 34 
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21 27 38 612 55 7.9 71 44 

[000817] It is to be understood that, if any prior art publication is referred to herein, such 

reference does not constitute an admission that the publication forms a part of the common 

general knowledge in the art, in Australia or any other country.  

[000818] In the claims which follow and in the preceding description of the invention, except 

where the context requires otherwise due to express language or necessary implication, the 

word "comprise" or variations such as "comprises" or "comprising" is used in an inclusive 

sense, i.e. to specify the presence of the stated features but not to preclude the presence or 

addition of further features in various embodiments of the invention.  
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CLAIMS 

1. A compound selected from compounds represented by Formula 1, and 

tautomers, stereoisomers, solvates, and pharmaceutically acceptable salts thereof: 

Formula 1 

(R2)m 

N,, (R6)n 

>R4) 

wherein, in Formula 1, 

® is a C3-C14 carbocyclic group or a C1-C14 heterocyclic group; 

R 1(s) are each independently any one selected from hydrogen, a halogen, a cyano 

group, a hydroxy group, a thiol group, a nitro group, an amino group, a C1-C3 alkyl group, a 

halo C1-C3 alkyl group, a C1-C3 alkoxy group, and a halo C1-C3 alkoxy group; 

R2 (s) are each independently any one selected from hydrogen, a halogen, a cyano 

group, a hydroxy group, an acetyloxy group, a thiol group, a nitro group, an amino group, a 

C1-C alkyl group, a halo C1-C alkyl group, a C2-C alkenyl group, a halo C2-C alkenyl 

group, a C2-C alkynyl group, a C1-C alkylhydroxy group, a C1-C alkoxy group, a halo Ci

C alkoxy group, a C1-C3 alkoxyCl-C alkyl group, a C3-C9 cycloalkyl group, a halo C3-C9 

cycloalkyl group, a C3-C9 cycloalkoxy group, a C3-C9 cycloalkenyl group, -N(Q)(Q6), 

C(O)N(Q)(Q), -O-(C1-Ce alkyl)-N(Q)(Q), C3-C9 heterocycloalkyl group, a C3-C9 heterobi 

cycloalkyl group, and a C3-C9 heterocycloalkenyl group, 

wherein Q5 and Q6 are each independently any one selected from hydrogen, a Ci

C alkyl group, a C2-C alkenyl group, a C1-C alkoxy group, and a C3-C cycloalkyl group, 

each of which is unsubstituted or substituted with one to four substituents independently 

selected from a halogen, a hydroxy group, an amino group, a C1-C3 alkyl group, and a Ci

C3 alkoxy, and 

Q5 and Q6 form, together with a nitrogen atom to which they are bonded, a C3-C8 

heterocyclic group or a C6-C14 heterobicyclic group, and the C3-C heterocyclic group or the 

C6-C14 heterobicyclic group are unsubstituted or substituted with any one substituent 
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selected from a halogen, a cyano group, a hydroxyl group, an acetyloxy group, a thiol group, 

a nitro group, an amino group, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 

alkylamino group, a C1-C3 dialkylamino group, a C1-C3 alkoxy(C1-C alkyl)amino group, a 

C1-C3 alkoxydi(C1-C3 alkyl)amino group, a C3-C cycloalkyl(C1-C3 alkyl)amino group, a Ci

C3 alkoxy group, a halo C1-C3 alkoxy group, a C1-C3 alkoxyCl-C alkyl group, a C3-C6 

cycloalkyl group, and a halo C3-C cycloalkyl group; 

® is any one selected from a piperidinyl group, a pyrrolidinyl group, piperazinyl 

group, azepanyl group, a diazaspiroC5-C14cyclic group, a pyridinyl group, a pyridazinyl 

group, a pyrimidinyl group, a pyrazinyl group, a pyrazolyl group, an indolyl group, a 

dihydroindolyl group, a octahydroindolyl group, a octahydroisoindolyl group, a furopyrrolyl 

group, a pyrrolopyridinyl group, an azabi cyclo C8-Clo alkanyl group, and a diazabi cyclo C8

C12 cyclic group; 

R6(s) are each independently any one selected from hydrogen, a halogen, a cyano 

group, a hydroxy group, a thiol group, a nitro group, an amino group, a C1-C alkyl group, a 

halo C1-C alkyl group, a C1-C alkylhydroxy group, a C2-C alkenyl group, a halo C2-C6 

alkenyl group, a C2-C alkynyl group, a halo C2-C alkynyl group, a C3-C cycloalkyl group, 

a halo C3-C9 cycloalkyl group, a C1-C alkoxy group, a halo C1-C alkoxy group, a C1-C3 

alkylamino group, a C1-C3 dialkylamino group, a C3-C cycloalkylamino group, and a halo 

C1-C3 alkylamino group; 

k is an integer from 0 to 4, wherein, when k is 2 or more, two or more R1 (s) are 

identical to or different from each other; 

m is an integer from 0 to 8, wherein, when m is 2 or more, two or more R2(s) are 

identical to or different from each other; 

n is an integer from 0 to 10, wherein, when n is 2 or more, two or more R(s) are 

identical to or different from each other; and 

the heterocyclic group, the heterocycloalkyl group, the heterocycloalkenyl group, 

and the heterobicyclic group each refer to a substituted group in which a ring-forming 

carbon is substituted with at least one atom selected from 0, N, P, and S.  

2. The compound of claim 1, wherein 0 is any one selected from a phenyl 

group, a pyridinyl group, a pyridazinyl group, a pyrimidinyl group, a pyrazinyl group, a 
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pyrrolyl group, a pyrazolyl group, an indolyl group, a pyrazolopyridinyl group, a 

pyrrolopyridinyl group, a benzimidazolyl group, a benzopyrazolyl group, a benzothiophenyl 

group, a quinolinyl group, a benzothiazolyl group, an indazolyl group, a furopyrrolyl group, a 

benzofuranyl group, a benzodioxinyl group, a benzopyranyl group, an indanyl group, an 

indenyl group, a naphthyl group, a cyclopentyl group, a cyclohexyl group, and a cycloheptyl 

group.  

3. The compound of claim 1, wherein R1 is any one selected from hydrogen, a 

halogen, a cyano group, a hydroxy group, an amino group, a C1-C3 alkyl group, and a C1-C3 

alkoxy group.  

4. The compound of claim 1, wherein R2 is any one selected from hydrogen, a 

halogen, a cyano group, a hydroxy group, an acetyloxy group, a thiol group, a nitro group, 

an amino group, a C1-C alkyl group, a C2-C alkenyl group, a C2-C alkynyl group, a C1-C3 

alkylamino group, a C1-C3 dialkylamino group, a C1-C3 alkoxy(C1-C6 alkyl)amino group, a 

C1-C3 alkoxydi(C1-C3 alkyl)amino group, a C1-C3 cycloalkyl(C1-C3 alkyl)amino group, a Ci

C alkoxy group, a C3-C9 cycloalkyl group, a C3-C9 cycloalkoxy group, a C3-C9 cycloalkenyl 

group, -C(O)-morpholinyl group, -O-(C1-C3 alkyl)-morpholinyl group, a piperidinyl group, a 

pyrrolidinyl group, a piperazinyl group, an azetidinyl group, a morpholinyl group, 

and 

wherein the piperidinyl group, the pyrrolidinyl group, the piperazinyl group, the 

4NCOO 
NC:> 

azetidinyl group, the morpholinyl group, , , or 

is unsubstituted or substituted with any one substituent selected from: 

a halogen, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 alkylamino group, 

a C1-C3 dialkylamino group, a C1-C3 alkoxy group, a halo C1-C3 alkoxy group, and a C1-C3 

alkoxyC1-C3 alkyl group.  
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5. The compound of claim 1, wherein is any one selected from a 

piperidinyl group, a pyrrolidinyl group, piperazinyl group, azepanyl group, a diazaspiro C7

C12 cyclic group, a pyridinyl group, a pyridazinyl group, a pyrimidinyl group, a pyrazinyl 

group, a pyrazolyl group, a furo[3,4-c]pyrrolyl group, a pyrrolo[2,3-c]pyridinyl group, an 

azabicyclo C8-C10 alkanyl group, and a diazabicyclo C8-C12 cyclic group.  

6. The compound of claim 1, wherein 6 is any one selected from a phenyl 

group, a pyridinyl group, a pyridazinyl group, a pyrimidinyl group, a pyrazinyl group, a 

pyrrolyl group, a pyrazolyl group, an indolyl group, a pyrazolopyridinyl group, a pyrrolo[2,3

b]pyridinyl group, a benzothiazolyl group, an indazolyl group, a furo[3,4-c]-pyrrolyl group, an 

indanyl group, an indenyl group, and a cyclohexyl group; 

RI(s) are each independently any one selected from hydrogen, a halogen, a 

hydroxy group, a thiol group, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 alkoxy 

group, and a halo C1-C3 alkoxy group; 

R2(s) are each independently any one selected from hydrogen, a halogen, a cyano 

group, a hydroxy group, an acetyloxy group, a thiol group, a nitro group, an amino group, a 

CI-C6 alkyl group, a halo C1-C alkyl group, a C2-C alkenyl group, a halo C2-C alkenyl 

group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C1-C alkylhydroxy group, a 

C1-C alkoxy group, a halo C1-C alkoxy group, a C1-C3 alkoxyCl-C alkyl group, a C3-C9 

cycloalkyl group, a halo C3-C9 cycloalkyl group, a C3-C cycloalkoxy group, a C3-C 

cycloalkylamino group, a C3-C6 cycloalkyl(C1-C3 alkyl)amino group, a -C(O)-morpholinyl 

group, and a -O-(C1-C3 alkyl)-morpholinyl group, or 

any one hetrocyclic compound selected from a piperidinyl group, a pyrrolidinyl 

group, a piperazinyl group, an azetidinyl group, a morpholinyl group, 

and N 

the heterocyclic compound being unsubstituted or substituted with any one 

substituent selected from halogen, a cyano group, a hydroxyl group, an acetyloxy group, an 

amino group, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 alkylamino group, a Ci
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C3 dialkylamino group, a C1-C3 alkoxy group, a halo C1-C3 alkoxy group, and a C1-C3 

alkoxyCl-C3 alkyl group; 

® is any one selected from a piperidinyl group, a pyrrolidinyl group, piperazinyl 

group, an azepanyl group, a diazaspiroheptanyl group, a diazaspirononanyl group, a 

diazaspirodecanyl group, a diazaspiroundecanyl group, a diazabicyclononanyl group, a 

pyridinyl group, a pyridazinyl group, a pyrimidinyl group, a pyrazinyl group, a pyrazolyl 

group, a tetrahydro-1H-furo[3,4-c]pyrrolyl group, an octahydro-6H-pyrrolo[2,3-c]pyridiny 

group, and an azabicyclo C8-Clo alkanyl group; 

R 6(s) are each independently any one selected from hydrogen, a halogen, a cyano 

group, a hydroxy group, a nitro group, a C1-C alkyl group, a halo C1-C alkyl group, a C1-C6 

alkylhydroxy group, a C1-C0 alkoxy group, a halo C1-C alkoxy group, an amino group, a Ci

C3 alkylamino group, a C1-C3 dialkylamino group, a C3-C cycloalkylamino group, and a 

halo C1-C3 alkylamino group; 

k is an integer from 0 to 4, wherein, when k is 2 or more, two or more R1 (s) are 

identical to or different from each other; 

m is an integer from 0 to 4, wherein, when m is 2 or more, two or more R2(s) are 

identical to or different from each other, and 

n is an integer from 0 to 6, wherein, when n is 2 or more, two or more R 6(s) are 

identical to or different from each other.  

7. The compound of claim 1, wherein 

( is any one selected from a phenyl group, a pyridinyl group, a pyridazinyl group, 

a pyrimidinyl group, a pyrazinyl group, a pyrrolyl group, a pyrazolyl group, an indolyl group, 

a pyrrolo[2,3-c]pyridinyl group, an indazolyl group, an indanyl group, a benzothiazolyl group, 

a tetrahydrofuro[3,4-c]pyrrolyl group, and a cyclohexyl group; 

R 1(s) are each independently any one selected from hydrogen, a halogen, a 

hydroxy group, a thiol group, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 alkoxy 

group, and a halo C1-C3 alkoxy group; 

R2 (s) are each independently any one selected from hydrogen, a halogen, a cyano 

group, a hydroxy group, an acetyloxy group, a thiol group, a nitro group, an amino group, a 

C1-C alkyl group, a C2-C alkenyl group, a halo C1-C alkyl group, a C1-C3 alkoxyCl-C6 
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alkyl group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C1-C3 alkoxy(C1-C6 

alkyl)amino group, a C1-C3 alkoxydi(C1-C3 alkyl)amino group, a C3-C cycloalkyl(C1-C3 

alkyl)amino group, a C1-Ce alkoxy group, a halo C1-C alkoxy group, a C3-C9 cycloalkyl 

group, a C3-C9 cycloalkoxy group, a halo C3-C9 cycloalkyl group, a halo C3-C9 cycloalkoxy 

group, a piperidinyl group, a pyrrolidinyl group, a piperazinyl group, an azetidinyl group, a 

morpholinyl group, a -C(O)-morpholinyl group, a -O-(C1-C3 alkyl)-morpholinyl group, and 

wherein the piperidinyl group, the pyrrolidinyl group, the piperazinyl group, the 

azetidinyl group, the morpholinyl group, the -C(O)-morpholinyl group, the -O-(C1-C3 alkyl)

morpholinyl group, or is unsubstituted or substituted with any one 

substituent selected from 

a halogen, a hydroxy group, an acetyloxy group, a C1-C3 alkyl group, a halo C1-C3 

alkyl group, a C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C3-C cycloalkyl(C1-C3 

alkyl)amino group, a C1-C3 alkoxy group, a halo C1-C3 alkoxy group, a C1-C3 alkoxyC1-C6 

alkyl group, a C3-C cycloalkyl group, and a halo C3-C cycloalkyl group; 
No 

forms a piperidinyl group, a pyrrolidinyl group, piperazinyl group, azepanyl 

group, a diazaspiro[3,3]heptanyl group, a diazaspiro[3.5]nonanyl group, a 

diazaspiro[4.4]nonanyl group, a diazaspiro[4.5]decanyl group, a diazaspiro[5.5]undecanyl 

group, a diazabicyclononanyl group, a tetrahydro-1H-furo[3,4-c]pyrrolyl group, an 

octahydro-6H-pyrrolo[2,3-c]pyridiny group, a pyridinyl group, a pyridazinyl group, a 

pyrimidinyl group, a pyrazinyl group, a pyrazolyl group, an azabicyclo[3.2.1]octanyl group, 
and a diazabicyclo[3.3.1]nonanyl group; 

R(s) are each independently any one selected from hydrogen, a halogen, a cyano 

group, a hydroxy group, a nitro group, an amino group, a C1-C alkyl group, a halo C1-C6 

alkyl group, a C1-C alkylhydroxy group, a C1-C alkoxy group, a halo C1-C alkoxy group, a 

C1-C3 alkylamino group, a C1-C3 dialkylamino group, a C3-C cycloalkylamino group, and a 

halo C1-C3 alkylamino group; 

k is an integer from 0 to 4, wherein, when k is 2 or more, two or more Ri(s) are 
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identical to or different from each other; 

m is an integer from 0 to 4, wherein, when m is 2 or more, two or more R2(s) are 

identical to or different from each other; and 

n is an integer from 0 to 6, wherein, when n is 2 or more, two or more R(s) are 

identical to or different from each other.  

8. The compound of claim 1, wherein the compound is selected from 

compounds represented by Formula 2, and tautomers, stereoisomers, solvates, and 

pharmaceutically acceptable salts thereof: 

Formula 2 

(Rb 

N 

N(RCh 

wherein, in Formula 2, 

O is any one selected from a piperidinyl group, a pyrrolidinyl group, an azepanyl 

group, a furo[3,4-c]-pyrrolyl group, a pyrrolo[2,3-c]pyridinyl group, and an azabicyclo C8-C10 

alkanyl group; 

Ra(s) are each independently hydrogen, fluorine, chlorine, bromine, iodine, a C1-C3 

alkyl group, or a C1-C3 alkoxy group; 

Rb(s) are each independently any one selected from hydrogen, a halogen, a cyano 

group, a hydroxy group, an acetyloxy group, a thiol group, a C1-C alkyl group, a halo C1-C6 

alkyl group, a C2-C alkenyl group, a C1-C alkylhydroxy group, a C2-C alkenylhydroxy 

group, a C1-C alkoxy group, a halo C1-C alkoxy group, a C3-C cycloalkyl group, a C3-C6 

cycloalkoxy group, a piperidinyl group, a pyrrolidinyl group, a piperazinyl group, an 

azetidinyl group, a morpholinyl group, a -C(O)-morpholinyl group, a -O-(C1-C3 alkyl)
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morpholinyl group, , -N(Q13)(Q14), -C(O)N(Q13)(Q14), and -O-(C1-C alkyl)

N(Q13)(Q14), 

wherein Q13 and Q14 are each independently any one selected from hydrogen, a Ci

C6 alkyl group, a C2-C alkenyl group, a halo C1-C alkyl group, a C1-Ce alkylhydroxy group, 

a C1-C alkylamino group, a C2-C alkenylamino group, a C1-C alkoxy group, a halo C1-C6 

alkoxy group, a C3-C cycloalkyl group, and a C3-C heterocycloalkyl group, each of which 

may be unsubstituted or substituted with any one substituent selected from a hydroxy group, 

an amino group, a C1-C3 alkyl group, and a C1-C3 alkoxy group; 

when Rb is a piperidinyl group, a pyrrolidinyl group, a piperazinyl group, an 

azetidinyl group, a morpholinyl group, a -C(O)-morpholinyl group, a -O-(C1-C3 alkyl)

morpholinyl group, or 

the piperidinyl group, the pyrrolidinyl group, the piperazinyl group, the azetidinyl 

group, the morpholinyl group, the -C(O)-morpholinyl group, the -O-(C1-C3 alkyl)-morpholinyl 

group, or is unsubstituted or substituted with any one substituent 

selected from a halogen, a C1-C3 alkyl group, a halo C1-C3 alkyl group, a C1-C3 alkylamino 

group, a C1-C3 dialkylamino group, a C1-C3 alkoxy group, a halo C1-C3 alkoxy group, and a 

C1-C3 alkoxy C1-C3 alkyl group; 

wherein, when Rb is a C1-C alkyl group, a C2-C alkenyl group, or -N(Q13)(Q14), two 

or more Rb(s) are fused with a phenyl group to which they are linked to form 

l ~ / NH NH 

(Rd), Rd), Rd), N (Rd)u or 
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*1 

S-~-4  Rd )U 

Rc(s) are each independently any one selected from hydrogen, an amino group, a 

C1-C3 alkyl group, a halo C1-C alkyl group, a C1-C3 alkylamino group, a C1-C3 dialkylamino 

group, a C1-C3 alkylhydroxy group, a C3-C9 cycloalkylamino group, and a C3-C6 

cycloalkyl(C1-C3 alkyl)amino group; 

Rd(s) are each independently hydrogen, a C1-C3 alkyl group, or a halo C1-C alkyl 

group; 

s is an integer from 0 to 2; 

t is an integer from 1 to 2, and 

u is an integer from 0 to 6.  

9. The compound of claim 1, wherein the compound is selected from 

Compounds 1 to 76, and tautomers, stereoisomesr, solvates, and pharmaceutically 

acceptable salts thereof: 

1) 4-(7-(3-aminopiperidine-1-y)-3-(p-tolyl)-3H-imidazo[4,5-b]pyridine-2

yl)benzonitrile 

2) 4-(7-(3-aminopyrrolidine-1-yl)-3-(4-cyclopropylphenyl)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

3) 4-(7-(4-aminopiperidine-1-yl)-3-(4-cyclopropylphenyl)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

4) 4-(3-(4-cyclopropylphenyl)-7-(3-(methylamino)piperidine-1-y)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

5) 4-(7-(3-aminopiperidine-1-yl)-3-(4-cyclopropylphenyl)-3H-imidazo[4,5

b]pyridine-2-yl)benzonitrile 

6) 4-(7-(3-aminopiperidine-1-y)-3-(4-fluoro-phenyl)-3H-imidazo[4,5-b]pyridine-2

yl)-2-fluorobenzonitrile 
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7) 4-(7-(3-aminopiperidine-1-yi)-3-(2-fluoro-4-methylphenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

8) 4-(7-(3-aminoazepane-1-y)-3-(4-cyclopropylphenyl)-3H-imidazo[4,5-b]pyridine

2-yi)-2-fluorobenzonitrile 

9) 4-(7-(3-aminopiperidine-1-yi)-3-(4-(piperidine-1-yl)phenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

10) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(piperidine-1-yl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

11) 4-(7-(3-aminopiperidine-1-y)-3-(4-cyclopropyl-2-fluorophenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

12) 2-fluoro-4-(7-(3-(methylamino)piperidine-1-y)-3-(4-(pyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

13) 4-(7-(3-aminopiperidine-1-y)-3-(4-(pyrrolidine-1-yl)phenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

14) 4-(7-(3-aminopiperidine-1-yI)-3-(4-(dimethylamino)phenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

15) 4-(7-(3-amino-8-azabicyclo[3.2.1]octane-8-y)-3-(p-tolyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

16) 4-(7-(3-aminopiperidine-1-y)-3-(o-tolyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

17) 4-(7-(3-aminopiperidine-1-y)-3-(m-tolyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

18) 4-(7-(3-aminopiperidine-1-yI)-3-(4-cyclopropyl-2,6-difluorophenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

19) 4-(7-(3-aminopiperidine-1-y)-3-(2,6-difluoro-4-(pyrrolidine-1-yl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

20) 4-(7-(3-aminopiperidine-1-yI)-3-(3-fluoro-4-methoxyphenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

21) 4-(7-(3-aminopiperidine-1-yI)-3-(4-(diethylamino)phenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

22) 4-(7-(3-aminopiperidine-1-yI)-3-(4-(cyclopropyl(methyl)amino)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 
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23) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

24) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

25) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

26) 4-(7-(3-aminopiperidine-1-y)-3-(4-(3,3-difluoropyrrolidine-1-y)-2-fluorophenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

27) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(pyrrolidine-1-yl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

28) 4-(7-(3-aminopiperidine-1-y)-3-(p-tolyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

29) 4-(7-(3-aminopiperidine-1-yI)-3-phenyl-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

30) 4-(7-(3-aminopiperidine-1-yI)-3-(4-cyclopentyloxy)-2-fluorophenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fiuorobenzonitrile 

31) 4-(7-(3-aminopiperidine-1-yI)-3-(2-fluoro-4-(3-methoxyazetidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

32) 1-(4-(7-(3-aminopiperidine-1-yI)-2-(4-cyano-3-fluorophenyl)-3H-imidazo[4,5

b]pyridine-3-yI)-3-fluorophenyl)pyrrolidine-3-yI acetate 

33) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-morpholinophenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

34) 4-(7-(3-aminopiperidine-1-yi)-3-(2-fluoro-4-methylpiperazine-1-yl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

35) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-hydroxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

36) 4-(7-(3-aminopiperidine-1-y)-3-(4-(3-chloropyrrolidine-1-y)-2-fluorophenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

37) 4-(7-(3-aminopiperidine-1-yI)-3-(4-(morpholino-4-carbonyl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fiuorobenzonitrile 

38) 4-(7-(3-aminopiperidine-1-yI)-3-(4-(morpholino-4-carbonyl)phenyl)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fiuorobenzonitrile 
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39) 4-(7-(3-aminopiperidine-1-yi)-3-(4-3-ethoxypyrrolidine-1-y)-2-fluorophenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

40) 4-(7-(3-aminopiperidine-1-yI)-3-(4-hydroxyphenyl)-3H-imidazo[4,5-b]pyridine

2-yi)-2-fluorobenzonitrile 

41) 4-(7-(3-aminopiperidine-1-y)-3-(4-cyanophenyl)-3H-imidazo[4,5-b]pyridine-2

yi)-2-fluorobenzonitrile 

42) 4-(7-(3-aminopiperidine-1-yl)-3-(2,3-dihydro-1H-indene-5-yl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

43) 4-(7-(3-aminopiperidine-1-y)-3-(4-isopropylphenyl)-3H-imidazo[4,5-b]pyridine

2-yi)-2-fluorobenzonitrile 

44) 4-(7-(3-aminopiperidine-1-yl)-3-(1-methyl-1H-indole-5-yl)-3H-imidazo(4,5

b)pyridine-2-yI)-2fluorobenzonitrile 

45) 4-(7-(3-aminopiperidine-1-yl)-3-(5-methylpyridine-2-yl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

46) 4-(7-(3-aminopiperidine-1-yI)-3-(4-cyclohexylphenyl)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

47) 4-(7-(3-aminopiperidine-1-y)-3-(3-vinylphenyl)-3H-imidazo[4,5-b]pyridine-2-y)

2-fluorobenzonitrile 

48) 4-(7-(3-aminopiperidine-1-yI)-3-(4-((3-methoxypropyl)(methyl)amino)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

49) 4-(7-(3-aminopiperidine-1-yI)-3-(2-fluoro-4-(tetrahydro-1H-furo[3,4-c]pyrrole

5(3H)-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

50) 4-(7-(3-aminopiperidine-1-y)-3-cyclohexyl-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

51) 4-(7-(3-aminopiperidine-1-yI)-3-(4-hexylphenyl)-3H-imidazo[4,5-b]pyridine-2

yi)-2-fluorobenzonitrile 

52) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-3-fluorobenzonitrile 

53) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-3-methoxybenzonitrile 

54) 4-(7-(3-aminopiperidine-1-yl)-3-(1-methyl-1H-pyrrolo[2,3-b]pyridine-5-y)-3H

imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 
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55) 4-(7-(3-aminopiperidine-1-yi)-3-(l-methyl-1H-indazole-5-y)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

56) 4-(7-(3-aminopiperidine-1-yI)-3-(2-fluoro-4-3-methoxypiperidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

57) 4-(7-(3-aminopiperidine-1-y)-3-(4-(3-(dimethylamino)pyrrolidine-1-y)-2

fluorophenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

58) 4-(7-(3-aminopiperidine-1-yI)-3-(benzo[d]thiazole-5-y)-3H-imidazo[4,5

b]pyridine-2-yI)-2-fluorobenzonitrile 

59) 4-(7-3-aminopiperidine-1-yI)-3-(2-fluoro-4-(3-(methoxymethyl)pyrrolidine-1

yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

60) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(2,8

diazaspiro[4.5]decane-8-y)-3H-imidazo[4,5-b]pyridine-2-y)benzonitrile 

61) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(octahydro-6H

pyrrolo[2,3-c]pyridine-6-yI)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

62) 4-(7-(3-aminopiperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

63) 4-(7-(3-amino-8-azabicyclo[3.2.1]octane-8-yl)-3-(2-fluoro-4-(3

methoxypyrrolidine-1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-y)-2

fluorobenzonitrile 

64) 4-(7-(3-aminopyrrolidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

65) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(2,7

diazaspiro[4.4]nonane-2-y)-3H-imidazo[4,5-b]pyridine-2-y)benzonitrile 

66) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(2,7

diazaspiro[3.5]nonane-7-y)-3H-imidazo[4,5-b]pyridine-2-y)benzonitrile 

67) 4-(7-(3-aminoazepane-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

68) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(tetrahydro-1H

furo[3,4-c]pyrrole-5(3H)-yI)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

69) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(2,6

diazaspiro[3.3]heptane-2-y)-3H-imidazo[4,5-b]pyridine-2-yl) benzonitrile 
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70) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(3,9

diazaspiro[5.5]undecan-3-yl)-3H-imidazo[4,5-b]pyridine-2-yl) benzonitrile 

71) 4-(7-(3,7-diazabicyclo[3.3.1]nonane-3-yl)-3-(2-fluoro-4-(3-methoxypyrrolidine

1-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

72) 2-fluoro-4-(3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)-7-(4

methylpiperazine-1-yl)-3H-imidazo[4,5-b]pyridine-2-yl)benzonitrile 

73) 4-(7-(3-aminoazepane-1-yl)-3-(2-fluoro-4-(tetrahydro-1H-floro[3,4-c]pyrrole

5(3H)-yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yl)-2-fluorobenzonitrile 

74) 4-(7-(aminoazepane-1-y)-3-(2-fluoro-4-(3-methoxymethyl)pyrrolidine-1

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

75) 4-(7-(3-(aminomethyl)piperidine-1-y)-3-(2-fluoro-4-(3-methoxypyrrolidine-1

yl)phenyl)-3H-imidazo[4,5-b]pyridine-2-yI)-2-fluorobenzonitrile 

76) 1-(2-(4-cyano-3-fluorophenyl)-3-(2-fluoro-4-(3-methoxypyrrolidine-1-yl)phenyl)

3H-imidazo[4,5-b]pyridine-7-yl)piperidine-2-carbonitrile.  

10. A pharmaceutical composition for the prevention or treatment of a disease 

caused by abnormal activation of Lysine-specific demethylase-1 (LSD1), the 

pharmaceutical composition comprising: as an active ingredient, the compound selected 

from compounds, tautomers, stereoisomers, solvates, and pharmaceutically acceptable 

salts thereof according to any one of claims 1 to 9; and a pharmaceutically acceptable 

carrier.  

11. The pharmaceutical composition of claim 10, wherein the disease caused by 

abnormal activation of Lysine-specific histone demethylase-1 (LSD1) is cancer or 

neoplastic disease.  

12. The pharmaceutical composition of claim 10, wherein the pharmaceutical 

composition is used in combination with an additional pharmaceutically acceptable drug for 

the prevention or treatment of the disease caused by abnormal activation of Lysine-specific 

histone demethylase-1 (LSD1).  

13. The pharmaceutical composition of claim 10, wherein the pharmaceutical 
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composition is formulated into tablets, pills, powder, capsules, syrup, an emulsion, or a 

microemulsion.  
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