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(57) Abstract: The present invention relates to compounds of general formula (1) that are inhibitors of Janus Kinase (JAK), a family
of tyrosine kinases that are involved in inflammatory conditions, autoimmune diseases, proliferative diseases, allergy, transplant re -
jection, diseases involving impairment of cartilage turnover, congenital cartilage malformations, and/or diseases associated with hy-
persecretion of IL6 or interferons. In particular, the compound of the invention inhibits JAK1 and/or JAK2 and/or JAK3 sub famil -
ies. The present invention also provides methods for the production of the compounds of the invention, pharmaceutical compositions
comprising the compounds of the invention, their tautomeric forms, and their pharmaceutically acceptable salts.
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N-CYANOMETHYLAMIDES AS INHIBITORS OF JANUS KINASE

FIELD OF THE INVENTION

The present invention relates to compounds of general formula (1) that are
inhibitors of Janus Kinase (jAK), a family of tyrosine kinases that are involved in
inflammatory conditions, autoimmune diseases, proliferative diseases, allergy,
transplant rejection, disedses involving impairment of cartilage tumnover,
congenital cartilage malformations, and/or diseases associated with hypersecretion
of IL6 or interferons. In particular, the compound of the invention inhibits JAK1
and/or JAK2 and/or JAK3 sub families. The present invention also provides
methods for the production of the compounds of the invention, pharmaceutical
corﬁpositions comprising the compounds of the invention, their tautomeric forms,

and their pharmaceutically acceptable salts.

BACKGROUND OF THE INVENTION

Protein kinases (PKs) regulate diverse biological processes including cell growth,

survival, differentiation, organ formation, morphogenesis, neovascularization,
tissue repair, and regeneration. Protein kinases also play specialized roles in a host
of human diseases like transplant rejection, rheumatoid arthritis, psoriasis,
amyotrophic lateral sclerosis and multiple sclerosis as well as in solid and
hematologic malignancies such as leukemias and lymphomas. Cytokines
influence cell differentiation, proliferation and activation, and can modulate both
pro-inflammatory and anti-inﬂ.ammatory responses to allow the host to react
appropriately to pathogens. Cytokine-stimulated immune and inflammatory
responses contribute to pathogenesis of diseases: pathologies such as se{/ere

combined immunodeficiency (SCID) arise from suppression of the immune

- system, while a hyperactive or inappropriate immune/inflammatory response

contributes to the pathology of autoimmune diseases (e.g., asthma, systemic lupus
erythematosus, thyroiditis, myocarditis), and illnesses such as scleroderma and
osteoarthritis (Ortmann, R. A., T. Cheng, et al. (2000) Arthritis Res 2(1): 16-32)

Signaling of a wide range of cytokines involves the Janus kinase family (JAKs) of

protein tyrosine kinases and Signal Transducers and Activators of Transcription
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(STATS). Janus kinase (JAK) is a family of intracellular non-receptor tyrosine
kinases, rangiﬁg from 120-140 kDa, that transduce cytokine-mediated signals via
the JAK-STAT pathway. The JAK family plays a role in the cytokine-dependent
regulation of proliferation and function of cells involved in immune response.
Currently, there are four known mammalian JAK family members: JAK 1, JAK 2,
JAK 3 and TYK 2. JAK 1, JAK 2 and TYK 2 are ubiquitously expressed whereas
JAK 3 is expressed in the myeloid and lymphoid lineages.

Vandeghinste et al. (WO 2005/124342) discovered JAK1 as a target whose

inhibition might have therapeutic relevance for several diseases including OA.

" Knockout of the JAK1 gene in mice demonstrated that JAK1 plays essential and

non-redundant roles during development.

JAK?2 is a cytoplasmic protein-tyrosine kinase that catalyzes the transfer of the
gamma-phosphate group of adenosine triphosphate to the hydroxyl groups of
specific tyrosine residues in signal transduction molecules. JAK2 mediates
signaling downstream of - cytokine receptors after ligand- induced

autophosphorylation of both receptor and enzyme. The main downstream

 effectors of JAK2 are a family of transcription factors known as signal transducers

and activators of transcription (STAT) proteins. Studies have disclosed an
association between an activating JAK2 mutation (JAK2V617F) and
myleoproliferative disorders. The myeloproliferative disorders, a subgroup of
myeloid malignancies, are clonal stem cell diseases characterized by an expansion
of morphologically mature granulocyte, erythroid, megakaryocyte, or monocyte
lineage cells. Myeloproliferative disorders (MPD) include polycythemia vera
(PV), essential thrombocythemia (ET), myeloid metaplasia with myelofibrosis
(MM‘M), chronic myelogenous leukemia (CML), chronic myelomonocytic
leukemia (CMML), hypereosinophilic syndrome (HES), juvenile myelomonocytic
Jeukemia (JMML) and systemic mast cell disease (SMCD). It has been suggested
that abnormalties in signal transduction mechanisms, including constitutive
activation of protein tyrosine Kinases, initiate MPD. Jak2-/- mouse embryos are

anemic and die around day 12.5 postcoitum due to the absence of definitive

erythropoiesis.
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JAK3 associates with the common gamma chain of the extracellular receptors for
the following intgrleukins: IL-2, IL-4, IL-7, IL-9 and IL- 15. A JAK3 deficiency
is associated with an immune compromised (SCID) phenotype in both rodents and
humans. The SCID phenotype of JAK3 (-/-) mammals and the lymphoid cell
specific expression of JAK3 are two favorable attributes of a target for an immune
suppressant. Data suggests that inhibitors of JAK3 could impede T-cell activation
and prevent rejection of grafts following transplant surgery, or to provide
therapeutic benefit to patients suffering autoimmune disorders. An important
feature of JAK3 is that it specifically associates with the common cytokine
receptor gamma chain which is a shared component of the receptors for IL-2, IL-
4, IL-7, 1L-9, and IL-15. Unlike the other JAK family members that are more
widely expressed in many mammalian tissues, JAK3 expression seems to be
mainly limited to the endoplasmic membranes of hematopoietic cells. JAK3 is
validated by mouse and human genetics as an immune-suppression target (O’ Shea
J. et al. (2004)). JAK3 inhibitors were successfully taken into clinical
development, initially for organ transplant rejection but later also in other
immund;inﬂammatory indications such as rheumatoid arthritis (RA), psoriasis
and Crohn's disease. | ’
Blocking signal transduction 4t the level of the JAK kinases holds promise for
developihg treatments for human cancers and afthritis. Inhibition of the JAK
kinases is also envisioned to have therapeutic benefits in patients suffering from
skin immune disorders such as psoriasis, and skin sensitization. In view of
numerous conditions that are contemplated to benefit by treatment involving
modulation of JAK pathways it is immediately apparent that new compounds that
modulate JAK pathways and method of using these compounds should provide
substantial therapeutic benéﬁt to a wide variety of patients.

Patent applications from Portola (WO 2010/129802, WO 2009/145856, WO
2009/136995 etc.) discloses pyrimidine class of compounds as Spleen Tyrosine
Kinases (SYK) or JAK inhibitors.



WO 2015/019365 PCT/IN2014/000515

1 1b R1 ($1)"
REN,R o D! D!
(Rz)m NH O NH O
o K Y'Yy “NH, N “NH Ny “NH
2 2
2L Yy w o o
RN N™ N RZ7ONT N N™ N
R3 H H H
WO 2011/129802 WO 2009/145856 WO 2009/136995

Rigel has filed a number of patent applications (WO 2011/017178, WO
2010/085684, WO 2010/078369, WO 2010/075558 and WO 2010/039518 etc.)
5 claiming pyrimidine class of compounds as useful modulators of JAK pathways

or as inhibitors of JAK kinases particularly JAK-2, JAK-3 or both.
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Avila Therapeutics reported pyrimidine class of compounds as protein kinase

10  inhibitors (WO 2010123870, WO 2009/158571, WO 2009/051822 and WO
2008/151183).
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Cytopia Research Pvt. Ltd reported phenyl amino pyrimidine class of compounds
as protein kinase inhibitors including JAK (WO 2008109943, WO 2009029998).
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5 Cyfopia reported following two compounds in their patent application WO
2008109943. The reported in vitro JAK 2 and J AK-'3. inhibition for compounds 2
is less than 1uM and less than 20 pM respectively.

N

[0} CN

~

0. chu
0
@000 T

Compound 1 Compound 2
However, none of these compounds have reached the market and keeping in mind
10 the huge unmet potential for such molecules, there is a need to develop
compounds which modulate the JAK enzymes in a therapeutically effective way.

We herein below disclose such novel molecules.
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SUMMARY OF THE INVENTION

The present invention describes a group of novel compounds as JAK inhibitors
useful for the treatment of autoimmune diseases, proliferative diseases, allergy,
transplant rejection, diseases involving impairment of cartilage turnover,
congenital cartilage malformations, and/or diseases associated with hypersecretion

of IL6 or interferons. The novel compounds are defined by the general formula (1)

A
| H SN

=X

below:

H
N N
X7 X
RS
z W),
B Formula 1

The compounds of the present invention are useful in the treatment of the human
or animal body, by regulating Janus kinase (JAK). The compounds of this
invention are therefore suitable for the treatment of autoimmune other related

diseases.

EMBODIMENTS OF THE PRESENT INVENTION

The main objective of the present invention thus is to provide novel compounds of
general formula (1), novel intermediates involved in their synthesis, their
pharmaceutically acceptable salts, and pharmaceutical compositions containing

them or their mixtures as therapeutic agents.

i Z
B Formula 1

In an embodiment is provided processes for the preparation of novel compounds
of general formula (1), novel intermediates involved in their synthesis, their
pharmaceutically acceptable salts, and pharmaceutical compositions containing

them.
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In another embodiment is provided pharmaceutical compositions containing
compounds of general formula (1), their pharmaceutically acceptable salts,
comprising pharmaceutically acceptable carriers, solvents, diluents, excipients and
other media normally employed in their manufacture.

In a further embodiment is provided the use of the novel compounds of the
present invention in disease conditions developed by deregulation of JAK, by
administering a therapeutically effective & non-toxic amount of the compounds of

formula (1) or their pharmaceutically acceptable compositions to the mammals.

DETAILED DESCRIPTION OF THE INVENTION

The novel compounds of the present invention are defined by the general formula

(I) below:
HS
- NN ‘ X Ho N
z W),
B Formula 1
Wherein

X at each occurrence is independently selected from N or CH;
Z at each occurrence is independently selected from N or CH;

‘n’ is selected from O, 1. _
A is independently selected from hydrogen, halogen, C;.4 alkyl, CF3, CN,
CON(R}),, OCj.4alkyl ’
Ring B is selected from following ring systems
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the ring B may, wherever applicable, optionally be substituted with one or more
substituents independently selected from H, OH, CN, NH,, halogen, oxo, OCF;,
5 CF3; C;-Cq alkyl, OCl-C6'_alkyl, (CH2)1.60C1-Cs alkyl, O-(CH,)0.40C-Cg alkyl,
C(O)NHC,-C¢ alkyl, NHC(O)C;-Cs alkyl, S(0)0.2C-Cs alkyl, (CHz);6N(R1):2, -
(CHa)1.sNHC(=0)OR , (CHz)1.sNHC(=O)R1, C(=0)OR,, C(=O)R, (CH2)1.4C(=0)
NHR,  (CH,)o4O(CHy)o4Ar;, (CHa)osNH(CHyz)osAr1, (CHz)ous Ari, (CHz)o-
4C(0)(CHy)o4Ar;, (CH2)o.s C(=0) O(CHz)p-4Ar1, (CH2)04C(=O)NR(CHz)o4 ATy,
10 The term Ar; at each occurrence is independently selected from unsubstituted or
substituted aryl or heterocyclic ring substituted with one, two, three or four
substituents independently selected from the group comprising of OH, CN, NH,
halogen, OCF; CF3; C;-Cs alkyl, OC;-Cealkyl, (CH2)1.60C;-Cs alkyl, O-(CHz)o-
40C;-Cs alkyl, C(O)NHC;-Cs alkyl, NHC(O)C,-Cs alkyl, S(0)0-2€;-Cs alkyl,
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(CH2)1.6N(R1)2, (CHp)16NHC(=0)OR;, (CHy)1.eNHC(=0)R;, C(=O)OR; or -
C(=O)R1, CH2(CH2)0.4C(=0) NHR;.
R, at each occurrence is independently selected from hydrogen, C,-C4 alkyl, C-C,4

haloalkyl, C;-C; cycloalkyl groups;

Suitable substituents wherever applicable if not specifically defined elsewhere,

includes, but are not limited to the following radicals, alone or in combination

with other radicals: hydroxyl, oxo, halo, thio, nitro, amino, alkyl, alkoxy,

haloalkyl or haloalkoxy groups;

In a further embodiment the groups, radicals described above may be selected

from:

thev“alkyl” group used either alone or in combination with other radicals,
denotes a linear or branched radical containing one to six carbons, selected
from methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, t-butyl, amyl, t-
amyl, »n-pentyl, n-hexyl, and the like;

The term “halo” or “halogen” used herein, either alone or in combination With
other radicals, such as “haloalkyl”, “perhaloalkyl” refers to a fluoro, chloro,
bromo or iodo group. The term “haloalkyl” denotes an alkyl radical, as
defined above, substituted with one or more halogens; such as fluoromethyl,
difluoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl, trifluoroethyl,
mono or polyhalo substituted methyl, ethyl, propyl, butyl, pentyl or hexyl
groups. The term “haloalkoxy” denotes a haloalkyl, as defined above, directly
attached to an oxygen atom, such as fluoromethoxy, chloromethoxy,
fluoroethoxy chloroethoxy groups, and the like. |

The term "aryl" refers to aromatic mono- and poly-carbocyclic ring systems,
wherein the individual carbocyclic rings in the poly ring systems are fused or
attached to each other through a single bond. Suitable aryl groups include
phenyl, naphthyl, and biphenyl.

The term "substituted," as used herein, means that any one or more hydrogen_
on the designated atom is replaced with a selection from the indicated group,
provided that the designated atom's normal valency is not exceeded, and that

the substitution results in a stable compound.
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Compounds of formula (I) may contain one or more asymmetric centers and can
thus occur as racemates and racemic mixtures, single enantiomers, diasterecomeric
mixtures and individual diastereomers. The present invention is meant to
comprehend all such isomeric forms of the compounds of formula (I), either as

single species or mixtures thereof.

"Some of the compounds described herein contain olefinic double bonds, and

unless specified otherwise, are meant to include both E and Z geometric isomers.
Some of the compounds described herein may exist with different points of
attachment of hydrogen, referred to as tautomers. Such an example may be a
ketone and its enol form known as keto-enol tautomers. The individual tautomeré
as well as mixture thereof are encompassed with compounds of formula (I).

List of Abbreviation

DMF: Dimethyl formamide

DCM: Dichloromethane » |
EDAC.HCI : N-(3-Dimethyl aminopropyl)-N’-ethyl carbodiimide hydrochloride,
HOBT: 1-Hydroxy benzotriazole |

TFA: Trifluoro acetic acid

DCC: Dicyclohexylcarbodiimide

DIPEA: Disopropyl ethyl amine

EtOAc: Ethyl acetate

h: Hour(s)

min: Minute(s)

tR;t: Retention time

HCI : Hydrochloric acid

RT: Room temperature [25-30 °C]

BINAP : (+)-2,2°-Bis(diphenylphosphino)-1,1’binapthalene

DPPF : [1,1’-Bis(diphenylphosphino)ferrocene]dichloride palladium complex
with DCM

Pd,(dba); : Tris(dibenzylideneacetopne)dipalladium

(PPh3),PdCl, : Bis(triphenylphosphine)palladium(Il) dichloride

Instrument details

10
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Mass spectrum was recorded on LC-MS 2010-A Shimadzu.

UPLC purity was determined by using Waters Sequipy instrument.
UPLC Column: BEH C18 (2.1X100mm)1.7pn

Mobile phase: 0.05 % TFA in water: ACN gradient.

Flow rate: 1.0 ml/min.

‘Wave length: UV at 220 nm.

HPLC purity was determined by using Agilent-1100 instrument.

- HPLC column J’Sphere ODS 150*4.6 mm,

Flow rate 1.0 ml/min @ 220 min

NMR spectrum: Bruker Avanc 400 mHz

Particularly useful compounds of the present invention are selected from
N-(Cyanomethyl)-4-(2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-yl)phenyl)amino) -
pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(1,1-dioxidoisothiazolidin-2-yl) piperidin-1-yl)
phenyl)amino) pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-morphoIinopiperidin— 1-yl)phenyl) amino)pyrimidin-
4-yl)benzamide; '
4-(2-((4-(4-(1H-1,2,4-Triazol-1-yl)piperidin-1-yl)phenyl) amino) pyrimidin-4-yl)-
N-(cyanomethyl)benzamide;

4-(2-((4-(4-(1H-Pyrazol-1-yl)piperidin-1-yl)phenyl) amino) pyr1m1d1n 4-yl)-N-
(cyanomethyl)benzamide;
4-(2-((4-([1,3'-Bipyrrolidin]-1'-yl)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)
benzamide;
N-(cyanomethyl)-4-(2-((4-(4-(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)piperazin-
1-yD)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(furan-2-yl)piperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide;

N-(Cyanomethyl)-4-(2-((4-(4-(1,1 d1ox1dotetrahydrothlophen-3 -yl)piperazin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;

"N-(Cyanomethyl)-4-(2-((4-(4-(2,5-dioxopyrrolidin-1-yl)piperidin-1-yl)phenyl)

amino)pyrimidin-4-yl)benzamide;

11
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N-(Cyanomethyl)-4-(2-((4-(4-(thiophen-2-yl)piperidin-1-yl)phenyl) amino)
pyrimidin-4-yl)benzamide; ,
N-(Cyanomethyl)-4-(2-((4-(4-(2-oxooxazolidin-3-yl)piperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(tetrahydrofuran-2-yl)piperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-methylfuran-2-yl)piperidin-1-
yl)pheny1)amino)pyrimidin-4-yl)benzamide;
N-(Cyanornethyl)-4-(2-((4-(4-(tetrahydro-2H-pyran—4-yl)pipérazin- 1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-methyltetrahydrofuran-2-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide; '
4-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1.1]heptan-3-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(2-oxoimidazolidin-1-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide; |
4-(2-((4-(4-(1,3,4-Oxadiazol- 2- yDpiperidin-1-yl)phenyl) amino) pyrlmldm -4-yl)-
N-(cyanomethyl)benzamide;
4-(2-((4-(4-(2H-1,2,3-Triazol-2-yl)piperidin-1-yl)phenyl)amino) pyrimidin-4-yl)-
N-(cyano methyl) benzamide;
4-(2-((4-(4-(1H-1,2,3-Triazol-1-yl)piperidin-1-yl)phenyl)amino) pyrimidin-4-yl)-
N-(cyano methyl)benzamide;

N-(Cyanomethyl)-4-(2-((4-(4-(5-oxo- 1H-1,2,4-triazol-4(5SH)-yl)  piperidin-1-yl)
phenyl) amino) pyrimidin-4-yl)benzamide; '
N-(Cyanomethyl)-4-(2-((4-(4-(5-0x0-4,5-dihydro-1H-1,2,4-triazol-1 -yl)piperidin-
1-yDphenyl)amino)pyrimidin-4-yl)benzamide;
4-(2~((4-(4-(1-Oxa-8-azaspiro[4.5]decan-8-yl)piperidin-1-yl) ~ phenyl) amino)
pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-methyl-1 ,3,4-oxadiazol-2-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;

12
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N-(Cyanomethyl)-4-(2-((4-(4-(5 -methyl-1,3,4-thiadiazol-2-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(tetrahydro-2H-[ 1,4]dioxino[2,3-c]pyrrol-6(3H)-
yDpiperidin-1 -yl)phenyl)amino)py'rimidin~4-jIl)benzamide; ’
N-(Cyanomethyl)-4-(2-((4-(4-(2-oxo-1-0xa-8-azaspiro[4.5]decan-8-yl)piperidin-
1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)piperidin-
1-yD)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(4-cyclopropyl-5-methyl-4H-1,2 4-triazol-3-yl)
piperidin- 1 -yl) phenyl) amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-methoxy-1,3 ,4-oxadiazol-2-y1)pi}5eridin- 1-
yDphenyl) amino)pyrimidin-4-yl)benzamide;

4-(2-((4-(4-(1,4-Dioxepan-6-yl)piperazin-1-yl)phenyl)amino) pyrimidin-4-yl)-N-

(cyanomethyl) benzamide; ,
N-(Cyanomethyl)-4-(2-((4-(4-(4,5-dihydro-1H-imidazol-2-yl)piperazin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4—(4-(4,5 -dihydro-1H-imidazol-2-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(3-(tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-6(3H)-
yl)pyrrolidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide; |
N-(Cyanomethyl)-4-(2-((4-(4-(3 ,4-dihydroxypyrrolidin-1 -yDpiperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
4-(2-((4-(4-(8-Oxa-3-azabicyclo[3.2.1]octan-3 -yl)piperidiri- 1-yl)phenyl) amino)
pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(6-Acetyl-3,6-diazabicyclo[3.1.1}heptan-3-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-morpholinopiperidin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;
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N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
4-(2-((4-(4-(1-Oxa-8-azaspiro[4.5]decan-8-yl)piperidin-1-yl)phenyl)amino)-5-
methylpyrimidin-4-y1)-N-(cyanomethyl)benzamide; '
N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperidin-
1-yD)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-morpholinopiperidin-1-
yhphenyl)amino)pyrimidin-4-yl)benzamide;
4-(5-Chloro-2-((4-(4-morpholinopiperidin-1-yl)phenyl)amino) pyrimidin-4-yl)-N-
(cyanomethyl)benzamide;

N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-

'yl)phenyl)amino)pyrimidin-4-yl)benzamide;

4-(5-Chloro-2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1.1]heptan-3-yl)piperidin-1-yl)phenyl)amino)-
5 -methylpyrimidin—4—yl)-N;(cyanomethyl)benzamide;
4-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1. 1]heptan-3 -yD)piperidin-1-yl)phenyl)amino)-
5-fluoropyrimidin-4-yl)-N-(cyanomethyl)benzamide;
-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1.1}heptan-3-yl)piperidin-1-yl)phenyl)amino)-5-
chloropyrimidin-4-yl)-N-(cyanomethyl)benzamide;
N-(Cyanomethy})-4-(5-methyl-2-((4-(4-(tetrahydro-2H-[1,4]dioxino(2,3-c]pyrrol-
6(3H)-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-(tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-
6(3H)-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;

4-(5 -Chlofo-2-((4-(4—(tetrahydro-2H- [1,4]dioxino[2,3-c]pyrrol-6(3H)-
yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(5 -ﬂuoro-2-((4-(4-(5 -methyl-1,3,4-oxadiazol-2-yl)piperidin-
1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;

4-(5-Chloro-2-((4-(4-(5-methyl-1 ,3,4-oxadiazo1—2A-y1)piperidin-l -
yl)phenyl)amino)pyrimidin-4-y!)-N-(cyanomethyl)benzamide;
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N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-
1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-
1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
4-(5-Chloro-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-y))piperazin-1-
yl)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide; |

\ 4-(2-((4-(4-(3-Thia-6-azabicyclo[3.1.1 }heptan-6-yD)piperidin-1-

yDphenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(3-Thia-6-azabicyclo[3.1.1heptan-6-yl)piperidin-1-yl)phenyl)amino)-
S-methylpyrimidin-4-yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(3-Thia-6-azabicyclo[3.1.1]heptan-6-yl)piperidin-1-yl)phenyl)amino)-
5-fluoropyrimidin-4-yl)-N-(cyanomethyl)benzamide;
4—(2-((4-(4-(3-Thia—6-azabicy¢lo[3 .1.1]heptan-6-yl)piperidin-1-yl)phenyl)amino)-
5-chloropyrimidin-4-yl)-N-(cyanomethyl)benzamide;

The compounds of the present invention may be prepared using the methods
described below, together with conventional techniques known to those skilled in
the art of organic synthesis, or variations thereon as appreciated by those skilled in
the art. Referred methods include, but are not limited to those described below,

where all symbols are as defined earlier.

General Procedure 1:
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The ester derivative of formula [4] can be synthesized by reacting compound of
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formula [2], where ‘L’ is a suitable leaving group selected from Cl, Br, I, or
SOCH; and the like, and suitable amine derivatives of formula [3] in the presence
of an acid such as trifluoro acetic acid, P-toluene sulfonic acid or bases such as
potassium carbonate, diisopropyl ethyl amine, tri ethyl amine & the like in
solvents such as isopropyl alcohol, dimethyl sulfoxide, dimethyl formamide or

dioxane & the like at temperature 25-150°C. Alternative for acid sensitive group

attached to amine derivative [3], ester derivative can be prepared by coupling of

compound of formula [2] with amine derivative [3] using catalyst like DPPF,
Pdy(dba); (PPh;),PdCl; and like in presence of ligand BINAP and like in solvent
DMF, DMA, Dioxane and like at temperature 80-150°C.

Hydrolysis of ester derivative [4] with bases such as sodium hydroxide, lithium
hydroxide in solvent(s) such as water, methanol, ethanol, tetrahydrofuran or
combination thereof at temperature 25-100°C afford acid derivative of formula

[5]. Acetonitrile derivative of formula [6] may be synthesized by reacting amino
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acetonitrile [6] with acid derivative of formula [5] using suitable carboxyl groups
activating agents such as N-(3-dimethyl aminopropyl)-N’-ethyl carbodiimide
hydrochloride (EDAC.HCI), dicyclohexyl carbodiimide and the like in the
presence of an additive 1-hydroxy benzotriazole (HOBT) and base like triethyl
amine or diisopropylethyl amine (DIEA) & the like in solvent(s) like dimethyl
formamide or dichloromethane & the like at temperature 0-25°C. |

The compound of formula [2] can be synthesized as per the general procedures
known in the art for e.g. as mentioned in W02008109943 along with suitable
variations as are well known to a skilled person. The amine derivative [3], can be
synthesized by variety of methods known to those skilled in the art such as
following procedures set forth in references such as Fieser and Fieser's Reagents
for Organic Synthesis; Wiley & Sons: New York, Volumes 1-21; R. C. LaRock,
Comprehensive Organic Transformations, 2.nd edition Wiley- VCH, New York
1999; Comprehensive Organic Synthesis, B. Trost and I. Fleming (Eds.) vol. 1-9
Pergamon, Oxford, 1991; Comprehensive Heterocyclic Chemistry, A. R.

- Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9; Comprehensive:

Heterocyclic Chemistry II, A. R. Katritzky and C. W. Rees (Eds) Pergamon,
Oxford 1996, vol. 1-1 1 ; and Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40, to name some of the known literature processes.

The pharmaceutically acéeptable salts forming a part of this invention may be
prepared by treating the compound of formula (1) with suitable acids in suitable
solvents by prbcesses known in the art.

The Ester building block [2] were synthesised by the process described below.

Ester Chemical Name

Ester 1 | Ethyl 4-(2-chloropyrimidin-4-yl)benzoate

Ester 2 | Ethyl 4-(2-chloro-5-methylpyrimidin-4-yl)benzoate

Ester 3 | Ethyl 4-(2-chloro-5-fluoropyrimidin-4-yl)benzoate

Ester 4 | Ethyl 4-(2-chloro-5-chloropyrimidin-4-yl)benzoate

Synthesis of Ester building block
Ester 1 : Preparation of Ethyl 4-(2-chloropyrimidin-4-yl)benzoate.
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To a solution of 2,4-dichloropyrimidine [70 g, 470 mmol] in DMF [600 mL] was .
added (PPh;3),PdCl, [9.9 g, 14 mmol] and mixture was heated to 90°C for 1 h. To
this, (4-(ethoxycarbonyl)phenyl)boronic acid [91 g, 470 mmol] was added and
mixture was heated to 90°C for additional 0.5 h. A solution of potassium
bicarbonate [282 g, 2.8 mol] in 200 mL of water was added to reaction mixture
and stirred for 0.5 h at 90°C. After completion of reaction, mixture was quanched

in ice cooled water [S00 mL]. The off white solid obtained was filtered, washed

with water and dried under vacuum to get title compound. [45 g, 37%)].

Ester 2: Preparation of Ethyl 4-(2-chloro-5-methylpyrimidin-4-yl)benzoate.
Prepared similar to the procedure described in Ester 1 but using 2,4-dichloro-5-
methylpyrimidine as starting material.

Ester 3: Preparation of Ethyl 4-(2-chloro-5-fluoropyrimidin-4-yl)benzoate.

- Prepared similar to the procedure described in Ester 1 but using 2,4-dichloro-5-

fluoropyrimidine as starting material.
Ester 4: Preparation of Ethyl 4-(2-chloro-5-chloropyrimidin-4-yl)benzoate.
Prepared similar to the procedure described in Ester 1 but using 2.4,5-

trichloropyrimidine as starting material.

The Amine building blocks [3] were synthesized by the process described below:

Amine ' Chemical Name
Amine 1 | 1-(1-(4-Aminophenyl)piperidin-4-yl)pyrrolidin-2-one

Amine 2 | 2-(1-(4-Aminophenyl)piperidin-4-yl)isothiazolidine 1,1-dioxide

Amine 3 | 4-(4-Morpholinopiperidin-1-yl)aniline
Amine 4 | 4-(4-(1H-1,2,4-Triazol-1-yl)piperidin-1-yl)aniline
Amine 5 | 4-(4-(1H-Pyrazol-1-yl)piperidin-1-yl)aniline

Amine 6 | 4-([1,3'-Bipyrrolidin]-1'-yl)aniline

Amine 7 | 4-(4-(4-Aminophenyl)piperazin-1-yl)tetrahydro-2H-thiopyran
1,1-dioxide
Amine 8 | 4-(4-(Furan-2-yl)piperidin-1-yl)aniline

Amine 9 | 3-(4-(4-Aminophenyl)piperazin-1 -yl)tetrahydrothiophene 1,1-
dioxide
Amine 10 | 1-(1-(4-Aminopheny!)piperidin-4-yl)pyrrolidine-2,5-dione
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Amine 11 | 4-(4-(Thiophen-2-yl)piperidin-1-yl)aniline

Amine 12 | 3-(1-(4-Aminophenyl)piperidin-4-yl)oxazolidin-2-one

Amine 13 | 4-(4-(Tetrahydrofuran-2-yl)piperidin-1-yl)aniline

Amine 14 | 4-(4-(5-Methylfuran-2-yl)piperidin-1-yl)aniline

Amine 15 | 4-(4-(Tetrahydro-2H-pyran-4-yl)piperazin-1-yl)aniline

Amine 16 | 4-(4-(5-Methyltetrahydrofuran-2-yl)piperidin-1-yl)aniline

Amine 17 | 4-(4-(6-Oxa-3-azabicyclo[3.1.1]heptan-3-yl)piperidin-1-
yDaniline
Amine 18 | 1-(1-(4-Aminophenyl)piperidin-4-yl)imidazolidin-2-one

Amine 19 | 4-(4-(1,3,4-Oxadiazol-2-yl)piperidin-1-yl)aniline

Amine 20 | 4-(4-(2H-1,2,3-Triazol-2-yl)piperidin-1-yl)aniline

Amine 21 | 4-(4-(1H-1,2,3-Triazol-1-yl)piperidin-1-yl)aniline

Amine 22 | 4-(1-(4-Aminophenyl)piperidin-4-yl)-1H-1,2,4-triazol-5(4H)-one
Amine 23 | 1-(1-(4-Aminophenyl)piperidin-4-yl1)-1H-1,2,4-triazol-5(4H)-one

Amine 24 | 4-(4-(1-Oxa-8-azaspiro[4.5]decan-8-yl)piperidin-1-yl)aniline
Amine 25 | 4-(4-(5-Methyl-1,3,4-oxadiazol-2-yl)piperidin-1-yl)aniline
Amine 26 | 4-(4-(5-methyl-1,3,4-thiadiazol-2-yl)piperidin-1-yl)aniline

Amine 27 | 4-(4-(Tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-6(3H)-
yl)piperidin-1-yDaniline

Amine 28 | 8-(1-(4-Aminophenyl)piperidin-4-yl)-1-oxa-8-
azaspiro[4.5]decan-2-one ,

Amine 29 | 5-(1-(4-Aminophenyl)piperidin-4-yl)-1,3,4-oxadiazol-2(3H)-one

- Amine 30 | 4-(4-(4-Cyclopropyl-5-methyl-4H-1,2,4-triazol-3-yl)piperidin-1-
yDaniline
Amine 31 | 4-(4-(5-Methoxy-1,3,4-oxadiazol-2-yl)piperidin-1-yl)aniline

Amine 32 | 4-(4-(1,4-Dioxepan-6-yl)piperazin-1-yl)aniline

Amine 33 | 4-(4-(4,5-Dihydro-1H-imidazol-2-yl)piperazin-1-yl)aniline
Aminr 34 | 4-(4-(4,5-Dihydro-1H-imidazol-2-yl)piperidin-1-yl)aniline

Amine 35 | 4-(3-(Tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-6(3H)-
yDpyrrolidin-1-yl)aniline
Amine 36 | 4-(4-(5-Methyl-1,3,4-oxadiazol-2-yl)piperazin-1-yl)aniline

Amine 37 | 1-(1-(4-Aminophenyl)piperidin-4-yl)pyrrolidine-3,4-diol
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Amine 38 4-(4-(3-Oxa-8-azabicyclo[3.2.l]octan-8-y1)piperidin-1-yl)aniline

Amine 39 | 1-(3-(1 -(4-Aminophenyl)piperidin—4-yl)-3,6-diazabicyclo
[3.1.1]heptan-6-yl)ethanone

Svnthesis of Amine building block

Amine 1 : 1-(1-(4-Aminophenyl)piperidin-4-yl)pyrrolidin-2-one.

Step 1 : Preparation of 1-(1-(4-nitrophenyl)piperidin-4-yh)pyrrolidin-2-one
1-(piperidin-4-yl)pyrrolidin—2-one (1.8 g, 10.7 mmol) [OPRD 2007, 11, 482-486]
was dissolved in DMF (10.0 mL) at rt. To this K,CO;3 (2.96 g, 21.40 mmol) was
added at rt followed by 1-fluoro-4-nitrobenzene (1.5 mL, 10.7 mmol). The
reaction mixture was stirred at 80-90°C for 4 h. After completion of reaction
mixture was quenched in water. Yellow sold obtained was filtered washed with
water dried uﬁder vacuum to get desired compound (2.5 g, 81%) as yellow solid.
Step 2 : Preparation of 1-(1-(4-aminophenyl)piperidih—4-yl)pyrrolidin-2-one |

In a 500 mL hydrogenation bottle was added -(1-(4-nitrophenyl)piperidin-4-
yl)pyrrolidin-2-one [2.5 g, 8.6 mmol] in ethanol (50 mL). To this 10% Pd/C
(0.372 g, 3.50 mmol) was added and bottle was placed on parr hydrogenation
apparatus at 50 psi for 8 h. After completion of reaction., mixture was filtered
through hyflow bed, washed with methanol and organic volatile was distilled
under vacuum to give title amine 1 (1.7 g, 76 %) as brown solid.

Amine 2: 2-(1-(4-Aminophenyl)piperidin-4-yl)isothiazolidine 1,1-dioxide.
Prepared similar to the procedure described in Amine 1 but using 2-(piperidin-4-
yl)isothiazolidine 1,1-dioxide [Ref.: IMC, 53(9), 3517-3531, 2010].

Amine 3 : 4-(4-Morpholinopiperidin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 4-(piperidin-4-
yDmorpholine [Ref.: BMCL 22(9), 3157-3162, 2012].

Amine 4: 4-(4-(1H-1,2,4-Triazol-1-yl)piperidin-1-yl)aniline

Prepared similar to the procedure described in Amine 1 but using 4-(1H-1,2,4-
triazol-1-yl)piperidine [Ref.: WO2008060621].

Amine 5: 4-(4-(1H-Pyrazol-1-yl)piperidin-1-yl)aniline

Prepared similar to the procedure described in Amine 1 but using 4-(1H-pyrazol-

1-yl)piperidine [Ref.: W02013010453].
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Amine 6: 4-([1,3'-Bipyrrolidin]-1'-yl)aniline

Prepared similar to the procedure described in Amine 1 but using 1,3'-

bipyrrolidine [Ref.: W02004039780).

Amine 7: 4-(4-(4-Aminophenyl)piperazin-1-yl)tetrahydro-2H-thiopyran 1,1-
dioxide

Prepared similar to the procedure describéd in Amine 1 but using 4-(piperazin-1-
yDtetrahydro-2H-thiopyran 1,1-dioxide [Ref.: W020070072847].

Amine 8: 4-(4-(Furan-2-yl)piperidin-1-yl)aniline

Prepared similar to the procedure described in Amine 1 but using 4-(furan-2-

yDpiperidine [Ref.: WO 9737979].

- Amine 9 : 3-(4-(4-Aminophenyl)piperazin—1-yl)tetrahydrothiophene 1,1-dioxide.

Prepared similar to the procedure described in Amine 1 but using 3-(piperazin-1-
yDtetrahydrothiophene 1,1-dioxide [Ref.: US20080045517].

Amine 10 : 1-(1-(4-Aminophenyl)piperidin-4-yl)pyrrolidine-2,5-dione.

Prepared similar to the procedure described in Amine 1 but using 1-(piperidin-4-
yl)pyrrolidine-2,5-dione.

Amine 11 : 4-(4-(Thiophen-2-yl)piperidin-1-y1)ani1ine. '

Prepared similar to the procedure described in Amine 1 but using 4-(thiophen-2-
yhpiperidine [Ref.: WO 9737979]. |

Amine 12 : 3-(1-(4-Aminophenyl)piperidin-4-yl)oxazolidin-2-one.

Prepared similar to the procedure described in Amine 1 but using 3-(piperidin-4yl)
oxazolidin-2-one [Ref.: Journal of Medicinal Chemsitry, 2008, 51, 144, 41 50-69].
Amine 13 : 4-(4-(Tetrahydrofuran-2-yl)piperidin-1-yl)aniline. ‘
Prepared similar to the procedure described in Amine 1 but using 4-
(tetrahydrofuran-2-yl)piperidine [Ref.: WO 9737979].

Amine 14 : 4-(4-(5-Methylfuran-2-yl)piperidin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 4-(5-
methylfuran-2-yl)piperidine [Ref.: WO 9737979].

Amine 15 : 4-(4-(Tetrahydro-2H-pyran-4-yl)piperazin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 1-(tetrahydro-

2H-pyran-4-yl)piperazine.
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Amine 16 : 4-(4-(5-Methyltetrahydrofuran-2-yl)piperidin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 4-(5-
methyltetrahydrofuran-2-yl)piperidine [Ref.: WO 9737979].

Amine 17 : 4-(4-(6-Oxa-3-azabicyclo[3.1.1]heptan-3-yl)piperidin-1-yl)aniline.
Prepared similar to the procedure described in Amihe 1 but using 3-(piperidin-4-
yl)-6-oxa-3-azabicyclo[3.1.1]heptane [Ref.: Synthesis 2011, 16, 2619-2624].
Amine 18 : 1-(1-(4-Aminophenyl)piperidin-4-yl)imidazolidin-2-one.

Prepared similar to the procedure described in Amine 1 but using 1-(piperidin-4-
yl)imidazolidin-2-one.

Amine 19 : 4-(4-(1,3,4¥Oxadiazol-2-yl)piperidin—1-y1)aniline.

Prepared similar to the procedure described in Amine 1 but using 2-(piperidin-4-

‘yl)-1,3,4-oxadiazole [Ref.: Journal of Med. Chem. 51, 15, 4430-4448, 2008].

Amine 20 : 4-(4-(2H-1,2,3-Triazol-2-yl)piperidin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 4-(2H-1,2,3-
triazol-2-yl)piperidine [Ref.: Tetrahedron letter 53, 6842-52, 2012].

Amine 21 : 4-(4-(1H-1,2,3-Triazol-1-yl)piperidin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 4-(1H-1,2,3-
triazol-1-yl)piperidine [Ref.: Tetrahedron letter 53, 6842-52, 2012].

Amine 22 : 4-(1-(4-Aminophenyl)piperidin-4-yl)-1H-1,2 4-triazol-5(4H)-one.
Prepared similar to the procedure described in Amine 1 but using 4-(piperidin-4-
yD-1H-1,2,4-triazol-5(4H)-one [Ref.: WO 2009039257]. |

Amine 23 : 1-(1-(4-Aminophenyl)piperidin-4-yl)-1H-1,2,4-triazol-5(4H)-one.
Prepared similar to the procedure described in Amine 1 but using 8-(piperidin-4-
yl)-1-oxa-8-azaspiro[4.5]decane [Ref.: BMCL 12, 1759, 2002].

Amine 24 : 4-(4-(1-Oxa-8-azaspiro[4.5]decan-8-yl)piperidin-1-yl)aniline.
Prepared similar to the procedure described in Amine 1 but using 8-(piperi'din-4-
yl)-1-oxa-8-azaspiro[4.5]decane [Ref.: BMCL 12, 1759, 2002].

Amine 25 : 4-(4-(5-Methyl-1,3,4-oxadiazol-2-yl)piperidin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 2-methyl-5-
(piperidin-4-yl)-1,3,4-oxadiazole [Ref.: Journal of Medicinal Chemistry 51, 15,
4430-4448, 2008].

22



WO 2015/019365 PCT/IN2014/000515

10

- 15

20

25

30

Amine 26 : 4-(4-(5-methyl-1,3,4-thiadiazol-2-yl)piperidin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 2-methyl-5-
(piperidin-4-y1)-1,3,4-thiadiazole [Ref.: Org. Lett. 2006, 8, 1625-28].

Amine 27 : 4-(4-(Tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-6(3H)-yl)piperidin-1-
yl)aniline. |

Prepared similar to the procedure described in Amine 1 but using 6-(piperidin-4-
yDhexahydro-2H-[1,4]dioxino[2,3-c]pyrrole [Ref.: Synthesis 1995, 795-800].
Amine 28 : 8-(1-(4-Aminophenyl)piperidin-4-yl)-1-oxa-8-azaspiro[4.5]decan-2-
one.

Prepared similar to the procedure described in Amine 1 but using 8-(piperidin-4-
yl)-1-oxa-8-azaspiro[4.5]decan-2-one [Ref.: WO 0187838, BMCL 12, 1759,
2002].

Amine 29 : 5-(1-(4-Aminophenyl)piperidin-4-yl)-1,3,4-oxadiazol-2(3H)-one.
Prepared similar to the procedure described in Amine 1 but using 5-(piperidin-4-
y1)-1,3,4-oxadiazol-2(3H)-one [Ref.: WO 2013093940].

Amine 30 : 4-(4-(4-Cyclopropyl-5-methyl-4H-1,2,4-triazol-3-yl)piperidin-1-yl)
aniline.

Prepared similar to the procedure described in Amine 1 but using 4-(4-
cyclopropyl-5-methyl-4H-1,2 4-triazol-3-yl)piperidine [Ref.: BMCL 21,5684-87,
2011]. ’

Amine 31 : 4-(4-(5-Methoxy-1,3,4-oxadiazol-2-yl)piperidin-1-yl)aniline.
Prepared similar to the procedure described in Amine 1 but using 2-methoxy-5-
(piperidin-4-yl)-1,3,4-oxadiazole [Ref.: US 20020111358].

Amine 32 : 4-(4-(1,4-Dioxepan-6-yl)piperazin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 1-(1,4-
dioxepan-6-yl)piperazine [Ref.: WO 20101139717}

Amine 33 : 4-(4-(4,5-Dihydro-1H-imidazol-2-yl)piperazin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 1-(4,5-dihydro-
1H-imidazol-2-yl)piperazine [Ref.: WO 2002036562].

Amine 34 : 4-(4-(4,5-Dihydro—1H—imidazol-2-yl)piperidin-1-yl)aniline.
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Prepared similar to the procedure described in Amine 1 but using 4-(4,5-dihydro-
1H-imidazol-2-yl)piperidine [Ref.: BMCL 21, 2244-51, 2011]. |
Amine 35 : 4-(3-(Tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-6(3H)-yl)pyrrolidin-1-
yDaniline.

Prepared similar to the procedure described in Amine 1 but using 6-(pyrrolidin-3-
yDhexahydro-2H-[1,4]dioxino[2,3-c]pyrrole [Ref.: Synthesis 795-800, 1995].
Amine 36 : 4-(4-(5-Methyl-1,3,4-oxadiazol-2-yl)piperazin-1-yl)aniline.

Prepared similar to the procedure described in Amine 1 but using 2-methyl-5-
(piperazin-1-yl)-1,3,4-oxadiazole.

Amine 37 : 1-(1-(4-Aminophenyl)piperidin-4-yl)pyrrolidine-3,4-diol.

Prepared similar to the procedure described in Amine 1 but using 1-(piperidin-4-
yDpyrrolidine-3,4-diol.

Amine 38 : 4-(4-(3-Oxa-8-azabicyclo[3.2.1]octan-8-yl)piperidin-1-yl)aniline.
Prepared similar to the procedure described in Amine 1 but using 8-(piperidin-4-
yl)-3-oxa-8-azabicyclo[3.2.1]octane [Ref.: W02005108402].

Amine 39 : 1-(3-(1-(4-Aminophenyl)piperidin-4-yl)-3,6-diazabicyclo [3.1.1]
heptan-6-yl) ethanone. .

Prepared similar to the procedure described in Amine 1 but using 1-(3-(piperidin-
4-y1)-3,6-diazabicyclo[3.1.1]heptan-6-yl)ethanone [Ref.: WO2011120854].

The invention is further exemplified by the following examples below, which
provides some of the several preferred embodiments of the present invention.
These examples are provided merely as representative embodiments and should

not be construed to limit the scope of the invention in any way.

Example 1 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(2-oxopyrrolidin-1-yl)
piperidin-1-yl)phenyl)amino) pyrimidin-4-yl)benzamide.
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Step 1 : Preperation of ethyl 4-(2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-y1)
phenyl) amino) pyrimidin-4-yl)benzoate. ‘
To a solution of ethyl 4-(2-chloropyrimidin-4-yl)benzoate (7.09 g, 27.0 mmol), in
isopropyl alcohol [100 mL] was added 1-(1-(4-aminophenyl)piperidin-4-
yl)pyrrolidin-2-one (7.0 g, 27.0 mmol). To this, trifluoro acetic acid (4.62 g, 40.0
mmol) was added and mixture was heated at 120 OC in sealed tube for 16 h. After
completion of reaction, mixturei was quenched in water, basified with ammonia
solution and extracted with ethyl acetate. Organic layer was washed with water,
dried over sodium sulfate and removed under reduced pressure to give crude off
white solid compound. Purification of crude product was done by the way of
column chromatography (SiOz, hexane to 30 % EtOAc in hexane) to get solid
compound (10.7 g, 82%). The title compound was characterized by spectral
analysis. ESI-MS: 486.2 (M+H)". |
Step 2: Preparation of 4-(2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzoic acid.

Ethyl 4-(2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1 -yl)phenyl)amino)pyrimidin-4-

yl)benzoate

(25.0 g, 51.5 mmol) was dissolved in 3:1 methanol/THF(100 mL). To this lithium
hydroxide (9.86 g, 412 mmol) in water (25 mL) was added and mixture was
refluxed for 2 h., cooled, concentrated and acidified with dil HCI. The dark
precipitate was filtered, washed with water and dried under vacuum to give title
compound (20.0 g, 85 %). The title compound was characterized by spectral
analysis ESI-MS: 458.2 (M+H)".

Step 3 : N-(cyanomethyl)-4-(2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1 -y)phenyl)

amino) pyrimidin-4-yl)benzamide
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To a solution of 4-(2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-yl)phenyl)amino)
pyrimidin-4-yl)benzoic acid [20.0 g, 43.7 mmol} in 200 mL DMF, was added
HOBt [8.03¢g, 52.5 mmol]. To this reaction mixture, was added EDAC.HCI [10.06
g, 52.5 mmol}, 2-aminoacetonitrile hydrochloride [8.09 g, 87 mmol] and triethyl
amine [26.5 g, 262 rhmol] under N; at 0-5 °C. The resulting reaction mixture was
stirred at 25 °C for 16 h. Mixture was diluted with water. The aqueous layer was
extracted with EtOAc. The organic layer was washed with brine, dried over

sodium sulfate and concentrated in vacuo to afford semi solid compound.

" Purification of crude product was done by the way of column chromatography

(S10,, CHCl; to 4 % MeOH in CHCls) to get yellow solid compound (600 mg,
46%). "H NMR (400 MHz, d¢-DMSO) : 9.47 (s, 1H), 9.33 (1H, t, J = 5.8 Hz)),
8.53 (1H,d,J=52Hz), 8.26 (2H, d , J = 8.4 Hz), 8.02 (2H, d, J = 8.4 Hz), 7.64
(2H, d, J = 8.8 Hz), 7.39 (1H, d , J = 5.2 Hz), 6.94 (2H, d, J = 9.2 Hz), 4.35 (2H,
d,J=5.6 Hz), 3.88 (1H, m), 3.68 — 3.66 (2H, m), 3.44 (2H, m), 2.71 — 2.66 (2H,
m), 2.25 — 2.13 (2H, m), 1.93 — 1.89 (2H, m), 1.80 - 1.76 (2H, m), 1.63 ~ 1.61
(2H, m). ESI-MS: (M)" : 496.05. UPLC t;; : 2.57 min.

Several compounds of the present invention were prepared following the
processes described above along with suitable modifications, alterations etc. as are

within the scope of a skilled person.

Example 2 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(1,1-dioxido
isothiazolidin-2-yl) piperidin-1-yl) phenyl)amino)pyrimidin-4-yi)benzamide.
N
O NH

U=
WO

eS
O

Prepared similar to the procedure described in Example 1 but using Ester 1 and

L

H

Amine 2 as starting materials. The title compound was obtained as yellow solid.

'H NMR (400 MHz, d-DMSO) : 9.47 (1H, s), 9.33 (1H, t, J = 5.2 Hz), 8.53 (1H,
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d,J=5.2 Hz), 8.26 (2H, d, J = 8.4 Hz), 8.01 (2H, d, J = 8.4 Hz), 7.64 (2H, d, J =
9.2 Hz), 7.40 (1H, d, J = 5.2 Hz), 6.93 (2H, d, J = 8.8 Hz), 4.35 2H, d, J= 5.6
Hz), 3.64 (2H, d, J = 13.2 Hz), 3.42-3.17 (4H, m), 2.67-2.66 (3H, m), 2.30-2.10
(2H, m), 1.85-1.70 (4H, m). ESI-MS: 531.90 (M+H)". UPLC t,: 2.73 min.

Example 3 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-morpholinopiperidin-1-
y1)phenyl) amino)pyrimidin-4-yl)benzamide.

O—B ///N
Q‘N O NH
Q
N ‘e
NH—J\\N '

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 3 as starting material. The title compo{md was obtained as yellow solid.
'H NMR (4()0 MHz, d-DMSO) : 9.47 (1H, s), 9.33 (1H, t, J = 5.2 Hz), 8.53 (1H,
d, J=5.2 Hz), 8.26 (2H, d, /= 8.4 Hz), 8.02 (2H, d, /= 8.4 Hz), 7.63 (2H, d, J =
8.8 Hz), 7.44 (1H, d, J = 5.2 Hz), 6.92 (2H, d, J= 9.2 Hz), 4.35 2H, d, J= 5.6
Hz), 3.65-3.56 (6H, m), 2.73-2.52 (2H, m), 2.50-2.47 (4H, m), 2.23 (1H, 1, J=3.6
Hz), 1.87-1.85 (2H, m), 1.52-.1.45 (2H, m). ESI-MS: = 514.20 (M+NH,4)" . UPLC
tree: 2,37 min, | |

Example 4 : Preparation of 4-(2-((4-(4-(1H-1,2,4-triazol-1-yD)piperidin-1-yl)

phenyl)amino) pyrimidin-4-y1)-N-(cyanomethyl)benzamide.
CN
OsNH

SV
N/)\N
H

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 4 as starting materials. The title compound was obtained as yellow solid.

' NMR (400 MHz, ds-DMSO) : 9.51 (1H, s), 9.35 (1H, t, J = 5.2 Hz), 8.61 (1H,
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s), 8.55 (1H, d, J = 5.2 Hz), 8.28 (2H, d, J = 8.4 Hz), 8.02 (2H, d, J = 8.4 Hz),
7.91 (1H, S), 7.65 (2H, d, J = 8.8 Hz), 7.41 (1H, d, J=5.2 Hz), 7.0 2H, d, /= 8.8
Hz), 4.4 (1H, m), 435 (1H, d, J = 5.6 Hz), 3.74-3.71 (2H, m), 2.9-2.8 (2H, m), 2.3
2.1 (4H, m). ESI-MS : 480.20 (M+H)*. UPLC ty;: 2.56 min

Example 5 : Preparation of 4-(2-((4-(4-(1H-pyrazol-1-yl)piperidin-1-yl)phenyl)
amino) pyrimidin-4-yl)-N-(cyanomethyl)benzamide.

CN
OxNH

N=
(2
T

Prepared similar to the procedure described in Example 1 but using Ester 1 and

,
(AT

H

Amine 5 as starting materials. The title compound was obtained as light yellow
solid. '"H NMR (400 MHz, d¢-DMSO) : 9.50 (1H, s), 9.34 (1H, t, J= 5.2 Hz), 8.54
(1H, d, J= 5.2 Hz), 8.27 (2H, d, J = 8.4 Hz), 8.02 (2H, d, / = 8.4 Hz), 7.81 (1H,
d, J=2.0 Hz), 7.66 (2H, d, J = 8.8 Hz), 745 (1H, d, J = 4 Hz), 7.40 (1H, d, J =
5.2 Hz), 6.98 (2H, d, J = 8.8 Hz), 6.24 (1H, t, J = 2 Hz), 4.36-4.33 (3H, m), 3.71-
3.74 (2H, m), 2.85-2.78 (2H, m), 2.04 -2.10 (4H, m). ESI-MS : 479.35 (M+H)".
UPLC trec: 2.83 min. |

Example 6 : Preparation of 4-(2-((4-([1,3-Bipyrrolidin]-1'-yl)phenyl)
amino)pyrimidin—4—y1)-N-(cyanomethyl) benzamide.

-
H

C <O N
N
\Q
>—\_<—\ N
NH—
Prepared similar to the procedure described in Example 1 but using Ester 1 and

Amine 6 as starting materials. The title compound was obtained as dark yellow

solid. "H NMR (400 MHz, d-DMSO) : 9.32 (2H, t, J = 5.2 Hz), 9.30 (1H, s), 8.49
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(1H, d, J=5.2 Hz), 8.25 (2H, d, J = 8.8 Hz), 8.01 (2H, d, /= 8.8 Hz), 7.56 (2H, d,
J=8.8Hz), 7.35 (1H, d, J= 5.2 Hz), 6.53 (2H, d, J= 9.2 Hz), 435 2H, d, J=5.2
Hz), 3.41-3.43 (1H, m), 3.32-3.26 (2H, m), 3.09-3.05 (1H, m), 2.85-2.81 (1H, m),
2.70-2.69 (4H, m), 2.16-2.14 (1H, m), 1.92-1.85 (1H, m), 1.75-1.70 (4H, m).
ESI-MS : 468.12(M+H)". UPLC t,: 2.56 min.

Example 7 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(1,1-dioxidotetrahydro-

2H-thiopyran-4-yl)piperazin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.
CN
O _NH

2

Q,,O i
Q N
LT

H

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 7 as.starting material. The title compound was obtained as light yellow
solid. '"H NMR (400 MHz, d¢-DMSO) : 9.48 (1H, s), 9.33 (1H, t, /= 5.6 Hz), 8.53
(1H, d, J= 4.8 Hz), 8.26 (2H, d, J= 8.4 Hz), 8.02 (2H, d, /= 8.4 Hz), 7.64 (2H, d,
J=8.8 Hz), 7.40 (1H, d,J= 5.2 Hz), 6.92 (2H, d, J = 8.8 Hz), 435 (2H, d, /= 5.6
Hz), 3.08 (8H, m), 2.67-2.66 (4H, m), 2.04 (4H, m). ESI-MS : 545.95(M+H)".
UPLC tre: 2.51 min. |

Example 8 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(furan-2-y!)piperidin-1-
yDphenyl) amino)pyrimidin-4-yl)benzamide.

N

=

20 /
H

= O N

N
NH—L\N
Prepared similar to the procedure described in Example 1 but using Ester 1 and

Amine 8 as starting material. The title compound was obtained as light yellow

solid. "H NMR (400 MHz, ds-DMSO) : 9.43 (1H, s), 9.33 (1H, t, /= 5.6 Hz), 8.33
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(1H,d, J= 5.2 Hz), 8.02 (2H, d, J=8.4 Hz), 7.65 2H, d, /= 9.2 Hz), 7.53 (1H, t,
J=1.6 Hz), 7.39 (1H, d, J= 5.2 Hz), 6.95 (2H, d, J=9.2 Hz), 6.38-6.36 (1H, m),
6.13 (1H, d, J = 3.2 Hz), 4.35 (2H, d, J = 5.6 Hz), 3.65-3.62 (2H, m), 2.78-2.74
(3H, m), 2.10-1.97 (2H, m), 1.82-1.62 (2H, m). ESI-MS : 479.3 (M+H)". UPLC
tret o 3.24 min.

Example 9 : Preparation of N-(cyanomethy!)-4-(2-((4-(4-(1,1-dioxidotetrahydro
thiophen-3-yl)piperazin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.
0y 0

//N

O _NH

N

o

O
NH—L\N'

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 9 as starting material. Thé title compound was obtained as light yellow
solid. '"H NMR (400 MHz, d6-DMSO) :9.48 (IIH, s), 9.33 (1H, t, /= 5.6 Hz), 8.53
(1H, d, J = 5.2 Hz), 8.26 (2H, d, J= 8.8 Hz), 8.02 (2H, d, /= 8.8 Hz), 7.65 (2H, d,
J=8.8 Hz), 7.39 (1H, d,J = 5.2 Hz), 6.92 (2H, d,J = 9.2 Hz), 4.32 (2H, d, J=5.6
Hz), 3.40-3.35 (1H, m), 3.28-3.25 (2H, m), 3.12-3.07 (SH, m), 3.04-2.97 (1H, m),
2.68-2.58 (4H, m), 2.36-2.32 (1H, m), 2.02-1.97 (1H, m). ESI-MS : 532.08
(M+H)". UPLC tye: 2.52 min.

Example 10 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(2,5-dioxopyrrolidin-1-

yD)piperidin-1-yl)phenyl) amino)pyrimidin-4-yl)benzamide.
CN

Prepared similar to the procedure described in Example 1 but using Ester 1 and

Amine 10 as starting material. The title compound was obtained as yellow solid.
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'H NMR (400 MHz, de-DMSO) : 9.49 (1H, s), 9.34 (1L, t, J = 5.6 Hz), 8.53 (1K,
d,J=5.2Hz), 8.26 (2H, d, /= 8.8 Hz), 8.02 (2H, d, / = 8.8 Hz), 7.63 2H, d, J =
5.2 Hz), 7.40 (1H, d, J = 5.2 Hz), 6.93 (2H, d, J = 9.2 Hz), 4.35 (2H, d, J = 5.6
Hz), 3.99 (1H, m), 3.68 (2H, m), 2.63-2.69 (2H, m), 2.52 (4H, s), 2.32-2.43 (2H,
m), 1.56-1.59 2H, m). ESI-MS : 510.35 (M+H)".

Example 11 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(thiophen-2-yl)

| piperidin-1-yl)phenyl) amino) pyrimidin-4-yl)benzamide.

CN

-

Os_NH

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 11 as starting material. The title compound was‘obtained as brown solid.
'H NMR (400 MHz, d¢-DMSO) : 9.49 (1H, s), 9.34 (1H, t, J = 5.6 Hz), 8.54 (1H,
d,/J=52Hz), 827 (2H, d, J= 8.4Hz), 8.02 (2H, d, /= 8.4 Hz), 7.65 (2H, d, J =
9.2 Hz), 7.40 (1H, d, J = 5.2 Hz), 7.35 (1H, d, J = 5.2 Hz), 6.98-6.93 (4H, m),
436 (2H, d, /= 5.2 Hz), 3.70 (2H, d, J=12.4 Hz), 3.11-2.97 (1H, m), ), 2.77-2.72
(2H, m), 2.07-2.03 (2H, d, J = 12.8 Hz), 1.77-1.73 (2H, m). ESI-MS : 495.25
(M+H)". UPLC t,¢; : 3.39 min.

Example 12 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(2-oxooxazolidin-3-

yDpiperidin-1-yl)phenyl) amino)pyrimidin-4-yl)benzamide.
: CN
Oy NH

g:@
Cr 7

H
Prepared similar to the procedure described in Example 1 but using Ester 1 and

Amine 12 as starting material. The title compound was obtained as light yellow
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solid. '"H NMR (400 MHz, ds-DMSO) : 10.04 (1H, s), 9.41 (1H, t, J = 5.2 Hz),
8.64 (1H, d, J = 5.2 Hz), 8.28 (2H, d, J = 8.8 Hz), 8.03 (2H, d, J = 8.4 Hz), 7.65
(H, d, ] = 9.2 Hz), 7.40 (14, d, /= 5.2 Hz), 6.96 (2H, d, J= 9.2 Hz), 4.35 (2H, d,

J=52Hz), 426 (2H, t, J = 6.8 Hz), 3.71-3.63 (3H, m), 3.53 (2H, t, J = 6.8 Hz),

2.73-2.67 (2H, m), 1.80-1.74 (4H, m). ESI-MS : 498.30 (M+H)", UPLC t,e: 2.58

min.

Example 13 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(tetrahydrofuran-2-yl)
piperidin-1-yl)phenyl) amino)pyrimidin-4-yl)benzamide.
CN
O+ _NH

. Prepared similar to the procedure described in Example 1 but using Ester 1 and

Amine 13 as starting material. The title compound was obtained as light yellow

" solid. '"H NMR (400 MHz, dg-DMSO) : 9.46 (1H, s), 9.35 (1H, t, J = 5.6 Hz),

8.53 (1H, d, J = 5.2 Hz), 8.26 (2H, d, J = 8.4 Hz), 8.02 (2H, d, J = 8.4 Hz), 7.63
(2H, d,J = 9.2 Hz), 7.40 (1H, d, J= 5.2 Hz), 6.92 2H,d, J = 8.8 Hz), 4.35 (2H,
d, J = 7.2 Hz), 3.75-3.63 (1H, m), 3.61-3.51 (3H, m), 3.49-3.32 (1H, m), 2.50-
2.49 (2H, m), 1.92-1.89 (2H, m), 1.88-1.86 (2H, m), 1.84-1.78 (1H, m), 1.64-1.61
(1H, m), 1.52-1.48 (3H, m). ESI-MS : 483.20 (M+H)". UPLC t(: 2.88 min.

Example 14 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(5-methylfuran-2-yl)
piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.
CN
OsNH
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Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 14 as starting material. The title compound was obtained as light yellow
solid. 'H NMR (400 MHz, d¢-DMSO) : 9.48 (1H, s), 9.34 (1H, t, /= 4.8 Hz), 8.54
(1H, d, J= 5.2 Hz), 8.27 (2H, d, J = 8.4 Hz), 8.03 (2H, d, /= 8.4 Hz), 7.64 (2H, d,
J=8.8 Hz), 7.40 (1H, d, J= 5.2 Hz), 6.95 (2H, d, J=9.2 Hz), 596 (2H,t, J=2.8
Hz), 4.36 (2H, d, J = 5.6 Hz), 2.67-2.60 (2H, m), 2.76-2.67 (3H, m), 2.33 (3H, s),

2.01-1.98 (2H, m), 1.72-1.65 (2H, m). ESI-MS : 493.20 (M+H)". UPLC tre: 3.42

min.

Example 15 : Preparation of N_—(cyanomethyl)-4-(2-((4-(4-(tetrahydro-2H-pyran-

4-yl)piperazin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.
CN
O NH

e ay
Prepared sirnilar to the procedure described in Example 1 but using Ester 1 and
Amiine 15 as starting material. The title compound was obtained as light yellow
solid. '"H NMR (400 MHz, dg-DMSO) : 9.46 (s, 1H), 9.33 (1H, t, /= 5.6 Hz), 8.52
(1H,d,J=4.8 Hz),8.25 (2H,d, /= 8.4 Hz), 8.01 (2H,d,J= 8.4 Hz), 7.63 (2H,
d,J=8.8 Hz), 7.39 (1H,d, J= 52 Hz), 6.92 2H, d, J= 9.2 Hz), 434 2H, d, /=

5.6 Hz), 3.88-3.91 (2H, m), 3.29 (2H, m), 3.07 (4H, m), 2.63 (4H, m) 2.49 (1H,
m), 173 (2H, m), 141 (2H, m). ESI-MS : 498.25 (M+H)". UPLC trg:: 2.52 min.

Example 16 : Preparation  of N-(cyanomethyl)-4-(2-((4-(4-(5-
methyltetrahydrofuran-2-yl)piperidin-1 -yl)phenyl)amino)pyrimidin-4-
yl)benzamide.
CN
,/
OsNH
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Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 16 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, de-DMSO) : 9.44 (1H, s), 9.32 (1H, bs), 8.51 (1H, d, J
=4.8 Hz), 8.24 (2H, d, /=8 Hz), 7.9 (2H, d, J= 8.4 Hz), 7.61 (2H, d, /= 8.8 Hz),
7.38 (1H, d, J = 6 Hz), 6.90 2H, d, J = 8.4 Hz), 4.34 (2H, d, J = 5.2 Hz), 3.91-
3.82 (1H, m), 3.61-3.58 (2H, m), 3.53-3.51 (1H, m), 1.95-1.75 (4H, m), 1.7-1.62
(2H, m), 1.58-1.27 (4H, m), 1.31-1.11 (3H, m). ESI-MS : 497.20 (M+H)". UPLC

tret: 3.10 min.

Example 17 : Preparation of 4-(2-((4-(4-(6-0oxa-3-azabicyclo[3.1.1]heptan-3-yl)
piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide.

Step 1 : Preparation of ethyl 4-(2-((4-(4-(6-oxa-3-azabicyclo[3.1.1]heptan-3-
yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzoate.

Placed ethyl 4-(2-chloropyrimidin-4-yl)benzoate [4.37 g, 16.64 mmol] in rb flask
followed by DMA [60 mL]. To this, 4-(4-(6-oxa-3-azabicyclo[3.1.1}heptan-3-
yl)piperidin-1-yl)aniline (Amine 17) [3.5 g, 12.80 mmol], cesium carbonate [6.26
g, 19.20 mmol], BINAP [1.19 g, 1.92 mmol] and bis triphenyl phosphie Pd
(IDdichloride [1.34 g, 1.92 mmoi] was added at 25°C under N atm. The
mixture was heated to 90°C for 16 h. After completion of reaction mixture was
quanched in water, compound was extracted with ethyl acetate (50 mL X 4).
Combined the organic layers and washed with water and brine soln. The organic
layer was dried over Na; SOy, filtered and concentrated under reduced pressure to
afford desired product as light yellow solid. Title compound was characterised by
spectral analysis. ESI-MS : 500.30 (M+H)".

Step II : Preparation of  4-(2-((4-(4-(6-oxa-3-azabicyclo[3.1.1]heptan-3-
yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzoic acid.
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4-(2-((4-(4-(6-oxa-3-azabicyclo[3.1.1]heptan-3-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzoic acid was prepared by following method
as describe in Example 1 Step II using ethyl 4-(2-((4-(4-(6-0xa-3-
azabicyclo[3.1.1]heptan-3-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4- ”
yl)benzoate.

Step III.  Preparation of 4-(2-((4-(4-(6-oxa-3-azabicyclo[3.1.1]heptan-3-
yDpiperidin-1-yl)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide.
4-(2-((4-(4-(6-6xa—3-azabicyclo[3. 1.1]heptan-3-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide was synthesised by
following method as described in Example 1 step II using 4-(2-((4-(4-(6-oxa-3-
azabicyclo[3.1.1]heptan-3-yl)piperidin-1-yl)phenyl) amino) pyrimidin-4-
yDbenzoic acid. The title compound was obtained as green solid. 'H NMR (400
MHz, d¢-DMSO) : 9.47 (s, 1H), 9.33 (1H, t, J = 5.2 Hz), 8.53 (1H, d, J =352
Hz), 8.26 (2H, d, J= 8.8 Hz), 8.32 (2H, d, J=8.8 Hz), 7.63 (2H, d, J=9.2 Hz),
7.39 (1H, d, J =52 Hz), 6.93 (2H, d, J = 9.2 Hz), 4.44-4.43 (2H, m), 4.35 (2H,
d, J = 5.2 Hz), 3.62-3.59 (2H, m), 3.05-3.03 (2H, m), 2.83-2.81 (1H, m), 2.74-
2.69 (3H, m), 2.66 (2H, m), 2.32 (1H, m), 1.96-1.93 (2H, m), 1.59-1.56 (2H, m).
ESI-MS : 510.15 (M+H)". UPLC te: 2.35 min.

Example 18 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(2-oxoimidazolidin-1-
yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.

CN
Oy NH

O\\l/NH
N
J

l”\iﬁ o
Prepared similar to the procedure described in Example 17 but using Ester 1 and
Amine 18 as starting material. The title compound was obtained as light yellow
solid. 'TH NMR (400 MHz, d¢-DMSO) : 9.47 (1H, s), 9.43 (1H, bs), 8.53 (1H, d, J
= 4.8 Hz), 8.26 (2H, d, J= 8.0 Hz), 8.02 (2H, d, J=8.0 Hz) 7.64 (2H, d, J=8.8

Hz), 7.40 (1H, d, J = 4.8 Hz), 6.94 (2H, d, J=8.4 Hz) 6.26 (1H, s), 4.36 (2H, d,
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J = 4.8 Hz), 3.58-3.68 (3H, m), 3.21-3.23 (2H, m), 2.64-2.70 (2H, m), 1.70-1.78
(2H, m), 1.61-1.64 (2H, m). ESI-MS : 497.40 (M+H)". UPLC t,e: 2.48 min.

Example 19 : Preparation of 4-(2-((4-(4-(1,3,4-oxadiazol-2-yl)piperidin-1-
y)phenyl) amino) pyrimidin-4-yl)-N-(cyanomethyl)benzamide.
CN
O._NH

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 19 as sbtaning material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, de-DMSO) : 9.47 (1H, s), 9.34 (1H, t, J= 5.2 Hz), 9.16
(1H, s), 8.53 (1H, d, J = 5.2 Hz), 8.26 (2H, d, J = 8.4 Hz), 8.02 (2H, d, /= 8.4
Hz), 7.44 2H, d, J= 8.8 Hz)., 7.40 (1H, d, J= 5.2 Hz), 6.98 (2H, d, /= 5.2 Hz),
435 (2H, d, J= 5.2 Hz), 3.63-3.60 '(2H, s), 3.14-3.19 (1H, m), 2.83-2.80 (2H, m),

2.13-2.19 (2H, m), 1.88-1.85 (2H, m). ESI-MS : 481.05 (M+H)". UPLC tye: 2.52

min.

. Example 20 : Preparation of 4-(2-((4-(4-(2H-1,2,3-triazol-2-yl)piperidin-1-yl)

phenyl)amino) pyrimidin-4-y!1)-N-(cyanomethyl)benzamide.
CN '
O NH

_ 0
L T
L

Pfepared similar to the procedure described in Example 17 but using Ester 1 and

Z~z

Amine 20 as starting material. The title compound was obtained as light yellow
solid. '"H NMR (400 MHz, de-DMSO) : 9.50 (1H, s), 9.34 (1H, t, /= 5.6 Hz), 8.55
(1H, 4, J= 5.2 Hz), 8.28 (2H, d, /= 8.4 Hz), 8.03 (2H, d, J= 8.8 Hz), 7.80 (2H,
s)’, 7.67 (2H, d, J=9.2 Hz), 741 (1H, d, J = 5.2 Hz), 7.00 (2H, d, J = 9.2 Hz),
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2.11-2.18 (4H, m). ESI-MS : 479.85 (M+H)". UPLC te: 2.85 min.

Example 21 : Preparaion of 4-(2-((4-(4-(1H-1,2,3-triazol-1-yl)piperidin-1-

yDphenyl)amino) pyrimidin-4-y1)-N-(cyanomethy!)benzamide.
N

" O._NH

:N
Y

L AT

SN

H

Z~z

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 21 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, d-DMSO) : 9.5 (1H, s), 9.34 (1H, t, /= 5.2 Hz), 8.55
(1H, 4, J= 5.2 Hz), 8.28 (2H, d, J = 8.4 Hz), 8.27 (1H, s), 8.03 2H, d, /= 8.8
Hz), 7.80 (1H, s), 7.67 (2H, d, J= 9.2 Hz), 7.41 (1H, d, /= 5.2 Hz), 7.00 (2H, d, J
= 9.2 Hz), 4.70-4.67 (1H, m), 4.36 (2H, d, J = 5.2 Hz), 3.75-3.72 (2H, m), 2.88-
2.94 (2H, m), 2.11-2.18 (4H, m). ESI-MS : 479.85 (M+H)". UPLC t;;: 2.85 min.

Example 22 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(5-oxo0-1H-1,2.4-
triazol-4(5H)-yl) piperidin-1-yl) phenyl)amino)pyrimidin-4-yl)benzamide.

CN
O _NH

f N\NH
LT I
Y :
Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 22 as starting material. The title compound was obtained as yellow solid.
'H NMR (400 MHz, d¢-DMSO) : 13.28 (1H,s) 9.48 (1H, 5), 9.33 (1H,t,J=5.2 |
Hz), 8.54 (1H, d, J = 5.2 Hz), 8.27-8.22 (3H, m) 8.00 (2H, d, J = 8.8 Hz), 7.64
(2H, d, J = 8.8 Hz), 7.40 (1H, d, J= 5.2 Hz), 6.96 (2H, d, J = 8.8 Hz), 4.74-4.73

37



WO 2015/019365 PCT/IN2014/000515

10

15

20

(1H, m), 4.35 2H, d, J = 8.8 Hz), 3.42-3.31 (2H,m), 3.00-2.95 (2H, m), 2.10-2.08
(2H, m), 1.80-1.77 (2H, m). ESI-MS : 518.18 (M+Na)". UPLC tre;: 2.49 min

Example 23 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(5-0x0-4,5-dihydro-

1H-1,2,4-triazol-1-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.
' CN
O _NH

N=\
L NH

N

W01 s

v

Prepared similar to the procedure déscribed in Example 1 but using Ester-1 and
Amine 23 as starting material. The title compound was obtained as light yellow
solid. '"H NMR (400 MHz, dg-DMSO) : 11.65 (1H, s) 9.50 (1H, s), 9.34 (1H, t, J
= 5.2 Hz), 8.54 (1H, d, J = 5.2 Hz), 8.27-8.22 (3H, m) 8.00 (2H, d, J = 8.8 Hz),
7.64 (2H, d, J= 8.8 Hz), 7.4 (1H, d, J = 5.2 Hz), 6.96 (2H, d, J = 8.8 Hz), 4.74-
4.73 (1H, m), 4.35 (2H, d, J = 8.8 Hz), 3.42-3.31 (2H, m), 3.00-2.95 (2H, m),
2.10-2.08 (2H, m), 1.80-1.77 (2H, m). ESI-MS : 518.18 (M+Na)". UPLC tr: 2.49

min.

Example 24 : Preparation of 4-(2-((4-(4-(1-dxa—8-azaspiro_[4.5]decan-8-
yl)piperidin-1-yl) phenyl) amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide.

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 24 as starting material. The title compound was obtained as light yellow
solid. 'H NMR (400 MHz, d-DMSO) : 9.44 (1H, s), 9.32 (1H, t, /= 5.2 Hz), 8.51
(1H, d, J=5.2 Hz), 8.25(2H,d,J=8.4Hz),7.99 (2H, d, J=8.4 Hz), 7.62 (2H,
d, J=8.8 Hz), 7.39 (1H, d, J= 5.2 Hz), 6.91 (2H, d, /= 8.8 Hz), 4.33 2H, t, J=
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5.2 Hz), 3.68-3.65 (4H, m) 2.57-2.48 (6H, m), 1.81-1.79 (4H, m), 1.61-1.59 (3H,
m), 1.51-1.49 (6H, m). ESI-MS : 552.20 (M+H)*. UPLC t,e;: 2.63 min.

‘Example 25 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(5-methy!-1,3,4-

oxadiazol-2-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.
_CN
OsNH

Prepared similar to the procedure described in Example 17 but using Ester 1 and

Amine 25 as starting material. The title compound was obtained as light yellow

solid. "H NMR (400 MHz, dg-DMSO) : 9.48 (s, 1H); 9.33 (1H, t, J= 5.2 Hz), 8.53

(1H, d,J=5.2 Hz), 8.26 (2H, d, J= 8.0 Hz), 8.00 (2H, d, J=8.4 Hz), 7.65 (2H,

d,J=8.8 Hz), 7.40 (1H, d,J= 5.2 Hz), 6.95 (2H, d,J= 8.8 Hz), 435 2H,d, J
= 5.6 Hz), 3.63-3.59 (2H, m), 3.09-3.07 (2H, m), 2.85-2.80 (2H, m), 2.49 (2H, s),
2.09-2.06 (2H, m), 1.85-1.82 (2H, m). ESI-MS : 495.25 (M+H)". UPLC tyes : 2.65

min.

Example 26 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(5-methyl-1,3,4-
thiadiazol-2-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.

Oy N._CN

Prepared similar to the procedure described in Example 17 but using Ester 1 and
Amine 26 as starting material. The title compound was obtained as light yellow
solid. '"H NMR (400 MHz, d¢-DMSO) : 9.49 (1H, s), 9.42 (1H, t, J = 5.2 Hz), 8.52
(1H, d, J= 5.2 Hz), 8.25 (2H, d, J= 8.4 Hz), 8.01 (2H, d, /= 8.4 Hz), 7.64 (2H, d,
J=8.4Hz), 739 (1H,d,J=5.2 Hz), 6.95 2H, d,J=9.2 Hz), 4.34 (ZH, d,J=52
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Hz), 3.65 (1H, d, J = 12.4 Hz), 3.29-3.26 (1H, m), 2.79 (2H, t, J = 10 hz), 2.69
(3H, s), 2.14-2.11 (2H, m), 1.85-1.82 (2H, m). ESI-MS : 511.50 (M+H)". UPLC

tret: 2.71 min.

Example 27 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(tetrahydro-2H-
[1,4]1dioxino[2,3-c]pyrrol-6(3H)-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-

yl)benzamide.

o
53
Oy Sk
NN

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 27 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, dg-DMSO) : 9.46 (1H, s), 9.33 (1H, t, J= 5.6 Hz), 8.52
(1H,d,J=5.2 Hz), 8.25 2H, d, /= 8.4 Hz), 8.01 (2H, d, /= 8.8 Hz), 7.61 (2H, d,
J=92Hz),739(1H,d,J=5.2 Hz),6.90 2H,d, /= 9.2 Hz),434 2H,d,J=5.6
Hz), 3.91-3.97 (2H, m), 3.68-2.65 (2H, ), 3.45-2.57 (4H, m), 2.87-2.84 (2H, m),
2.66-2.64 (2H, m), 2.63-2.53 (3H, m), 1.90-1.88 (2H, m), 1.55-1.53 (2H, m) .
ESI-MS : 540.35 (M+H)". UPLC tret : 2.46 min.

Example 28: Preparation of N-(cyanomethyl)-4-(2-((4-(4-(2-ox0-1-0xa-8-
azaspirof{4.5]decan-8-yl)piperidin- 1 -yl)phenyl)amino)pyrimidin-4-yl)benzamide.

CN
o]
&)
N
J

Prepared similar to the procedure described in Example 1 but using Ester 1 and

0. _NH

O

H

Amine 28 as starting material. The title compound was obtained as light yellow

solid. "H NMR (400 MHz, de-DMSO) : 9.46 (1H, s), 9.33 (1H, t, J= 5.2 Hz), 8.52
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(1H, d, J = 5.2 Hz), 8.26 (2H, d, J= 8.4 Hz), 8.00 (2H, d, J = 8.4 Hz), 7.61 (2H,
d,J=9.2),7.38 (1H, d, J= 5.2 Hz), 6.80 (2H, d, J= 9.2 Hz), 4.34 2H, d, /= 5.6
Hz), 3.70-3.66 (2H, m), 2.50-2.49 (7H, m), 2.33-2.32 (2H, m), 1.99-1.95 (2H, m),
1.85-1.77 (4H, m), 1.62-1.52 (2H, m),1.51-1.47 (2H, m). ESI-MS : 566.22
(M+H)". UPLC tre¢: 2:50 min.

Example 29 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(5-ox0-4,5-dihydro-
1,3,4-oxadiazol-2-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.

CN
Os_NH

| r}j‘\” oy
Prepared similar to the procedure described in Example 17 but using Ester 1 and
Amine 29 as starting material. The title compound was obtained as light yellow
solid. 'H NMR (400 MHz, de-DMSO) : 12.10 (1H, s), 9.48 (1H, s), 9.33 (1H,t, J
=5.6 Hz), 8.53 (1H, d, J=5.2 Hz), 8.26 2H,d, J=8.0 Hz), 8.02 (2H,d, /= 8.8
Hz), 7.64 (2H,d,J=9.2 Hz), 7.40 (1H,d, J=52Hz), 6.95(2H,d,J= 9.2 Hz),
4.35 (2H, d, J= 5.2 Hz), 3.60-3.57 (2H, m), 2.80-2.74 (3H, m), 2.00-1.98 (2H, m),
1.74-1.71 (2H, m). ESI-MS : 497.10 (M+H)". UPLC tr: 2.67 min. |

Example 30 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(4-cyclopropyl-5-meth
yl-4H-1,2,4-triazol-3-yl) piperidin-1-yl)phenyl)amino)pyrimidin-4-yl) benzamide.

CN
Oy NH

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 30 as starting material. The title compound was obtained as light yellow

solid. "H NMR (400 MHz, de-DMSO) : 9.48 (1H,s), 9.33 (1H, 1, J= 5.2 Hz), 8.53
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(1H,d,J =52 Hz), 826 (2H, d, J= 8.4 Hz); 8.02 2H, d, J= 8.8 Hz), 7.65
QH, d, J=9.2 Hz), 740 (14, d, J=5.2 Hz), 6.97 (2H, d, J=9.2 Hz) 4.35 (2H,

' d, J=5.6Hz),3.72-3.69 (2H, m), 3.17-3.13 (1H, m); 3.00-3.02 (1H, m), 2.77-

2.66 (2H, m), 2.33 (3H, s), 2.04-2.01 (2H, m), 1.86-1.84 (2H, m), 1.10-1.09 (2H,
m), 1.0-0.98 (2H, m). ESI-MS : 543.30 (M+H)". UPLC tre : 2.59 min.

Example 31 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(5-methoxy-1,3,4-
oxadiazol-2-yl)piperidin-1-yl)phenyl) amino)pyrimidin-4-yl)benzamide.

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 31 as starting material. The title compound was obtained as light yellow
solid. 'H NMR (400 MHz, d-DMSO) : 9.48 (1H, 5), 9.33 (1H, t, /= 5.6 Hz), 8.53
(1H, d,J=5.2 Hz), 8.26 (2H, d, .f= 8.4 Hz), 8.02 (2H, d, J = 8.8 Hz), 7.64 (2H,
d,J=8.8 Hz), 7.40 (1H,d, J=52Hz), 6.94 2H,d, J=9.2 Hz), 435 (2H,d,J
= 5.2 Hz), 3.62-3.58 (2H, m), 3.28 (3H, s), 2.83-2.66 (3H, m) 2.01-1.98 (2H, m)
1.74-1.72 (2H, m). ESI-MS : 511.25 (M+H)". UPLC t,;: 2.83 min.

Example 32 : Preparation of 4-(2-((4-(4-(1,4-dioxepan-6-yl)piperazin-1-yl)
phenyl)amino) pyrimidin-4-yl)-N-(cyanomethyl) benzamide.

CN
Oy NH

o
A
I N
sHo;

H
Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 32 as starting material. The title compound was obtained as light yellow

solid. '"H NMR (400 MHz, dg-DMSO) : 9.47 (1H, s), 9.32 (1H, t, /= 5.2 Hz), 8.52
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(1H, d,J= 5.2 Hz), 8.25 (2H, d, J = 8.4 Hz), 8.00 (2H, d, J= 8 Hz), 7.62 (2H, d, J
=8.8 Hz), 7.38 (1H, d, J= 5.2 Hz), 6.90 (2H, d, J = 9.2 Hz), 434 2H, d, J= 5.2
Hz), 3.82-3.80 (4H, m), 3.56-3.60 (4H, m), 3.02-3.09 (4H, m), 2.71-2.73 (4H, m.
ESI-MS : 514:15 (M+H)". UPLC twt: 2.66 min.

Example 33 : Preparation of N-(cyanomethyl)—4-(2-'((4-(4-(4,5—dihydro-lH-
imidazol-2-yl)piperazin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 33 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, d6-DMSO) 1 9.52 (1H, s), 9.37 (14, t, J = 4 Hz), 8.54-
8.53 (3H, m), 8.26 (2H, d, J = 8.4 Hz), 8.02 (2H, d, J = 8.4 Hz), 7.68 (2H, d, J =

. 8.8 Hz), 7.41 (1H, d, J = 5.2 Hz), 7.09-7.07 (2H, m), 4.34 (2H, 4, J = 5.6 Hz),

3.66 (4H, s), 3.59-3.57 (4H, m), 3.19-3.15 (4H, m). ESI-MS : 482.05 (M+H)".
UPLC tyer: 2.60 min.

Example 34 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(4,5-dihydro-1H-

imidazol-2-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.
‘ CN

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 34 as starting material. The title compound was obtained as light yellow
solid. 'H NMR (400 MHz, ds-DMSO) : 9.48 (1H, s), 9.33 (1H, t, J =52 Hz),
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8.53 (1H, d,J=5.2Hz), 826 (2H, d, J=8.0 Hz), 8.00 (d, J= 8.4 Hz), 7.65 (2H,
d,J= 8.8 Hz), 7.40 (1H, d, /= 5.2 Hz), 6.95(2H,d,J=8.8 Hz), 4.35 (2H, d, J =
5.6 Hz), 435 (2H, m), 3.63-3.59 (2H, m), 3.09-3.07 (2H, m), 2.85-2.80 (2H, m),
2.49 (3H, s), 2.09-2.06 (2H, m), 1.85-1.82 (2H, m). ESI-MS : 495.25 (M+H)".
UPLC t,: 2.28 min.

Example 35 : Preparation of N-(cyanomethyl)-4-(2-((4-(3-(tetrahydro-2H-
[1,4]}dioxino[2,3-c]pyrrol-6(3H)-yl)pyrrolidin-1-yl)phenyl)amino)pyrimidin-4-yl)

benzamide.

CN

N

| j\NOQNCI:)

Prepared similar to the procedure described in Example 1 but using Ester 1 and

Amine 35 as starting material. The title compound was obtained as light yellow

solid. 'H NMR (400 MHz, dg-DMSO) : 9.33-9.29 (2H, m), 8.48 (1H, d, J = 4.8
Hz), 8.25 (1H, d, J = 8.4 Hz), 8.05 (2H, d, J = 8.8 Hz), 7.55 (2H, d, J = 8.8 Hz),
7.34 (1H, d, J= 5.2 Hz), 6.51 (2H, d, J = 8.8 Hz), 4.34 (2H, d, J = 5.2 Hz), 4.01-
4.03 (2H, m), 3.71-3.72 (2H, m), 3.62-3.57 (1H, m), 3.45-3.47 (1H, m), 3.22-3.19
(2H, m), 3.01-3.08 (2H, m), 2.94-2.90 (2H, m), 2.86-2.89 (2H, m), 2.09-2.10 (2H,
m), 1.82-1.90 (1H, m) . ESI-MS : 526.35 (M+H)". UPLC t,g; : 2.60 min.

Example 36 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(5-methyl-1,3,4-
oxadiazol-2-yl)piperazin-1 -yl)phenyl)amino)pyfimidin-4-yl)benzamide.

CN
o A
NN
oy
| N/ANO
H
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Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 36 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, dg-DMSO) : 9.50 (1H, 5), 9.32 (1H, t, /= 5.2 Hz), 8.53
(1H,d,J=5.2 Hz), 8.25 2H, d, J= 8.4 Hz), 8.01 (2H, d, J = 8.4 Hz), 7.67 (2H, 4,
J=8.4Hz), 7.40 (1H, d, J= 5.2 Hz), 6.95 2H, d, /=9.2 Hz), 4.34 2H,d,J=5.2
Hz), 3.52-3.50 (4H, m), 3.19-1.16 (4H, m), 2.32 (3H, s). ESI-MS : 496.25
(M+H)". UPLC ti;: 2.93 min.

Example 37 : Preparation of N-(cyanomethyl)-4-(2-((4-(4-(3,4-dihydroxy -
pyrrotidin-1-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.

Prepared similar to the procedure described in Example 1 but using Ester 1 and
Amine 37 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, d¢-DMSO) : 9.54 (1H, s), 9.40 (1H, t, J = 5.2 Hz), 8.54
(1H, d, J= 5.2 Hz), 8.26 (2H, d, /= 8.4 Hz), 8.04 (2H, d, /= 8.4 Hz), 7.69 (2H, d,
J=8Hz), 7.42 (1H, d, J = 5.2 Hz), 7.09-7.07 (2H, m), 4.34 (2H, d, J = 5.2 Hz),
4.22-4.01 (2H, m), 3.73-3.65 (6H, m), 2.8-2.69 (2H, m), 2.13-2.11 (2H, m), 1.63
(1H, m), 1.9-1.68 (2H, m), 1.28-1.22 (2H, m). ESI-MS : 514.15 (M+H)". UPLC
tret s 2.34 min.

Example 38 : Preparation of 4-(2-((4-(4-(8-oxa-3-azabicyclo[3.2.1]Joctan-3-
yDpiperidin-1-yl)phenyl) amino) pyrimidin-4-yl)-N-(cyanomethyl)benzamide.

H
OsN._CN
@]
N
NSl =
N/)\N
H
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Prepared similar to the procedure described in Example 17 but using Ester 1 and

Amine 38 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, dg-DMSO) : 9.48 (1H, s), 9.36 (1H, t, J = 5.2 Hz), 8.53
(14, d, J= 5.2 Hz), 8.27 (2H, d, /= 8.4 Hz), 8.03 (2H, d, J = 8.4 Hz), 7.66 (2H, d,
J=8.8Hz),7.41 (1H, d,J=4.8 Hz), 6.98 (2H, d,/=9.2 Hz), 4.35 (2H, d, J=35.2
Hz), 4.20 (2H, m), 3.89 (1H, m), 3.80 (2H, m), 3.71 (2H, m), 2.66 (1H, m) 2.03-
1.96 (4H, m), 2.01 (3H, m), 1.68 (2H, m). ESI-MS : 524.25(M+H)". UPLC tr :
2.48 min.

Example 39 : Prepartion of 4-(2-((4-(4-(6-acetyl-3,6-diazabicyclo(3.1.1]heptan-3-
yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-y1)-N-(cyanomethyl)benzamide.

H

Oy N__CN

~ O

A
UN@

Prepared similar to the procedure described in Example 17 but using Ester 1 and

SWe)

H

Amine 39 as starting material. The title compound was obtained as light yellow
solid. '"H NMR (400 MHz, de-DMSO) : 9.44 (s, 1H), 9.32 (t, 1H, J= 5.2 Hz), 8.52
(d, 1H, J= 5.2 Hz), 8.25 (d, 2H, J = 8.4 Hz), 8.01 (d, 2H, J= 8.4 Hz), 7.61 (d, 2H,
J=9.2Hz), 7.38 (d, 1H,J= 5.2 Hz), 6.90 (d, 2H, J= 9.2 Hz), 4.34 (d, 2H, /= 3.6
Hz), 3.73-3.76 (m, 1H), 3.61-3.62 (m, 2H), 3.40-3.49 (m, 4H), 3.34-3.38 (m, 1H),
2.69-2.78 (m, 3H), 2.31-2.34 (m, 1H), 2.00 (s, 3H), 1.70-1.80 (m, 2H), 1.22-1.38
(m, 3H). ESI-MS :551.25 (M+H)". UPLC trer: 2.38 min. |

Example 40 : Preparation of N-(cyanome>thy1)—4-(5-methyl-2-((4-(4-
morpholinopiperidin-1 —yl)phenyl)amino)pyrimidin-4-y1)benzamide.
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Prepared similar to the procedure described in Example 1 but using Ester 2 and
Amine 3 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, dg-DMSO) : 9.30 (t, 2H, J = 5.2 Hz), 8.36 (s, 1H), 7.98
(d, 2H, J = 8.4 Hz), 7.77 (d, 2H, J= 8.0 Hz), 7.57 (d, 2H, J = 8.8 Hz), 6.85 (d,
2H, J = 8.8 Hz), 4.34 (d, 2H, J= 5.6 Hz), 3.57-3.60 (m, 6H), 2.54-2.59 (m, 2H),
2.19 (s, 3H), 1.82-1.85 (m, 2H), 1.47-1.49 (m, 2H)., ESI-MS : 512.25 (M+H)".
UPLC tyer : 2.50 min. '

Example 41 : Preparation of N-(cyanomethyl)-4-(5-methyl-2-((4-(4-(2-
oxopyrrolidin-1-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.

Na

=

H

4
Q

Prepared similar to the procedure described in Example 1 but using Ester 2 and
Amine 1 as starting material. The title compound was obtained as light yellow
solid. 'H NMR (400 MHz, d¢-DMSO) : 9.32 (bs, 2H), 8.38 (bs, 1H), 7.99 (d, 2H,
J=17.6 Hz), 7.77 (d, 2H, J = 8.0 Hz), 7.59 (d, 2H, J= 7.6 Hz), 6.88 (d, 2H, /= 8.8
Hz), 4.34 (d, 2H, J = 4.8 Hz), 3.85 (m, 1H), 3.61-3.63 (m, 2H), 2.61-2.65 (m, 2H),
2.22-2.24 (m, 3H), 2.19 (s, 3H), 1.88-1.92 (m, 3H), 1.72-1.81 (m, 2H), 1.61-1.67
(m, 2H). ESI-MS : 510.20 (M+H)". UPLC t,t: 2.71 min.
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Example 42 : Preparation of 4-(2-((4-(4-(1-oxa-8-azaspiro[4.5}decan-8-yl)
piperidin-1-yl)phenyl)amino)-5-methylpyrimidin-4-yI)-N-
(cyanomethyl)benzamide.
Ns
HN._O
o)

o~
LA T
5  Prepared similar to the procedure described in Example 1 but using Ester 2 and
Amine 24 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, d¢-DMSO) : 9.43 (1H, s), 9.30 (1H, t, /= 5.6 Hz), 8.37
(1H, s), 8.00 (2H, d, J = 8.4 Hz), 7.77 (2H, d, J = 8.4 Hz), 7.60 (2H, d, J = 9.2
Hz), 6.89 (2H, d, J = 9.2 Hz), 4.35 (2H, d, J = 5.6 Hz), 3.77-3.70 (4H, m), 3.42-
10 3.40 (2H, m), 3.06-3.03 (2H, m), 2.66-2.59 (2H, m), 2.18 (3H, s), 2.11-2.08 (2H,
m), 1.91-1.85 (2H, m), 1.80-1.69 (6H, m). ESI-MS : 566.22 (M+H)". UPLC tye

2.80 min.

Example 43 : Preparation of N-(cyanomethyl)-4-(5-methyl-2-((4-(4-(5-methyl-
15  1,3,4-oxadiazol-2-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.
NS

H

=z
@]

Prepared similar to the procedure described in Example 17 but using Ester 2 and
Amine 25 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, d-DMSO) : 9.30-9.32 (m, 2H), 8.37 (s, 1H), 7.99 (4,
20 2H,J=8.4Hz),7.77 (4, 2H, J = 8.4 Hz), 7.60 (d, 2H, J = 8.8 Hz), 6.89 (d, 2H, J
= 9.2 Hz), 4.34 (d, 2H, J = 5.2 Hz), 3.55-3.58 (m, 2H), 3.06 (m, 1H), 2.75-2.82
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(m, 2H), 2.46 (s, 3H), 2.19 (s, 3H), 2.03-2.07 (m, 2H), 1.80-1.83 (m, 2H). ESI-
MS: 509.10 (M+H)". UPLC tye;: 2.86 min.

Example 44 : Preparation of N-(cyanomethyl)-4-(5-fluoro-2-((4-(4-
morpholinopiperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.

Na

HN._O

Prepared similar to the procedﬁre described in Example 1 but using Ester 3 and
Amine 3 as starting material. The title compound was obtained as light yellow
solid. "H NMR (400 MHz, dg-DMSO) : 9.30 (t, 2H, J = 5.2 Hz), 836 (s, 1H), 7.98
(d, 2H, J= 8.4 Hz), 7.77 (d, 2H, J = 8.0 Hz), 7.57 (d, 2H, J = 8.8 Hz), 6.85 (d, 2H,
J= 8.8 H2), 4.34 (d, 2H, J = 5.6 Hz), 3.57-3.60 (m, 6H), 2.54-2.59 (m, 2H), 2.19
(s, 3H), 1.82-1.85 (m, 2H), 1.47-1.49 (m, 2H). ESI-MS : 512.25 (M+H)*. UPLC

tret ¢ 2.50 min.

Example 45 : Preparation of 4-(5-chloro-2-((4-(4-morpholinopiperidin-1-
yl)phenyl)amino) pyrimidin-4-yl)-N-(cyanomethyl)benzamide.

N\\\

H

4
@]

Prepared similar to the procedure described in Example 1 but using Ester 4 énd
Amine 3 as starting material. The title compound was obtained as light yellow
solid. '"H NMR (400 MHz, de-DMSO) : 9.70 (s, 1H), 9.33 (t, 1H, J = 5.6 Hz),
8.57 (s, 1H), 8.00 (d, 2H, J = 8.4 Hz), 7.90 (d, 2H, J = 8.4 Hz), 7.53 (4, 2H, J =
8.8 Hz), 6.88 (d, 2H, J = 9.2 Hz), 4.35 (d, 2H, J = 5.6 Hz), 3.53-3.63 (m, 6H),
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2.56-2.62 (m, 2H), 2.49-2.50 (m, 4H), 2.10-2.23 (m, 1H), 1.83-1.86 (m, 2H),
1.47-1.49 (m, 2H). ESI-MS : 532.20 (M+H)". UPLC t,: 2.75 min.

The following compounds can be synthesized following the same procedure as
described above and are considered to be encompassed within the scope of the
present invention.

N-(Cyanomethyl)-4-(5-ﬂuoro-2—((4-(4-(2-0xopyrrolidin— 1-yDpiperidin-1-yl)
phenyl)amino)pyrimidin-4-yl)benzamide.

H
_CN

O N

hy
! 4 I
Npl\”
4-(5-Chloro-2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-yl)phenyl)amino)
pyrimidin-4-y1)-N-(cyanomethyl)benzamide.
CN
O NH

) _ N
cnl':/iN/@/O o)
H

4-(2~((4-(4-(6-Oxa-3-azabicyclo[3.1.1]heptan-3-yl)piperidin-1-yl)phenyl)amino)-
5-methylpyrimidin-4-yl)-N-(cyanomethyl)benzamide.

L T
ey
H

4-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1. 1]heptan-3-yl)piperidin-1-yl)phenyl)amino)-
5-fluoropyrimidin-4-y1)-N-(cyanomethyl)benzamide. '
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H

4-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1.1]heptan-3-yl)piperidin- 1 -yl)phenyl)amino)-
5-chloropyrimidin-4-yl)-N-(cyanomethyl)benzamide.

H

O, _N.__CN

~~

g@"
o] IN\//NLN/@(N
H

5  N+(Cyanomethyl)-4-(5-methyl-2-((4-(4-(tetrahydro-2H-[1,4]dioxino(2,3-c]pyrrol-
6(3H)-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.

CN
O NH

R (o]
C(“é :
Swel
H

'N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-(tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-
6(3H)-yl)piperidin-1-y))phenyl)amino)pyrimidin-4-yl)benzamide.

CN
Oy NH

53

& o
10 "R

4-(5-Chloro-2-((4-(4-(tetrahydro-2H-[ 1,4]dioxino[2,3-c]pyrrol-6(3H)-
yDpiperidin-1-yl)phenyl)amino)pyrimidin-4-y1)-N-(cyanomethyl)benzamide.

CN
Oy NH

[o]
o
C! ]N\/JN\NQN

H
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N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperidin-
1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.

H
0y _N._CN

4-(5-Chloro-2-((4-(4-(5-methy!-1,3,4-oxadiazol-2-yl)piperidin-1-yl)phenyl)
'5  amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide.

H
0y_N._CN

N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-
1-yl)phenyl)amino)pyrimidin-4-yl)benzamide.

H
0 _N._CN
04\N
(\N/L\N, .
Cr oy
N/)\N
H

10  N-(Cyanomethy!)-4-(5-fluoro-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-
1-yD)phenyl)amino)pyrimidin-4-yl)benzamide

0y _N._CN
o
. S
AN g
N/)\N
H

4-(5-Chloro-2-((4-(4-(5-methyl-1,3 ,4-oxadiazol-2-yl)piperazin-1-yl)phenyl)

amino)pyrimidin-4-yl)—N-(cyanomethyl)benzamide.
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| 4-(2-((4-(4-(3-Thia-6-azabicyclo[3.1.1]heptan-6-yl)piperidin-1-yl)phenyl)
* amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide.

H
0y _N._CN

H
4-(2-((4-(4-(3-Thia-6-azabicyclo[3.1.1]heptan-6-yl)piperidin-1-yl)phenyl)amino)-
5-methylpyrimidin-4-yl)-N-(cyanomethyl)benzamide

N

H .
0sN._CN

S

4-(2-((4-(4- (3 -Thia-6-azabicyclo[3.1.1]heptan-6- yl)plperldm-l yl)phenyl)ammo)
5- ﬂuoropyr1m1d1n-4 -yl)-N-(cyanomethyl)benzamide

D

LA

H

. H
OxN._CN

F ';iNQO
H

4-(2-((4-(4-(3-Thia-6-azabicyclo[3.1.1]heptan-6-yl)piperidin-1-yl)phenyl)amino)-
5-chloropyrimidin-4-yl)-N-(cyanomethyl)benzamide.
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It will be appreciated that in any of the above mentioned reactions any reactive
group in the substrate molecule may be protected, according to conventional
chemical practice. Suitable protecting groups in any of the above mentioned
reactions are those used conventionally in the art. The methods of formaﬁon and
removal of such protecting groups are those conventional methods appropriate to
the molecule being protected. T. W. Greene and P. G. M. Wuts “Protective groups
in Organic Synthesis”, John Wiley & Sons, Inc, 1999, 3 Rd., 201-245 along with
references therein gives such conventional methods and are incorporated herein as
references. |

The novel compounds of the present invention can be formulated into suitable
pharmaceutically acceptable compositions by combining with suitable éxcipients
by techniques and processes and concentrations as are well known.

The compounds of formula (1) or pharmaceutical compositions containing them
are useful as renin inhibitors suitable for humans and other warm blooded
émimals, and may be administered either by oral, topical or parenteral
administration. |

The pharmaceutical composition is provided by employing conventional
techniques. Preferably the composition is in unit dosage form containing an
effective amount of the active component, that is, the compounds of formula (1)
according to this invention.

The quantity of active component, that is, the compounds of formula (1)
according to this invention, in the pharmaceutical composition and unit dosage
form thereof may be varied or adjusted widely depending upon the particular
application method, the potency of the particular compound and the desired

concentration.
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The compounds of the present invention may be used alone or in combination

with one or more other therapeutic agents which a skilled medical practitioner can
easi_ly identify. Such other therapeutic agent may be selected depending on the
type of disease being treated, the severity, other medications being taken by the
patients etc. Thus for example, for treatment of rheumatoid arthritis, one or more
DMARDs may be used in combination with the compounds of the present

invention.

Biological activity:
In vitro study

Evaluation of JAK inhibition.

NCEs were screened using in vitro JAK (1, 2 and 3) kinase assay on ADP Glo
platform (Promega). Fixed amount of recombinant purified human JAK (25 ng of
JAK1 and 10 ng of JAK2 and JAK3 per reaction, from Life Technologies Ltd)
were incubated with increasing concentration of NCEs in 1xkinase reaction buffer
(40 mM Tris-Cl, pH7.5, 20 mM MgCl,, 0.lmg/ml BSA and 50 uM DTT).
Enzymatic reaction was initiated by adding a substrate cocktail containing 50pM
of ATP (final concentration) and 5pg for JAK1 and 2.5ug for JAK2 and JAK3 of
polyGlngTyr; (Signal Chem) in total 25l of reaction in 96 well plate. The reaction
was incubated at room temperature for 1 hr.

After 1 hr of incubation equal volume (25ul per reaction) of ADP Glo was added
and incubated at room temperature for 40 min.

This was followed by addition of kinase detection reagent (50ul per reaction) and
incubation at room temperature for 30 min. Finally, platé was read for
luminescence at an integration time of 500 millisecond per well.

Data were plotted taking Enzyme with no inhibitor set | as the 100% kinase

activity. ICsy values were calculated using Graph Pad Prism software.

Example No JAK-1 JAK-2 JAK-3
IC50 (IIM) IC50 @M) ICS() (I]M)
1 12.1 5.6 4 T2
2 5.1 4 51
3 11.7 6.6 62.3
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3 21 17 66
6 16 19 155
7 12 12 62
9 1 8 40
12 25 I8 78
15 16 11 88
17 3 g 69
18 5 T 50
19 10 7 40
24 5 5 23

35 v 8 a3
27 10 5 49
28 1 6 55
29 15 21 36
31 20 17 74
3 20 1 54
4 13 20 124
35 15 21 138
36 92 6.7 46.9
38 15 43 ND
39 8.8 5 50.7
40 13 2.8 32
4l 0.6 25 107
2 25 43 59
3 12 2.6 523
a4 6.1 49 16.6

*ND: Not determined

From the in vitro data it is clear that the synthesized compounds have nano molar

potency against JAK-1, JAK-2 and JAK-3. Also synthesized compound showed

selectivity to JAK-1 & JAK-2. Thus these compounds can be used as potential

psoriasis.

agent to treat human cancers, arthritis and skin immune disorders such as
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In vivo study

Peptidogylcan Polysaccharide Polymers (PGPS) Arthritis.

Female Sprague dawley rats were primed with an intra-articular injection of 20ul
of PGPS at 0.5 mg/ml of rhamnose in the right ankle. At 2 weeks the ankle
diameters were measured with plethysmometer and rats assigned to groups of
similar distribution of initial joint diameters. Rats then received their first dose of
compound followed 1 h later by an i.v. injection of 0.5 ml of PGPS (0.5 mg/ml of
rhamnose) in the tail vein. Compounds were dosed at 10 mg/kg and ankle

diameters measured for 3 days [i.e. day 15,16, 17]. Values are given for day 16.

Example No. | % Reduction in PAW inflammation at dose 10 mg/Kg
1 51
3 ' 56
4 ' 52
17 57
24 : 41
25 63
29 43

Induction and Assessment of Arthritis (Collagen-Induced Arthritis).

Male DBA1j (8 to 12-weeks old) mice were injected native bovine type II
collagen (Chondrex, Redmond, WA) was mixed with complete Freund’s adjuvant
and injectéd s.c. on days 0 and 21 at the base of the tail of (200 ug of type II
collagen in 100 ul of emulsion).l Animals were observed for clinical score and
assigned to different groups of similar score. Mice were then dosed and
determined for clinical scores for 3 weeks. The degree of arthritis was determined
based on a clinical score of 0—4 per paw and summed for all four paws. Few of the
synthesised compounds showed activity at 10 mg/kg BID dose.

The'compounds of the present invention are suitable as JAK inhibitors and are
useful for the treatment inﬂammatoryv conditions, autoimmune diseases,
proliferative diseases, allergy, and transplant rejection, diseases involving
impairment of cartilage turnover, congenital cartilage malformations, and/or

diseases associated with hypersecretion of IL6 or interferons.
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We claim:

1. Compound having the structure of general formula (I)
o}

X

z ), |
@/ Formula 1

or pharmaceutically acceptable salts thereof
5 Wherein

X at each occurrence is independently selected from N or CH;
Z at each occurrence is independently selected from N or CH;
n is selected from 0, 1. .
A is independently selected from hydrogen, halogen, C;.4 alkyl, CF3, CN,
10 CON(R1)z2, OCj.salkyl
Ring B is selected from following ring systems, each of which can be

substituted
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. The compounds according to claim 1 wherein substituents on the ring B

wherever applicable is independently selected from H, OH, CN, NH,
halogen, oxo, OCF; CF; C;-Cq alkyl, OC;-Cs alkyl, (CH,);.OC;-Cg alkyl,
0O-(CH3)0-40C-Cg alkyl, C(O)NHC;-Cg alkyl, NHC(O)C,-C¢ alkyl, S(0)y.2Ci-
Cs alkyl, (CHp)1sNR), (CHz)1.eNHC(=O)OR; (CHy)1.sNHC(=O)R;,
C(=0)OR,;, C(=O)Ri, (CH2);4C(=0) NHR; (CH2)p4O(CHz)g-4Ar1, (CHaz)o.

,4NH(CH2)0-4AI’1, (CH2)0_4 Ar1, (CH2)0-4C(O)(CH2)0-4Ar 1, (CH2)0-4 C(=O)

O(CHy)o4Ary, (CHy)o4C(=O)NR{(CH,)g4Ary,

. The compound according to claim 1 and 2 wherein R; at each occurrence is

independently selected from hydrogen, Ci-C4 alkyl, C;-C4 haloalkyl, C3-C;
cycloalkyl groups.
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4. The compound according to claim 2 wherein Ar; at each iteration is

independently selected from unsubstituted or substituted aryl or heterocyclic

ring substituted with one, two, three or four substituents.

. The compounds according to claim 4 wherein substituents on Ar; are

independently selected from the group comprising of OH, CN, NH,, halogen,
OCF;, CF;, C;-Cg alkyl, OCy-Cealkyl, (CHa)1.60Ci-Cealkyl, O-(CH)p.40Cs-
Cs alkyl, C(O)NHC,-Cg alkyl, NHC(O)C,-Cg¢ alkyl, S(0).2C1-Cs alkyl, (CHp):.
6eN(R )2, (CHR)i1sNHC(=O)OR; (CHy)1.sNHC(E=O)R; C(=O)OR, or -
C(=0O)R;, CH,(CH)04C(=0) NHR |,

. The compound as claimed in claim 1 selected from the group consisting of:

N-(Cyanomethyl)-4-(2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-

~ yDphenyl)amino) pyrimidin-4-yl)benzamide;

N-(Cyanomethyl)-4-(2-((4-(4-(1,1-dioxidoisothiazolidin-2-yl) piperidin-1-yl)
phenyl)amino) pyrimidin-4-yl)benzamide; |
N-(Cyanomethyl)—4—(2—((4-(4-morpholindpiperidin- 1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide; |
4-(2-((4-(4-(1H-1,2,4-Triazol-1-yl)piperidin-1-yl)phenyl) amino) pyrimidin-4-
yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(1H-Pyrazol-1-yl)piperidin-1-yl)phenyl) amino) pyrimidin-4-yl)-
N-(cyanomethyl)benzamide;
4-(2-((4-([1,3'-Bipyrrolidin]-1"-yl)phenyl)amino)pyrimidin-4-y1)-N-
(cyanomethyl) benzamide; |
N-(cyanomethyl)-4-(2-((4-(4-(1,1-dioxidotetrahydro-2H-thiopyran-4-
yl)piperazin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(furan-2-yl)piperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(1,1-dioxidotetrahydrothiophen-3-yl)piperazin-
1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(2,5-dioxopyrrolidin-1-yl)piperidin-1 -yl)phenyl)

amino)pyrimidin-4-yl)benzamide;
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N-(Cyanomethyl)-4-(2-((4-(4-(thiophen-2-yl)piperidin-1-yl)phenyl) amino)
pyrimidin-4-yl)benzamide;

N-(Cyanomethyl)-4-(2-((4-(4-(2-oxooxazolidin-3 -yDpiperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(tetrahydrofuran-2-yl)piperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide;

N-(Cyariom_ethyl)-4-(2-((4-(4-(5 -methylfuran-2-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2~((4-(4-(tetrahydro-2H-pyran-4-yl)piperazin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-methyltetrahydrofuran-2- yl)plperldm-l-
yl)phenyl)amino)pyrimidin-4- yl)benzamlde
4-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1.1]heptan-3-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(2-oxoimidazolidin-1-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
4-(2-((4-(4-(1,3,4-Oxadiazol-2-yl)piperidin-1-yl)phenyl) amino) pyrimidin-4-
yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(2H-1,2,3-Triazol-2-yl)piperidin-1-yl)phenyl)amino) pyrimidin-4-
yl)-N-(cyano methyl) benzamide; _
4-(2-((4-(4-(1H-1,2,3-Triazol-1-yl)piperidin-1-yl)phenyl)amino) pyrimidin-4-
yl)-N-(cyano methyl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-0x0-1H-1,2,4-triazol- 4(5H) -yl) piperidin-1-

yl) phenyl) amino) pyrimidin-4-yl)benzamide;

N-(Cyanomethyl)-4-(2-((4-(4-(5-0x0-4,5-dihydro-1H-1,2,4-triazol-1-
yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
4-(2-((4-(4-(1-Oxa-8-azaspiro [4.’5]decan-8-yl)piperidin- 1-yl) phenyl)
amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
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N-(Cyanomethyl)-4-(2-((4-(4-(5-methyl-1,3,4-thiadiazol-2-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;

N-(Cyanomethyl)-4-(2-((4-(4-(tetrahydro-2H-[1,4]dioxino[2,3-¢]pyrrol-

6(3H)-yl)piperidin-1 -yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(2-0x0-1-0xa-8-azaspiro[4.5]decan-8-
yD)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4—(2-((4-(4-(5-0xo-4,5—dihydro- 1,3,4-oxadiazol-2-
yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(4-cyclopropyl-5-methyl-4H-1,2 4-triazol-3-yl)
piperidin-1-yl) phenyl) amino)pyrimidin-4-yl)benzamide; |
N-(Cyanomethyl)-4-(2-((4-(4-(5-methoxy-1,3 ,4-oxadiazol—2-ylv)piperidin-1 -
yDphenyl) amino)pyrimidin—4-yi)benzamide;
4-(2-((4-(4-(1,4-Dioxepan-6-yl)piperazin-1-yl)phenyl)amino) pyrimidin-4-yl)-
N-(cyanorhethyl) benzamide; _
N-(Cyanomethyl)-4-(2-((4-(4-(4,5-dihydro-1H-imidazol-2-yl)piperazin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(4,5-dihydro-1H-imidazol-2-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(3-(tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-
6(3H)-yl)pyrrolidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N—(Cyanomethyl)-4-(2-((4-(4-(3 ,4-dihydroxypyrrolidin-1-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;
4-(2-((4-(4-(8-Oxa-3-azabicyclo[3.2.1]octan-3-yl)piperidin-1-yl)phenyl)
amino) pyrimidin-4-yl)-N-(cyanomethyl)benzamide; | |
4-(2-((4—(4-(6-Acetyl-3,6-diazabicyclo[3. 1.1]heptan-3-yl)piperidin-1-
yD)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-morpholinopiperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
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N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;

4-(2-((4—(4—( 1-Oxa-8-azaspiro[4.5]decan-8-yl)piperidin-1-yl)phenyl)amino)-5-
methylpyrimidin-4-yl)-N-(cyanomethyl)benzamide;

N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-

ylpiperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-morpholinopiperidin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;
4-(5-Chloro-2-((4-(4-morpholinopiperidin-1-yl)phenyl)amino) pyrimidin-4-
y1)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-(2-oxopyrrolidin-1-yDpiperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide; _
4-(5-Chloro-2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1.1]heptan-3-yl)piperidin-1-
yl)phenyl)amino)-5-methylpyrimidin-4-yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1.1}heptan-3-yl)piperidin-1-
yl)phenylamino)-5-fluoropyrimidin-4-yl)-N-(cyanomethyl)benzamide;
-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1.1Theptan-3-yl)piperidin-1-
yl)phenyl)amino)-5-chloropyrimidin-4-y1)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(S-methyl-2-((4-(4-(tetrahydro-2H-[1,4]dioxino[2,3-
c]pyrrol-6(3H)-yl)piperidin- 1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-(tetrahydro-2H-[ 1,4]dioxino[2,3-
c]pyrrol-6(3H)-yl)piperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
4-(5-Chloro-2-((4-(4-(tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-6(3H)-
yDpiperidin-1-yl)phenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-
yDpiperidin-1-yl)phenyl)amino)pyrimidin-4-y)benzamide;
4-(5-Chloro-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
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N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-(5 -methyl-1,3,4-oxadiazol-2-
yDpiperazin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-
yl)piperazin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
4-(5-Chloro-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-1-
yDphenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(3-Thia-6-azabicyclo[3.1.1]heptan-6-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(3-Thia-6-azabicyclo[3.1.1]heptan-6-yl)piperidin-1-
yl)phenyl)amino)-5-methylpyrimidin-4-yl)-N-(cyanomethyl)benzamide;
4-(2;((4-(4-(3 -Thia-6-azabicyclo[3.1.1]heptan-6-yl)piperidin-1-
yl)phenyl)amino)-5-fluoropyrimidin-4-y1)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(3-Thia-6-azabicyclo[3.1.1]heptan-6-yl)piperidin-1 -
yDphenyl)amino)-5-chloropyrimidin-4-yl)-N-(cyanomethyl)benzamide;

7. The compound as claimed in any preceding claim preferably selected from
the group consisting of:
N-(Cyanomethyl)-4-(2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-

yl)phenyl)amino) pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(1,1-dioxidoisothiazolidin-2-yl) piperidin-1-yl)
phenyl)amino) pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-morpholinopiperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide;
4-(2-((4-(4-(1H-1,2,4-Triazol-1-yl)piperidin-1-yl)phenyl) amino) pyrimidin-4-
yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(1H-Pyrazol-1-yl)piperidin-1-yl)phenyl) amino) pyrimidin-4-yl)-
N-(cyanomethyl)benzamide;
4-(2-((4-([1,3'-Bipyrrolidin]-1'-yl)phenyl)amino)pyrimidin-4-yl)-N-
(cyanomethyl) benzamide;
N-(cyanomethyl)-4-(2-((4-(4-(1,1-dioxidotetrahydro-2H-thiopyran-4-
yl)piperazin-1 -yl)phényl)amino)pyrimidin—4-yl)benzamide ;
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N-(Cyanomethy1)-4-(2-((4-(4-(furan-2-yl)piperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(1,1-dioxidotetrahydrothiophen-3-yl)piperazin-
1-yD)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2—((4-(4-(2,5-dioxopyrrolidin— 1-yl)piperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(thiophen-2-yl)piperidin-1-yl)phenyl) amino)
pyrimidin-4-yl)benzamide; |
N-(Cyanomethyl)-4-(2-((4-(4-(2-oxooxazolidin-3-yl)piperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2—((4-(4-(tetrahydrofuran—2-y1)piperidin— 1-yl)phenyl)
amino)pyrimidin-4-yl)benzamide; _
N-(Cyanomethyl)-4-(2-((4-(4-(5-methylfuran-2-yl)piperidin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide; .
N-(Cyanomethyl)-4-(2-((4-(4-(tetrahydro-2H-pyran-4-yl)piperazin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide; |
N-(Cyanomethyl)-4-(2-((4-(4-(5 -rhethyltetrahydrofuran—2-yl)piperidin- 1-
yD)phenyl)amino)pyrimidin-4-yl)benzamide;
4-(2-((4-(4-(6-Oxa-3-azabicyclo[3.1.1]heptan-3-yl)piperidin-1-
ylphenyl)amino)pyrimidin-4-yl1)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(2-oxoimidazolidin-1-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;

4-(2-((4-(4-(1 ,3,4-Oxadiazol-2-yl)piperidin— 1-yl)phenyl) amino) pyrimidin-4-
yl)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(2H-1,2,3-Triazol-2-yl)piperidin-1-yl)phenyl)amino) pyrimidin-4-
y1)-N-(cyano methyl) benzamide;
4-(2-((4-(4-(1H-1,2,3-Triazol-1-yl)piperidin-1-yl)phenyl)amino) pyrimidin-4-
yD)-N-(cyano methyl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-ox0-1H-1,2,4-triazol-4(5H)-yl) piperidin-1-
yl) pheny!) amino) pyrimidin-4-yl)benzamide; '
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N-(Cyanomethyl)-4-(2-((4-(4-(5-0x0-4,5-dihydro-1H-1,2 4-triazol-1-
yDpiperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
4-(2-((4-(4-(1-Oxa-8-azaspiro[4.5]decan-8-yl)piperidin-1-yl) phenyl)
amino)pyrimidin-4-yl)-N-(cyanomethyl)benzamide; |
N-(Cyanomethyl)-4-(2-((4-(4-(5-methyl-1,3 ,4-oxadiazol-2-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide; '
N-(Cyanomethyl)-4-(2-((4-(4-(5-methyl-1,3,4-thiadiazol-2-yl)piperidin-1-
yl)phenyl)amino)pyfimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-

6(3 H)-yl)piperidin- 1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(2-0x0-1-0xa-8-azaspiro[4.5]decan-8-
yDpiperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-
yDpiperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide; .
N-(Cyanomethyl)-4-(2-((4-(4-(4-cyclopropyl-5-methyl-4H-1,2 4-triazol-3-yl)
piperidin-1-yl) phenyl) ‘amino)pyr’imidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-methoxy-1,3,4-oxadiazol-2-yl)piperidin-1-

| yDphenyl) amino)pyrimidin-4-yl)benzamide;

4-(2-((4-(4-(1,4-Dioxepan-6-yl)piperazin-1-yl)phenyl)amino) pyrimidin-4-yl)-
N-(cyanomethyl) benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(4,5-dihydro-1H-imidazol-2-yl)piperazin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(4,5-dihydro-1 H-imidazol-2-yl)piperidin- 1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(3-(tetrahydro-2H-[1,4]dioxino[2,3-c]pyrrol-
6(3H)-yl)pyrrolidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-yl)piperazin-1-
yl)phenyl)amino)pyrimidin-4-yl)benzamide;

‘N-(Cyanomethyl)-4-(2-((4-(4-(3,4-dihydroxypyrrolidin-1-yl)piperidin-1-

yl)phenyl)amino)pyrimidin-4-yl)benzamidé;
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10.

11.

12.

4-(2-((4-(4-(8-Oxa-3-azabicyclo[3.2.1]octan-3-yl)piperidin-1-yl)phenyl)
amino‘) pyrimidin-4-y1)-N-(cyanomethyl)benzamide;
4-(2-((4-(4-(6-Acetyl-3,6-diazabicyclo[3.1.1]heptan-3 -yl)piperidin-\l -
yl)phenyl)amino)pyrirﬁidin-4-y1)-N-(cyanomethyl)benzamide ;
N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-morpholinopiperidin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(5-methyi-2-((4-(4-(2-oxopyrrolidin-1-yl)piperidin-1-
yDphenyl)amino)pyrimidin-4-yl)benzamide;
4-(2-((4-(4-(1-Oxa-8-azaspiro[4.5]decan-8-yl)piperidin-1-yl)phenyl)amino)-5-
methylpyrimidin-4-y1)-N-(cyanomethyl)benzamide;
N-(Cyanomethyl)-4-(5-methyl-2-((4-(4-(5-methyl-1,3,4-oxadiazol-2-
yDpiperidin-1-yl)phenyl)amino)pyrimidin-4-yl)benzamide;
N-(Cyanomethyl)-4-(5-fluoro-2-((4-(4-morpholinopiperidin-1-
yl)phenyl)amino)pyrimidin—4-y1)benzamide ;
4-(5-Chloro-2-((4-(4-morpholinopiperidin-1-yl)phenyl)amino) pyrimidin-4-
yl)-N-(cyanomethyl)benzamide;

A pharmaceutical composition comprising a therapéutically effective amount

‘of a compound of Formula (I) as claimed in any of the preceding claims and

optionally one or more pharmaceutically acceptable carriers, diluents or
excipients. |

The compounds as claimed in any preceding claims suitable as JAK inhibitors.
A method of treating diseases medicated by the JAK protein which |
comprising admihistering to a patient in need thereof an effective amount of a
compound of Formula (I) as claimed in any of the preceding claims or its
suitable pharmaceutical composition. |

The use of compounds of formula (1) or its pharmaceutical compositions as
claimed in any of the preceding claim suitable for treatment of diseases
wherein the JAK kinase has a pathophysiological function.

The pharmaceutical composition comprising compounds of formula 1 along
with suitable excipients suitable for the treatment of inflammatory conditions,

autoimmune diseases, proliferative diseases, allergy and transplant rejection,
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diseases involving impairment of cartilage turnover, congenital cartilage
malformations, and/or diseases associated with hypersecretion of IL6 or
interferons.

13. An intermediate of formula 4 and their isomers.

Z
B Formula 4
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(57) Abstract: The present invention relates to compounds of general formula (1) that are inhibitors of Janus Kinase (JAK), a family
of tyrosine kinases that are involved in inflammatory conditions, autoimmune diseases, proliferative diseases, allergy, transplant re -
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comprising the compounds of the invention, their tautomeric forms, and their pharmaceutically acceptable salts.
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N= (R 2 ) —4-(2- ((4-(4- (1, 1- AR e e e e —2— 8 ) WIR g — 1 - 4% ) 2R B )
WE —4— ) 2R H P9t fi 5

il

T

T ) B IE —4—

¥

R

5L ) g

M

=

N-CFE 3 ) 4 (2- (4 (4- M IR AR R P — 1 -3 ) SR 356 ) 56 ) g —4— 328 ) 2 R o A 5

4-(2-((4-(4-(1H-1,2,4- =M~ 1 - FE DR Mg~ 1 -5 ) K3 ) S0 ) g —4- 2% ) -N- (G
B ) 2R R I e

4= (2= ( (4= (4= (LH-PEE P — 1 =380 W M — 1256 ) R ) G 2 ) W g — 4% ) -N- (UL H ) 2k
P fi 5

4=(2-((4=([ 1,3 —BRMEns e 1-1° -3 ) IR Hk ) S0k ) W g —4— ik ) -N— (U286 AR 66 ) 2R T g
Ji& s

N~ CRUEE 138 ) ~4- (2~ (4- (4- (1, 1~ 4 AR PO 2L~ 2H- TR 46 R 05— 1~ 3 ) 3 3 ) 2
W -4 ) S R I

N- R 1) - (2 ( (4= (4- (W -2 ) RV - 1 -6 ) 00 ) S 06 e 43 ) 2
73

N~ CRUEE ) ~4- (2-( (4 (4-(1, 1- LA DY ZUME I ~3— 6 R 05— 1~ ) S ) 0 )
43 ) S I

N~ CREFF E )~4- (2~ ((4-(4-(2, 5~ SUARML M 136 ) R i~ 1 6 ) 30 ) A ) e -
4-3E) S R R

N-(FIE 3 ) —4- (2 ( (4 (4 (e —2— 3L R I —1 -3 ) A 38 ) 2 3 ) W g —4— L ) 2 FH ik
i

N- (G 3L ) —4-(2-((4-(4—(2- A IE M b —3— 3L ) MR Mg -1 - 35 ) Z 36 ) S 3k ) ma g —4 -
FE) 7% F k%

N—(E R 3 ) —4-(2-((4-(4- (DU R —2— 58 ) IR g — 1 -3 ) 0 8 ) G 3k ) s —4— ik
FH P9t 2 5

*
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N— (U Y 328 ) —4— (2— ( (4—(4— (5T B I —2— 228 ) DR I — 1 - 66 ) 2 350 ) S 3 ) g —4— 32 )
2R R e

N-(CFE ) —4-(2- (4= (4 (VU S - 2H-ME MR —4 - 25 ) Wk e — 1 - 28 ) R L ) 0 2L ) Mg —4 -
5 ) 2R H P

N— (U Y ) —4- (2 (4 (4- (5 R DY AR IR —2— 2 ) Wik g — 1 - ) R ) 0 ) W g —4 -
5 ) 2R H P

4=(2-((4-(4- (65 A -3-F A VIA[3. 1. 1 ] PE-3-FL ) WRie —1 -3 ) A FE ) & ) g —4-
J ) -N- (52 2 ) 2K F Ik

N=-(CFIE F L ) —4-(2- (4~ (4~ (2~ SRR M bR — 1 — 2L ) Wk e — 1 -3k ) Sk ) 0 ) Mg — 4~
5 ) 2R H i

4-(2-((4-(4-(1,3,4- W& = wg—2—JL ) DR W — 1 -3 ) JR L ) B 2% ) g — 428 ) -N- (F U R
5 ) 2R H P

4=(2-((4-(4-(2H-1,2,3- = Mp—2—FL )R Mg — 1 -2 ) 0 ) 0k ) s g —4 228 ) -N- (F U
5 ) 2R H P

4=(2-((4=(4-(1H-1,2, 3~ =M—1-FE IR IE -1 -3 ) A ) I ) Mg —4 -3 ) -N- (F
5 ) 2R H P

N-(EEH L) -4-(2- ((4-(4- (5% AR -1H-1,2,4- =Me—4 (5H)-FE ) IR iE -1 -3 ) 8 ) &
i ) M E —4- 38 ) 7 F R

N-(FE ) -4-(2-((4-(4- (5~ -4, 5- —&E-1H-1,2,4-=M—1-F IR IE-1-F£ )
) R I ) msngE-4-F ) I A

4-(2-((4-(4-(1-AZ4-8-F B[ 4. 51 28 -8-FL YR g —1 -3 ) R 3 ) G 3 ) g —4 -3 ) -
N- (S8 2 ) A B

N-(GURE P 5L ) -4 (2-((4-(4- (5 HE-1, 3, 4T -2 B IR g — 145 ) SR L ) G 2 ) s
WE —4— ) 2R H P9t fi 5

N-(FIE R AR ) ~4-(2-((4-(4-(5-F 21,3, AW Mg -2 BE )R g — 1056 ) 0566 ) B 8 )
WE —4-35 ) 2K FF gt fie

N- (iU 2 ) -4-(2- (4~ (4- (DU & -2H-[ 1,4 ] =R =& IR (2, 3—c Jikng -6 (3H)-
FEOWRIE— 125 ) AL ) (2 ) W g —4 -2 ) R e i

N- (iU 2 ) -4 (2- (4 (4- (238 AR 12 2 -8R R [4 . 5 ] 58 -8 JE ) WRIE -1 -2 ) oK
) R I ) w43 ) I A

N-C A 38 ) —4-(2-((4-(4- (558484, 5- =4 -1,3, 418 —mp—2-F IR ng -1 -3 )
) E I ) msnE-4-FE ) 2K A

N—(&UE P 3 ) —4- (2- ((4—(4-(4-3R P FE—-5-F JE—4H-1, 2, 4- =M -3 ) R i —1 -3 ) ¢
) B I ) msnE-4-F ) I A

N—- (&35 1 3 ) —4- (2 ((4-(4-(5—H 4R FE -1, 3, 4T -2 IR g —1 -3 ) 8 3k ) B 3 )
A 435 ) R R e

4=(2-((4=(4-(1,4- A Z4 55 -6-FL IR R —1-FL ) JR 5L ) (38 ) Mg — 436 ) -N-(F L H
5 ) 2R H B

N- (U 3 ) —4-(2- (4~ (4-(4, 5~ &~ TH-IR -2 JE ) IR IR — 1 -3 ) 2R3 ) 2 Ik ) s g
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A-J ) K FR R

N-(CEEH 3 —4-(2-((4-(4-(4, 5~ 5~ TH- IR Me—2— B2 YR Mg —1— 228 ) S L ) S 0L ) ms e —
A3 ) R IR

N- (U Y 2 ) —4-(2- (4= (3- (DY -2H-[ 1,4 ] “ S a3 2 T (2, 3—c L% -6 (3H) -
e )M Jor—1 6 ) R ) B ) W g 4 ) 24 P PG

N-(FUIE R ) ~4-(2-((4-(4-(5-F 21,3 4- W8 - Wp -2 - BE ) WRIGE - 1 -0 ) 0556 ) B 5 )
g —4—3k ) 8 LA 5

N=(EE ) —4-(2-((4-(4-(3, 4— B LN g -1 -5 R I — 1328 ) 28 30 ) & 3 ) s —
A-J ) R R

4-(2-((4- (4~ (8523~ B4 NIF[3. 2. 1 1 -3-FE ) WRIE 1 - ) A3 ) 3L ) s g —4—
H ) -N-( Uk F R ) 2K I i

4-(2-((4-(4-(6- LTt -3, 6- XA [3. 1. 1 JFF-3-F8 IR Mg —1-F% ) R Ik ) 2 556 ) s
WE 43 ) -N- (U= F 6 ) 2% I i

N= (U Y 3 ) —4- (5-H1 52— ( (4- (4- M IR A IR IE — 1 -3k ) FR 0k ) U3k ) W g —4— ) 4 H
B ;

N— (U B L ) —4— (5-FF -2 - ((4—(4— (28 AR I o — 136 ) WR i — 1 - ) 836 ) 2 5 ) s
g —4—3k ) 2 FH LA 5

4-(2-((4-(4-(1-F A4 -8-F IR [ 4. 5 | 3-8 Jk ) RNE ~ 1 -2k ) Fe Ik ) G Ak ) -5 T S g -
4= ) -N- Uk A 8 ) 2K B i

N-(FHE ) —4- (5-F JE-2- ((4-(4- (5~ k1,3, 4- I8 — -2 KL IR IE -1 -3 ) KAL)
G ) W 4B ) % R R

N- (U2 ) —4- (532 ((4— (4- M AR E - 1 -2k ) 29 88 ) G O ) i gt —4— 3 ) 2 T
g

4= (552~ ((4- (4T MR AR BE -1 -3 ) SR 5 ) B ik ) W g —4— 6 ) -N— (U Y 268 ) 2 FY

Ji s
8. iV G, HoAL & I8 IT A BRI TR BUR R AT — T =0 (1) & P B AT 3%

— B 2 o] 24 AR SRR A SR .

9. BNRBRNEL R AT — T FT iR 146 &9, FLIE A FAE JAK i 551

10677 B JAKER F A BRI 7, Frid ik A dE A IR E R B S TR A
R () AT IR ABCR) B SR AT — T X (D A P E L S & A A

11 F AR BCR) B SR A AT — 10020 (1) Ak A 9 25 0 20 & 03 36097 e 1 g , S
B JAKIH E A o B A= P AE

12. 25 A, A& ML G K A& MR IR, Brid 25 & 905& Ti097 %
PEIRIE « H B G2 V5905 « G5 1 2 0 AR 25 I NRE ANRS AR HE 95 B 3R T 4t 1) 453493 1
95~ 2 R AR R TR AT/ B8 5 TL6 BT B 2 280 20 W ik 22 A SR IR

13. 24 Hh [RL AR FT e AT S A
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1B EhEr B R I 7 RIN-FIE B BBtz

B ARG

(00011 AR AP i@ =X (1) PGP H A E QBB (Janus kinase, JAK) 0I5 , £
O (JAK) 23 I 98 M PE « E 5 G0 88 PR 05 300 1 0 AR 28 S RE A R A HE R W
B e R B B 508 St R A A i e T RN/ B S TLO BT 3 8 43 i it 22 AH S 1 2
) — SR SRR VB o o ) 1 A BH B A B 0 4 i1 JAK LR/ B T AK 2 11/ B JAK3 M 55 1% o A % B
R T AR B GV 46 0715 B AR R AL S 294G 0 e A TR B AR Sk A
PLI eI AT 25 &L

EEREA

[0002] & F il (PKs ) 55 2 FPAE V) A2, SR MM AR K A L B B TR R A B
KA A VA SUE SRR B B AR N I T el B TR A
BN R R IR S 2 VHE B9 (psoriasis) JILZE4E M & A AL AE (amyotrophic
lateral sclerosis)fZ KM (multiple sclerosis) L A SEAA R M % 4 29 10
L 975 00K B2 JRT o 4 B R 5 1) 40 D A BB RN A 5 L AT DA TR] s 3 35 002 48 At 98 m I
A5 0 TR AR 224 s I8 o 24 i R] 5 TRV IR ) 9 AR 8 e e AV a3 0 118) R« i A
W) BRI A BRI (SCID) P72 A TS R Ha] , [R] i ik 2 & BR B AN A 1d 1 e g% /
28t ) A 3R ] B G g2 T (B, B G 4 B MR D BE I R L HOIR R 28 LD LA ) B KR
975 U 7 955 AR 9 T R B AR (Ortmann,R.A. ,T.Cheng,et al.(2000)Arthritis Res 2
(1):16-32).

[0003] {1 K ¥ [ 1 48 ff IR+ A0 A5 5% 5 B4 B 1 Joa I 2 TR A 1Y) /S ) B Bl o e
(JAKs) LA M 15 55 5 5 5080% 1 (STATs ) A HEEE (JAK) N4 H JAK-STAT® 124
A R G 5 BT i T 4 M N B2 AR TS S BRI 2K , 5 Bl D9 120-140kDa . JAKSK
TR A 24 i R 0 A 1 90 % e 9% i I P 8 B RN AR B The R v EEL A B B AT, AR
DO Al LS JAK S A 572 JAK 1. JAK 2.JAK 3FITYK 2.JAK 1.JAK 2F1TYK 2% ik 3%
KM JAK 3FIE T-HEFE R FELH 1 R

[0004]  VandeghinsteZF A (WO 2005/124342) & BLIAK1 Ik A — PRk , 5 F 34T 01
VF5 A HE0AR) 22 P A 1R YT FHOCIE o R /N BR Y B JAK TR [RIIE S 1 JAKLAE 955 % e S ]
Py AR 2 R A

[0005]  JAK2 94t Joi 2 1 Joa— P 2 BRI , HAE (B 5 3% T 0 R B AL —BERR IR 1 v 1%
PR AR A 2 R o T PR e B P R S TR A R B 7%  TAK2AE LA 15 3 ) 52 A ARG 1) L AR B PR AL
Z AN SR T 32K U AS S5 5. JAK2R 1 B R N R Ko E SN s S 46 5 5
SEE LR F (STAT) 25 1 R — R S 7 R O & R TG (L JAK2 R A8 (JAK2V617F ) 5 &
fiE 3G 4 M (myeloproliferative disorders) Z [A] I o By 8 G A M 5 6 2 il 1k
IR ) — R, 2 DUB S 5 F G RL A 21 400 (ery throid) « B A% 40 B 5% 4 i
i 23100 40 BRI 7 S N RRAIE (4D () 305 24 2 0 o 8 48 R 5 05 (MPD) B 46 B VE 2T 4 a3 %2
JiE (PV) 4 & M /N B 22 0 (B T) B B Bl 4T 2 245 1 A B AL A (MMM 152 58 40 A 1 1

10
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1955 (CML ) A8 ek 15 i 2 A 4 B 2 10 1995 (CMMIL ) W R 4 B 384 22 22 5 4iF (HES) L T 2 AF i — B
1% 40 B 2 At (JMML ) F1 2R 4t 14 AE R 4H 975 (SMCD) » L 280N, 745 5 4% S AL P 0 705
BLFEAELH R B iE AR B B 2 BRI , 51K T MPD. Jak2—/—/INR MG B T AFAE K B 5
1) £ 20 0 A= B 2 TR ML), BAE RS EE JE 249125 K381,

[0006]  JAK3%Z:E& T AIEA A H M WA y 5 : TL-2.1L-4 . IL-7. IL-9AIIL-15.
JAKSEL I AEmS G s AN 2 ) 585k = 42 9% (immune compromised)(SCID) R A ,
SCIDZ A [ JAK3 (—/ =) Wi 7L BN 470 A9k 2 A 40 Bl S A S0k 1) JTAK 3 D 22 100 | P P B A 11 7
AN FI JE 1 o 500 2 IH TAKS PR 400661571 2 FELAS T2 A vl 16 5 HLB7 IE RS A TF R 5 B A 0
e, 80 10 A B AR 2 5 1 R SR AR T fi AL o JAK3 I — AN B ZLRHEAE T oA e
G5 LI AN DR 3244 v 85, S5 A IL-2. TL-4 IL-7 IL-9FNTL~ 1501 52 fA ) F [ 21 A o
5 A EE 2 R AR TV 20 LB A S B JAK KR B AR, JAK3 R IR R B 2B F- &
A7 PR T3 I 20 P 1 P S o TAK 38 3 /) B AN 25 TR T A A B B I AR (O Shea J . et
al.(2004)) . JAK3HI) 5] s D gk N PRBH B B, e 0 FH T4 B AR HE 7 (H 2 JE Rt H
T HoAth A 2 A AR E a0 KR IS 2 (RA) VAR B9 A1 78 2 B (Crohn’ s disease) o

[0007]  7F JAK /K T-BH I 5 4% S0 T & 1697 NI iE F1 515 82 H /T S 1 - A
AN T AKI R LE S Rz IR S 2 o 451 n R TS s AT R IR A ) R T AR ITAE IR 2
TRE A I 952 7 T U 1T JAKHE B8 V697, AR X B i , Y AR () A% VA T TAKIE B8 1) 35 146 &
WYILA S A P AN W B0 77 V2 824 ) R B ) e S S s () YR 97 ad Ak o

[0008]  Portolaff) & FH i (WO 2010/129802,W0 2009/145856,W0 2009/136995%% )ic %%
TR BB A BRI (SYK ) B J AKH 1l 77 (1) e g R4k &40

1
R1a R1b 31 (I|E )n
\, s D! Dl
(Rz) (0] NH O NH O
m
[0009] ji /@\ )Yi\ NH; jfj)LNHz 1 )NI\)ﬁ)LNHz
1
RYSNTONTNT RZ’Y\H NZ Y\H N7
R3
WO 2011/129802 WO 2009/145856 WO 2009/136995

[0010] Rigel D& IEAT T £ LR HiE (WO 2011/017178,W0 2010/085684,W0 2010/
078369,W0 2010/075558FIW0 2010/039518%% ) , TR {4 FAE JAKI: 42 (1 8 774 771 5 T AK 1%
P A7 91 A JAK—2 « JAK— 3B X 1 3 114) HU0 ) 351 ) M e R4k 590

11
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7[::L.j1j«;k /[::]:é er»\\ Oz*z:ziiﬂlzjﬂizjtw/<:)1R%p
O R? R*

WO 2011/017178 WO 2010/085684
7 RS
R\,\\r
N R10 0=58=0
fﬁ L WA
6/
L #01y 0
[0011] ' 5
p(Rz) SOZN(R R
WO 2010/078369 WO 2010/075558
o(R?) r : :
W0 2010/039518

[0012]  Avila Therapeutics¥i& 1 {f Jy & B Jii Mg 40 fil 57 B 18 g A6 & 4 (WO
2010123870,W0 2009,/158571,%0 2009/051822FIW0 2008/151183).

ﬁ B Rd_j@ GG

WO 2010/123870 W N
WO 2009/051822

[0013] WO0:2008151183
(Rv)p R%p

ook
W1
R1 RY. A
ﬁ G "L @reon

WQ02009158571
[0014]  Cytopia Research Pvt.Ltdfki& 1 1 8 F il (ELFE TAK) $0 ) 751 (1) 2R Jh 2 2k
B IE KA S (W0 2008109943, W0 2009029998) .

R7 R7
Rs Re R Rs
QN N
. s S Ne N
oos1 ¢ L Y | J®n R T \(\—(W)n
0 Az 7 Rio A2N //
R R R™)n
W02008109943 W02009029998

[0016]  CytopiafEAtAIIH & FIFHIEWO 2008109943 il T ML E W . BTk BRI & W)
2LEARAINST JAK 201 JAK-3 ) #1561 43 531 ZNF- 1uMATZNF-20uM o

12
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H
oy N._CN

(o]
[0017] . L .
QOO0 QOO
b1 Rt 2
[0018]  4RTM, IX LAl & WES A T4k , F H B B X e & W47 78 BRI A9 2 11 e
77, R EETF R LLVR T B RO 2R 15 JAKBE AL &9 o A B L R SO e 80 1 X AR Y
T

XPARE

[oo19] AT WItid 1 —ZLAF 9 JAKINRIFI 8 (AL &4, Foml P30 07 B B G BE M
BEPEPETRA AR S BIAE A HE S 0 SR R B S D ) R S e R B e R AN/ B
TL6 B TP 3R IS il i 22 AR 50 %‘ﬁEI’Jch/\%EEUT A (1) 5E X

[0020] ZﬁN)xﬁ/ Yv\g;

(00211 A5 WY AL 0 n] Y38 1 1R 5 25 g il (JAK) 897 A AR B L sl i . A%
AL B DR e 3R 9 HAR B A S AR SR 50

BRLEA N
[0022] AT Wi £ 2 H (AL T FE AU K E R (DAL S AEE AT & Seh 8 L Hha) 44 |
EAIRI AT 25 E A S S e BRI & Y N 557 A &4 .

O

%NN
[0023] )\/j/ \r

[0024] & /sty &b FEdt 7@ (DS AEENN & Hh i LR EE e
IR Ar 24 F 2 DL R 80 35 AN TBCE AT TR S A F 9 25750 0 2 WAL & 0 il 2% D5 2%

[0025] 75—t )y & h St 7 ZGMALEY), ik A GV &l (D&% e
IR 24 P 2 DA R A 5 AT 24 PR ST 77 S R 701 IR 00 A EL A E T i 25 Al &
RIS

[0026] f%’ St 7 S SR AL 1A BB AL S W AE R T TAK SR TR A JE Y R R R
i g, 385 e P E Y gs Tia T A AR e s E R (DS e TR R 25 4

13



CN 105612154 A i MR P 5/42 Tii

EW.
[0027] R PHVER
[0028] A BHEIHT AL A48 (1) E X -

O

%*NN
[0029] /j/ Y

N

z

[0030] Hirf

[0031] X, YAFAEM , a7 gk 5 NELCH;

[0032] 7,447 AER, Sl oy itk 5 N CH

[0033] ‘n’#EHO.1.

[0034] AN/ HBIE H & 2 Cr-afi 3k «CF3 CNLCON(R1 ) 2, 0C1-4J5E 3
[0035]  ¥ABIEH LA FIAR:

>
[0036] N S 0 \
}:311)\ O/(\\\Ne\ N\ 7\1)\ >\,NH \<\ ’W)\%S—W)\ CW)\ \O | @
“
S N NN
i S AN S G Gl ¢ A (5)
HN-N HO - 0 w 0

B e g A A
AT LIESS

[0037] B 3ABR] LA, 243 FH ARG s AR A oz ik 5 LR B9 — AN a2 AN UL :HLOH,
CN.NHo 4 2% AL 0OCF3.CF3.C1—Cekit FE . 0C1—Ce it 3 « (CHz ) 1-60C1—Ce 5t 32 0~ (CH2 ) 0-40C1—Ce
fE 5 .C(0)NHC1—Cekitd JNHC(0) C1—Cokit 3 .S (0) 0-2C1—Ce kit 3« (CHz2) 1-6N(R1 )2+ (CHz2) 1-6NHC( =

14
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0)OR1+(CHz2)1-6NHC(=0)R1.C(=0)O0R1.C(=0)R1~ (CHz)1-4C(=0)NHR;~ (CHz)0-40(CHz)0-4Ar1
(CHz2)0-sNH(CHz)o-4Ar1+ (CHz2)0-4Ar1+ (CH2)0-4C(0) (CH2)0-4Ar1 (CH2)0-4C(=0)0(CHz2)0-4AT1
(CHz)0-4C(=0)NR1(CHz)o-4Ar15

[0038]  RTEAR1, A7 AENS , SUAL I [ 75 PR B IR IR, Bk 55 24 B A PR A O 2R 22 AR )
BRSPS V=AY AN SRS 38 LT R EORCEE BT EAR : OHLCN W NHz 17 3R L OCF'3 CF3.
C1—Ceb 2 \0C1—Cehe 2 « (CHz) 1-60C1—Co kit 3 0~ (CHz ) 0-40C1—Ce it 5  C (0 )NHC1—Ce e 2% \NHC(0)
C1—Ce%t 3 . S(0)0-2C1—Cet 2 + (CH2) 1-6N(R1) 2+ (CHz ) 1-6NHC(=0)OR1 + (CHz) 1-eNHC(=0)R1.C(=
0)OR18%~C(=0)R1CH2(CHz)0-4C(=0)NHR1 ;

[0039] Ry, MAFLERT, T 1% F & CrCakit Jik \ C1—Capd AR Ik  Ca-CrFR e S L A1

[0040] 4N SR VA FERIFE I U , A 1 1) U AR IS I A3 (HAN R T~ s ph sl 5 HoAh H
G T E A AR AT ] AR ] R U b e A i AR
ot 2 e A AL

(0041] ik — DSt 7 20, R LR 3 B EE AT Lk H -

[0042]  —“Rpdt” B[, Lik & Bl i 2 S HAE HEH S, RRE8H 2 MR E
FEBUSCREM E 2, e H AR OB IR TR R I R VIR TR AR TR ORUT AR LR L BUL,
NI N

[0043]  —ASTAS A ARTE “p A7 8“0 27, Tl 2 Sl ik 2 5 HAl B B4 &,
“RIARKEES” L A AR, R AR S R B RS e AR RIRE — A N R
ARE I b5E SO e ik F R 2 s T ggt Y o L U 2 U R R R O R,
B2 ) B AR P e VPR T R B O R ] R g A AR R i b e
ST AR B B R R A UR T D R P AR U R VR AR RO

[0044]  —RiE" 75 B2 H8 05 TR 2 kIR &, b 72 2 D4k &b i & AN
ARG BlE i B B AR M o T ) O R R (B AR IO 2

[0045]  — RSOl AR TE " Z BRI " Fom T € JR 1 B AR — e AN E ik B s e
B G AR, 25 A2 AN I B g € J5 7 1) 1R 5 0 a0 BB AR Bta e b &40
(00461 A (DILAE AT LA EH —FhE 2 FiA X FR A O 3 HF AT PLAE 9 S e AR 5 A
WEVRA D FRA KB S A A | S B S A AR TR & W AT BRAN R AR 0T B e A AR A7 A o A I 2 3
B ITA X (DA SR L F R AR TGk = AR A BRI 2 FOR S B .
(00471  ASCHEIRH — Lo &9 & A 1 @ 0V, I Han REA no e, 2 EEERMZIL
o] S A A IX PR 2

[0048] A STHEIAR 1) —LeAb S W AT LAFAEAN [F] ) S0 JE 42 R, KON AR S A AR o IR AR 5
AT LA N R AR B T 20, O ROV BR R BEANAR S f A o %A B AR ek S IR S M) L ds £
X(tayt.

[0049]  #i'5%15%

[0050]  DMF: — FA L B ik i

[0051] DCM: — & H %

[0052]  EDAC.HCI :N—(3— " FJR K YL ) N -2 ki — MG R R &L

[0053]  HOBT:1-¥25EF I —m

[0054]  TFA: =H LR

15
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[0055]  DCC: ¥FCtFEmR W fi%

[0056] DIPEA: — RN HE %

[0057] EtOAc: ZB&Z g

[0058] h:/7NFF

[0059] min:4>%h

[0060]  tget: P B A ]

[0061] HCl: A&

[0062] RT:=#[25-30°C]

[0063]  BINAP:(=+)-2,2 —XU( ~HFFERH)-1, 1 -BrZE

[0064]  DPPF:[1,1 -XU( 2RI ) — 8k ] S SDOM E &9

[0065]  Pda(dba)s: = ( 3V "RFEPIHEH) 40

[0066]  (PPhs3)2PdCla: XU ( =4 HE ) — SALAR(TIT)

[0067] &Ik

[0068]  JFiEAFLC-MS 2010-A Shimadzu Fif5%.

[0069]  UPLC4fifZimitff FWaters Sequipy i & i€

[0070]  UPLC#¥:BEH Ci8(2.1X100mm)1.7un

[0071]  JiiZh#AH:0.05% TFA/7K : ACNEJE .

[0072]  JAiik:1.0ml/min.

[0073]  JK: #F220nmfHIUV,

[0074]  HPLCAf FZ it ff FAgilent—1100T & A i€

[0075]  HPLCHE]’Sphere ODS 150%4 . 6mm,

[0076]  yiii#1.0ml/min,220min

[0077]  NMRiZ:Bruker Avanc 400mHz

[0078]  AKHAFEHIA HEMLEMIEE

[0079]  N—(55(E 2 ) —4-(2- ((4-(4— (2 ARME RS bi— 1 —J8 ) WR IE - 1 -0 ) R Ak ) 2 i ) Wi mg —
4= ) R H e

[0080] N-(&ILFE)-4-(2-((4-(4-(1,1- AL T memp fr -2 B IR g —1-28) R H &K
B ) W IE -4 ) 2K F R

[0081]  N— (400 FH 2 ) —4—(2- ((4— (4N R AR g — 1 — % ) R Ak ) 2 ik ) Mg —4— 4% ) O P g

Ji s

[0082]  4-(2-((4-(4-(1H-1,2,4-=M—1-FE)WRME-1-3k ) Z I ) G Ik ) g —4-3L ) -N- (G
R ) 2R HH i

[0083]  4—(2-( (4~ (4~ (TH-MEE MR~ 1~ ) DR e — 1 3% ) AR I ) 2 3 ) M g —4 3 ) -N- (L 3 )
2R R e

[0084]  4-(2-((4—([1,3" ~IBEMEME e 1-17 — 3 ) 3 ) U AL ) g —4 -3 ) -N- (& H 4% ) 2R
Tk Jiz

[0085] N-(&JEHH)-4-(2-((4-(4-(1,1- A ACVUS —2H-ME I —4—FE )RS —1- 3 ) 3
I ) R E -4 ) R F IR
[0086]  N-(FUHEH 3 ) —4-(2-((4-(4- (WRIR—2—J% ) MR WE -1 -3 ) SRk ) 0k ) Mg —4— % ) o

16
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A

[0087]  N— (4K FP A ) —4—(2-( (4= (4= (1, 1-— SR JY S0ME I —3— K6 )R IE— 1 — 4 ) % )
e -4 ) 4 R R

[0088] N (A A )—d— (2-( (4—(4—(2, 5 ST ke 1— K6 DRI~ 1~ 6 ) 255 ) 3
I 4 ) 2 R

[0089] N~ (U 66 )4 (2 ( (4 (4— (W2 R NG 1366 ) e ) G ) i 43 ) 26
A

[0090] N (4L L ) ~4- (2 ( (4 (4- (2~ SEURMEMA K336 IR -1 -3 ) 3
43 ) SRR

(00011 N- (43 ) ~4- (2 ( (4 (4 (DU SUR -2 ) R I~ 1) 250 ) B ) v —4 -
I ) SR

[0092] N (4L T ) ~4- (2 (4 (4— (5 FF BERII 236 DRI ~ 1~ ) 360 ) S 0 ) W4
I ) AR

[0093] N (%3 46 ) ~4— (2~ ( (4 (A—( DU S ~2H-IH R~ A~ R Wk~ 1 — 6 ) 5 4 ) G ) i e —
43 ) SRR

(00941 N- (UL 3E) 4 (2~ ((4- (4~ (5~ HE P Uk -2 3 R IE -1 -5 ) 26 ) L 3 ) 1
458 TG

[0095]  4—(2-((4-(4- (6~ Je—3~ T 0 IR 3. 1. 11 BE-3-H ) WR I — 1 366 ) HE k) G 3 ) g
g4 )N~ (S PR ) 24 PR A«

[00061 N4 T HE) ~4- (2-( (4 (A—( 2~ UK 1~ IR I~ 1 52 ) 558 ) ) W~
43 ) SRR

(00971 4-(2-((4-(4-(1,3, 4-W8— -2 YR -1 -6 ) HE 3 ) BB ) Wt 436 )N (U

]
%
=8
7

FH 5 ) 2R R e

[0098]  4-(2-((4-(4-(2H-1,2,3-=Me-2—J ) WR g —1 -3 ) JR I ) AL ) W mg — 422 ) -N- (%
LRI ) R L

[0099]  4-(2-((4-(4-(1H-1,2,3-=Mp—1-FE)WRmE - 1-J8 ) JR Ik ) (I ) mE e —4-3E ) -N- (5
L) R L

[0100]  N-(Fg Ak H 2k ) —4-(2-((4-(4- (55 AfR-1H-1,2,4-=M-4 (5H) &) IR g - 1- 55 ) 2R
) B I ) w43 ) I A

[o101]  N-(FUIEH 3 )-4-(2-((4-(4-(5- M4, 5-ZF-1H-1,2 ,4- =M1 -FL ) IR IE-1-
B ) ORI ) G ) e -4 ) R IR

[0102]  4—(2-((4—(4-(1-2AJ—8—FAME[4.5] 56 -8—FL ) WR g —1 -3k ) Z 3k ) s i ) s g —4—
J ) -N- (52 2 ) 2K A Ik e

[0103] N-(FIEHFE)-4-(2-((4-(4-(5-H -1, 3,418 -2 ) IRIE-1-3E ) ZK L) &
i ) e —A- 38 ) 7 F R

[0104]  N-(FAEH ) -4-(2-((4-(4-(5-H 3-1,3, 41 -2 JL )R IE - 18 ) KAL) &
i ) e —A- 35 ) 7 F R

(01051  N-(FUHEH ) -4-(2-((4-(4-(PUE-2H-[ 1,4 ] = A= = FF[2, 3-c It g -6
(3H)—2 ) WRIE 12 ) R ) G2 ) g — 456 ) 2R FRA Ik fi 5

17
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[0106]  N-(HUIE 2L )-4-(2-((4-(4- (25 AR-1- S I -8-F 4408 [ 4. 5] %5 -8 L) IR e -1 -
B ) FRIL ) B ) Mg -4 FE ) R R

(01071 N-(fUHE Y ) —4-(2-((4-(4- (54814, 5- 41,3, 4T -2 J) IR g -1~
BE) FRIL ) B ) Mg -4 JE ) R R

[0108]  N—(fFlJk FH ik ) —4- (2- ( (4 (4-(4-FA R B -5 FE-4H-1, 2, 4- =M -3 JE IR g -1 -
B ) FRIL ) B ) Mg -4 FE ) R R

[0109]  N- (%L A 2L ) —4-(2-((4-(4-(5-F 4 3E-1,3, 4T -2 JE DRI -1 - ) 3 )
G ) M -4 3 ) 2 R

[0110]  4-(2-((4-(4-(1,4- A A -6 ) URME 1 -3 ) SR Ik ) &5 ) w43t
FF 6 ) 28 F Rt iz

[0111]  N-(ZULH ) -4-(2-((4-(4-(4,5- =S - 1H-Bk M —2— IR e —1- 38 ) 238 & L)
R IE —4— 5 ) 2R F Ik e

[0112]  N-(&UEH ) -4-(2-((4-(4-(4,5- & - TH-BEmr—2-FO DR IE-1-3 ) L ) & L
R IE —4— 5 ) 2R F It e

[0113]  N-(FFldk FH 0k ) —4- (2-((4-(3- (DU & -2H-[1,4 ] &R O @ IR (2, 3-c It —6
(3H) -~ ) Mg e —1 -8 ) SR ) G5 ) M g —4— 2 ) 2 FH I e 5

[0114]  N-(3IE 3L ) —4-(2-((4—(4-(5-F 3E-1, 3, 4-TE -2 JL IR MR -1 ) K 3L ) &
B g -4 3 ) 2 A 5

(01151 N-(FIEH ) -4-(2-((4-(4-(3, 4~ BEnb s e — 1 - 58 ) Wik g - 1 -3 ) 2R 0 ) (2t
R IE —4— 5 ) 2R F Bt e

[0116]  4-(2-((4-(4- (8- A&-3-F A XIA[3. 2. 1 ] 3E-3-FE ) R mE — 1 - FL ) R I ) S Jik ) s
Mg —A-J ) -N— (U2 8 ) 2 R i

01171 4-(2-((4-(4-(6- L BhIE-3,6- F IR 3. 1. 1T B3~ 2 )R ngE 156 ) R Ik ) &
B ) Mg 45 ) -N- (I PR ) 2 P e

[0118]  N— (52 FH 2 ) —4— (5 F 2 -2— ((4- (4- T MR AR R g — 1k ) 2R L ) G B ) ms g —4— 35k )
R PR T fz

[0119]  N- (U3 FF 3 ) —4— (5-FF -2 ((4— (4— (2~ FOME IS bt~ 1358 DR I — 136 ) 6 ) 4
B ) g -4 3 ) 2 A 5

[0120]  4-(2-((4-(4-(1-% 258~ IR 4. 515883 )Wk Nk —1- 36 ) 46 ) B AL ) -5-F1 3
M i — 45 ) —N- (R 28 ) K A

[0121]  N-(FAEH 2k ) —4-(5-H1 e -2-((4-(4-(5-H1 k-1, 3, 4T -2 J ) iR g — 1 -2
I ) EIL ) g 43 ) HE R

_N_

—~~

Ik

N—

il

il

~—

~—

[0122]  N-(&FUEH ) -4- (5-% -2 ((4- (4T R AR IR g — 1 - 35 ) S 6L ) G 8 ) g —4 3 ) 2
LA 5
[0123]  4- (582 ((4— (4P IR AR IR g — 1366 ) R 3k ) G 366 ) g 4356 ) -N- (G 3 F 3L ) 2
LA 5

[0124]  N-(FIEHFFE)—4- (592 ((4-(4- (25 ACME M ot —1-FE ) DR g -1 -8 ) A FE ) & I )
M I — 435 ) 2R HH I 1z 5
[0125] 4~ (5-4-2-( (4~ (4- (2~ ARME IS 7~ 16 DRI~ 1~ ) 0 ) S0 ) g — 43 ) ~N-

18
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(T F L ) 2K R B e

[0126]  4-(2-((4-(4- (65 —3-& A XA [3. 1. 1] BE-3-FE ) IR IE - 1-F8 ) R AL ) (5 ) -5
FH M I — 42 ) —N- (2 R 2 ) A PP e

[0127]  4-(2-((4-(4- (65 —3-& A XNIA[3. 1. 1] P32 ) IR g -1-F8 ) R AL ) (58 ) -5
SR — 422 ) -N- (2 2 ) 2K FF Ik A

[0128]  —(2-((4-(4-(6-5AZ4-3-F L WIR[3. 1. 1] PE-3-FL ) IRME-1-3E ) 73 ) &%) -5-5
M g — A~ ) —N— (U FF R ) 2R HR e iz

[0129]  N-(HUEHIE)-4-(5-H HE-2-((4-(4- (WS -2H-[1,4] =S & 2 FF[2, 3]
MR —6 (3H) 2 ) R IE —1 -2 ) JR 3 ) 2L ) Mg —4— 228 ) 2 R B e

[0130]  N-(HUEHEE)—4-(5-9—2-((4-(4-(PUE-2H-[1,4] A FH 2 ZMmFH[2, 3-c it
M —6 (3H) 3 )Wk e — 1 -2 ) SR ) (28 ) M g — 42 ) 4K R e e 5

(01311  4-(5-F-2-((4-(4-(PUE-2H-[1,4] == M FF[2, 3—c ImLmg -6 (3H)—%%)
WRIE 138 ) FE I ) G Ik ) w431k ) —N— (500 FP 3 ) 2% T ke e

[0132]  N-(FIEH L) -4-(5-F-2-((4-(4-(5-F FE-1,3,4-WE — -2 FL )R Ig —1 -3 ) 7
) R I ) mnE-4-FE ) IR A

[0133]  4-(5-&-2-((4-(4-(5-HIHk-1,3, 4T —me—2—-FL )R g -1 -3 ) 28 35 ) G 3k )
438 ) -N- (28 Y 22 ) 2K F Ik A

[0134]  N-(HUIEH ) -4-(5-H F-2-((4-(4-(5-H1 3-1,3, 408 -2 -FL )RR -1-%5)
FRFE) I ) g -4 ) SR R

[0135]  N-(FIEHHE)-4-(5-F-2-((4-(4-(5-F FE~1,3, 4-WE -2 L ) IR BE—1 -3¢ ) 7%
) R I w43 ) 2K A

[0136]  4-(5-&-2-((4-(4-(5-HiHk—1,3,4- T -2 FL )R IGE -1 -3k ) A8 3L ) o ik ) W e
438 ) -N- (28 Y 22 ) 2K F I A

i)

i)

I

N

ESr
=t

[0137]  4-(2-((4-(4- (3B -6-R A XUIAL3. 1. 1 JPR-6-3 )Wk IE —1 - ) R Ik ) S 2k ) i
E—4—J ) -N— (U2 Y22 ) 2 FP A 5

[0138]  4-(2-((4-(4-(3-BAA%—6-F A3, 1. 11PE-6-JE )URIE 1 -3k ) H 0k ) Ik ) -5~
P SRR I — A3 ) —N— (S0 R ) 26 I

[0139]  4-(2-((4-(4-(3-BAA%—6-F A3, 1. 11PE-6-2E )URIE 1 -3k ) H 0k ) Ik ) -5~

SR — 422 ) -N- (2 Y 2 ) 2K FF Ik A

(01401  4-(2-((4-(4-(3-FiZ2—6-F WA [3. 1. 1 ] JE-6-FE)WRNE -1 -3 ) 2R L ) 2 k) -5
ST 43 ) -N- (G2 2 ) 2K FF I A

(01411 AR EMALAPa] LU R R A 1 7775 CL A HLE AT AR N 51 2 RN &
FEEAR B AMIRE AN T2 BB AR A BT H1) 5« S TR AR T 5 [ H A 1 8
by, A a5 4 ESCT T 58 X

[0142]  — 7kl :

i)

19
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(0]

(®]
X=

\ &
NH, N=
O& O~ — HN
N\ A i
x’\ /S 1w /_S ‘(N / LiOH/%

2 N = = X o
(:9\“ N
A £
r\%/ z (Z:y\t\ 4
2

2. Pd fE4L R/ BLAR
7/
B (®)

o}
OH R N/\c;N
X== XKees H
X
N \
N=— EDAC/HOBT/DMF N
HN — ™= =
\ A HN
/=S ‘<N Y Hal —<\N e

[0143]

HoN—, —
X CN
\ 7 X /’>
X N
N)‘\ 5 N)~x
<Z—>> ® 5 <Z :}\t\ 1

O O

[0144]  =UL4 TR EEAT AP o] DLAE IR A — 9k £ IR 0 FE R Bt iR Bl Al IR 4 . — I &
i = NS WA AR ARV 0 G0 S TR I PP ST L e P G fie el — e e 5 v IR R
25-150°CAE 02 1AL &9 (b L ik E C1 \Br. TESOCHs 25 (1) & id it 85 2 3 ) An=[ 3]
5 X8 R T AR 0 BB T 65 1l o VB D9 38 42 SR AT AR ) (3 T R AU [A1 1) 6 e , BT AE T
DA{f FH 48 4k 75 4IDPPF . Pd2(dba ) 3 (PPhs) 2PdC1o %5 75 Bt A BTINAPZE ) 177 1 ¥ 77 4IDMF |
DMA ., Wb T B280- 150 °C i UL 2 14k &4 5 i A P [ 3 MBIk i) 5

[0145]  FEATAEYIL4 ] 5N S AL EN S AR IS R /K S B L S DY S0k e B 2
A TR EE25-100 C K g fF 2= 05 I BRAT A - X6 11 S IEfir A= mT DLl i A A& i
(R R FE T AL AR AIN-(3- R R FE P 38 ) N~ 2 36k — 0 i 2 R £ (EDAC . HC1 ) . —3f L 3
B — IV JHe S8 AE 78 N7 1= 28 9 =W (HOBT ) AR B0 — £ B fi el — 3 P 3 £ Ji% (DIEA) 45
AFAE N AE VA 71 a0 — H R R B i el — U e S5 e TR 0-25 CE R AR 4 i [ 6 ] 5[5 11 R
T N AT B o

[o146] QL2 1HIAL &P el LLANA U AN ) — AR JT7 1L anW02008109943 1 i i A ) 5 4
SURELARN 51 FI AL FEAT i 8 o L AT A4 03 TR DUE I AR SR N 51 E A 224 4n
TELL NS5 kP 45 ) 3k 4T & i :Fieser and Fieser’s Reagents for Organic
Synthesis;Wiley&Sons:New York,Volumes 1-21;R.C.LaRock,Comprehensive Organic
Transformations,2.nd edition Wiley—VCH,New York 1999;Comprehensive Organic
Synthesis,B.Trost and [.Fleming(Eds.)vol.1-9Pergamon,Oxford,1991;
Comprehensive Heterocyclic Chemistry,A.R.Katritzky and C.W.Rees(Eds)Pergamon,
Oxford 1984,vol.1-9;Comprehensive Heterocyclic Chemistry II,A.R.Katritzky and
C.W.Rees(Eds)Pergamon,Oxford 1996,vol.1-1 1;#10rganic Reactions,Wiley&Sons:

20
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New York,1991,Volumes 1-40, FiAV e F0Ck vk —Lk,

[0147] TR RAS I B — 893 1 AT 24 FH 6 v] DL IS I AR 80 2 0 1) 5 VEAE & G s Al UL A
B S () A E DTl

(01481 Pt a2 383 I SCRER I 76 o

[0149]
i s 2R
A1 4-(2-FMEWE 45 ) KR 21
A2 4- (2505 Bkmang -4-3L ) K H IR 4 I
Fig3 4-(2- 55— IE -4k ) K H IR £ T
Fig4 4-(2- 55— E -4k ) K IR £ T

[0150] &5 HE B IGI &

[0151] g1 il £ 4— (2-GMENE —4-55) K IR . Tig .

[0152]  [4]2,4- 5 M0E[ 70g,470mmol JZEDMF[ 600mL ] F 45 ¥ % B (PPhs ) 2PdC12[ 9. 9g,
14mmol ], BB S IN# 290 C R +F Tho [a) Herh 5 hn (4- (LR B e ik ) 29 2% ) Bl IR (91 ¢,
470mmo 1 ] F- KR & W N/ A 90 °C FE LR EFO . 5ho B AR R S 1 282¢g, 2. 8mo1 J#E200mL ) 7K HH i)
VSR I ZE R RLR G T90 CHEFEO . 5ho M 58 S TR A WTE VKA 17K [500mL ]
Ko I PEFTAS BIR K U A , UK B IF 5 8 T 2R 8 5 [45¢,37% 1.

[0153]  PB2: il & 4—(2— -5~ H B MENE —4—45 ) KR L IR

[0154]  DLRAATBE 1 -h ik i) 77 v 46 B SR 2, 4- -5 W B M ne VR 5kt o

[0155] g3 il & 4—(2-& -5 MENE 43 ) K H IR L

(01561  DLRALLT-ME 1 -h Rk i) 77 v b &6, (HL AR A FH2 , 4- -5 e AE v Bkt

[0157]  fif4: i £ 4-(2-5 -5- G MENE —4-3L ) K R 2 1 .

(01581  DLRAAT-HEL-hFliak i) 775 & B /R 12, 4, 5- =S 14 JEUkL .

(01591 Pt s oa [ 3 ]I it I SCRR B A B :
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[0160]

ki3

F 4 AR

ez 1

1-(1-(4- B F )R -4- 35 sibedo e -2 - B

Jez 2

2-(1-(4-BA R R4 sl LI-=Rdbedh

Joz 3

4-(4-"Eyo AR PR - 1-38) KM

oz 4

4-(4-(1H-1,2,4- == -1- 3wk -1- 20 K e

Jit 5

A-(4-(1H-Prbmd - 1- 209K o2 - 1- 20 R e

e 6

4-([1,3"-BArhrb b ]-1- A R e

e 7

4-(4-(4-2I KRk 1- )W £ 2H-E 0% 1,1-= A4

Joz 8

4-(4-(kr-2- 3 R - 1) R

ez 9

3-(4-(4-BHAEF )RR 1 )W EES 1,1- =84

ez 10

1-(1-(4- B F I )k o -4- ) erbe& b-2,5- =B

Fez 11

4-(4-CEA 2R 1)

i 12

3-(1-(4-BH IR )R 420 U e b -2 -7

22
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[0161]

[0162]
[0163]

oz 13

4-(4-(79 Sk h-2- 2 ke - 1- ) R B

i 14

4-(4-(5-F ok ol -2- )R- 1- 20 e

ez 15

4-(4-(79 £-2H-vkh-4- 2 )9k R- 1- 20 R

e 16

4-(4-(5-F A w9 Sk oh-2- )RR - 1- ) R e

e 17

4-(4-(6- B2 -3- R AL IR [3.1.1&-3- ke -1- 40 ) R e

e 18

1-(1-(4- BT I ) IR T -4- 25 )k v ok -2 - BF)

e 19

4-(4-(1,3,4-BE — v 2 H ymRo - 1- 2 R e

ez 20

4-(4-(2H-1,2,3- =23 ko - 1-H) K e

ez 21

4-(4-(1H-1,2,3- == 1- 3 )okoe -1-35) R e

Jez 22

4-(1-(4-BILF )RR -4-2)-1H-1,2,4- = »¢ _5(4H)-BR

Jer 23

1-(1-(4- B A IR -4-38)-1H-1,2 4- = 74 -5(4H)-BF

Jez 24

4-(4-(1- B 22 -8- A4 3R [4.5]5-8- 2 kv - 1- 30) R

ez 25

4-(4-(5-F #x-1,3 4-BE v 2 yRo-1- 20 ) R e

Jez 26

4-(4-(5-F 1,3 4-7E w2 F Yok -1 ) K e

e 27

4-(4-(79 &,-2H-[1,4] = & 4 3R & =55 57 [2,3-c] b & -6(3H)-
FTkuE-1-30) F e

Joz 28

8-(1-(4-B A K H ) IRE -4-30)-1- B 2 -8- R Ze #2[4.5)%-2- A

J: 29

5-(1-(4-8IL F Iy eg -4-K)-1,3,4-B& —»d 2 (3H)-BR

Je: 30

4-(4-(4-2F R -5- T -4H-1,2,4- = #8330 )9k -1-30) R e

Jo: 31

4-(4-(5-F BIL-1,3 48— vk 2 ok - 1- 3 R

foz 32

4-(4-(1,4- = F 2 -6k B -1-35) e

Jaz 33

4-(4-(4,5- = & - 1H-2f v -2- )k a- 1 - ) R e

foz 34

4-(4-(4,5- = - 1H-2K v 2 ko - 1- 20 R e

Jez 35

4-(3-(9 £,-2H-[1,4] = & 22 3R T = H[2,3-c] b %% -6(3H)-
FR)rrbrB - 1- 20 K e

e 36

4-(4-(5-F H-1,3,4-W8 = ek D H )R- 1-30) R B

fee 37

1-(1-(4- B AR IR -4- IR )brE b7 -3,4- —BF

JB: 38

4-(4-(3-B 22 -8- A IR [3.2.1 3 -8- 2 k- 1- 2R ) R e

Je: 39

1-(3-(1-(4-2AF IR )9k e -4-38)-3,6- = R AR WIR[3.1.1] & -6-
)T

H L5 A4 T ) £

J1 2 1= (1= (4L IR I ) R — 43 ) I Joe -2 il
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(0164]  DIRL: il 48 1-(1- (4R IR IE ) IR g —4— 2 ) ML i e —2— i

(01651  1-(WRME-4—3E ) kg ki—2-Mi (1.8g,10.7mmol ) [OPRD 2007,11,482-486] T Z iR
fif#T-DMF (10.0mL ) . T 5 3% 6] He b i ANK2C03(2.96g, 21 . 40mmo] ) , 33385 I\ 1 —Fi—4— il FE 4%
(1.5mL,10.7mmol) o ;R N VRAH)TF80-90 CHit#1:4h o [ 875 i i » TR A W) LA K ¥R 2K 45 B (1) 35
bR 2 g, DOKSEG, S TS 2R A& (2.5g,81% ), s Al {4 .

[0166]  DIR2. il 45 1-(1-(4-ZFE R EL ) R g —4— 2 ) b ng e —2— i

[0167]  ZE500mL A 75 48 T Vs INAE 285 (50mL ) 7 ) 1— (1 (4—Fil 35 28 68 ) WR gt —4— 358 ) e g
Ji-2-Mi[2.5g,8.6mmol J. A HARAN10%Pd/C(0.372¢,3.50mmol ) 3 H A4 & T parrEfb
W 4% Hh F-50ps i R HF8h. [ N 58 G » TR B4 RER: £ (hyflow bed)id 3iE, LH BRI, 3 H.
AR E S 2R BIFREE 1 (1.7g,76% ) , AAR A 44

(01681  J{&2:2-(1-(4-Z LRI IRE-4-J%) FmEme b1, 1-— 5.

(0169]  DAFSABLT e 1 v 3R (1) 7 V25 i) 6  (ELRAd FH2— (WRE -4 228 ) S ek e 1, 1- — 4404
[ 5% :]MC,53(9),3517-3531,2010].

[0170]  Jf3:4—(4- MR ARHRIE -1 -2 ) K% .

(01711 DASRACTF e 1 op 13 1) 7 v ) 4% 5 (L2 (38 4 (R g — 4% ) " ik [ 2% : BMCL. 22
(9),3157-3162,20121.

[0172]  fi&4:4-(4-(1H-1,2,4-=M—1-FL)WRIE 155 ) K i

(01731 DASBALF B L A il i) 7 v il 4%, (R A B4 (1H-1, 2, 4- =M1 -3E) IR e [ B % .
02008060621 1.

[0174]  J%5:4-(4—(1H-PHE P~ 135 ) R PhE — 1 -3 ) R %

(01751 DLSRACL T & 1o 08 1) 07 v i 4%, (H 2 il A (1TH-mE M- 1-JE ) IR g [ 2 7%
020130104531,

(01761  J%6:4-([ 1,3 ~HEMEMS I -1 3 ) FR %

(01771 VISR TR 1R FE IR B 7 vkl 2% (ER A FH L, 37 BRI g bi [ 555 :W02004039780 ] .
[0178]  J}g7:4-(4- (42 FEoR B ) WR IR -1 -2 ) DY S -2H-TE AR 1, 1- — 8404

(01791 DASRALT e 1 v 538 (1) 7 V25 i) 6 o (LR A FHA— (DR IGR —1-22 ) DU & - 2H- MR 1, 1- 4%
1 2% :W020070072847 ] .

[0180]  J{8:4—(4—(PKMR—2- 45 ) WRFE - 1-J ) K iz

o181] DAL T i L 38 1 7 vk il 4%, (R 2 A 4 - (R -2- ) IR IE [ 275 : WO
97379797,

[0182]  J{£9:3-(4-(4-Z LRI )R- 1-J%) DU Emy 1, 1-— 5.

[0183]  DASSALT g L b ik (1) J7 2 i) 6 (H R Ad 3 - (MR R —1- 2% ) DU S memy 1, 1- — 484k
[ 2% .US20080045517] .

[0184]  JZ10:1-(1- (4~ AL ) IRIE -4 ) LIS e -2, 5- i .

(0185]  DARABLT &1 A ik 1 7 v il 46  AEL A2 A P 1 — (R Mg —4— 228 ) b g e—2 , 51l .
01861  JiZ11:4-(4—(MEMy—2-J ) RAE -1 -5 ) KK .

(01871 DAL T i L rp 38 1 7 vk il 4%, (H 2 A 4 - (B wy —2- ) R IE [ 275 : WO
97379797,

[0188]  J{&12:3-(1-(4-Z IR I ) WRIE -4 5L ) WM i —2—if .

24



ON 105612154 A i MR P 16/42 i

(01891 DU SALLT e 1 1 11 5 v 1) &, (L& i FH 3— (WR g —4 - 22 ) WM e -2 il [ 255
Journal of Medicinal Chemsitry,2008,51,144,4150-69].

[0190] {13 :4-(4-(PUSPRIF-2—J% ) IR IE -1 45 ) R fi% .

(01911 DUZRABL T i L ik 1 07 35 1 & 5 AHL A A A4 — (DY S0k R —2- 288 ) WR g [ 2255 : W0
97379791,

[0192]  Jf&14:4-(4—(5—H FEMRIR 235 ) R E - 1-385 ) R % .

(01931 DUISALT Fi 1 o s (1) 7 v 1 2% AEL 2 A 4 (5 FF LRI -2 28 ) IR e [ 25 : W0
97379791,

[0194]  Ji%15:4-(4—(PUS—2H-FE A —4— 3L IR e — 1252 ) 2R iz .

[(0195]  DASABLT & 1 ok 1) 7 v i 6 AHL A2 A P 1 — (DY S - 2H- ML i —4 -2 ) DR IR

[0196]  Jf&£16:4-(4—(5—H H:PU SRR —2— 3% R E - 1-J88 ) R % .

(0197]  DASRALT e 1 H 538 (1) 7 ¥ ) 6 AL AT FH4— (5 FR U Sk iRg —2— 28 ) IR WE [ 5% -
WO 97379791,

[0198]  JZ17:4-(4-(6-%A 243~ R ARAA[3. 1. 1] PF-3-2)URNE-1-28) K% .

(01991 DUISALLT e 1 o 1 (1) 7 ¥ il 2% EL R A 3 (IR e —4 -2 ) 648, 24— 3~ J XU IR
[3.1.1]BikE[ &% :Synthesis 2011,16,2619-26241.

[0200]  Ji&18:1—(1-(4—Z JE 2R 3L ) MR g —4— L ) Ik e bk —2— i .

(02011 DASSABLT e 1 ok 1) 7 92 i 6 AEL A2 A FH 1 — (IR g —4— % ) K PR bk —2— i

[0202]  fi%19:4-(4-(1,3, 41 -2 FL )R Mg —1 -3 ) H % .

(02031  DIRMLTF e 1 il (1) 7 vkl (20 2 (DRE-4-2%) -1, 3, 4-RE [ 555 .
Journal of Med.Chem.51,15,4430-4448,2008],

[0204]  f%20:4-(4-(2H-1,2,3- = Me—2- L) IRENE-1-2£ ) 2K .

(02051 DIRLF R 1 H R (1) 7 vkl 4% AH2 A FHA-(2H-1,2, 3- = Me-2-FE) IR IE [ 555
Tetrahedron letter 53,6842-52,2012],

[0206]  f%21:4-(4-(1H-1,2,3- = Me—1-FL) IR NE-1-52) 2K % .

(02071 DIRLF R 1 R (1) 7 vkl 4% AHR A FA-(1H-1,2, 3- = Me-1-F8) IR IE [ 555 -
Tetrahedron letter 53,6842-52,2012],

[0208]  f%22:4-(1-(4-FFEFF)IRME-4-%5)-1H-1,2,4-=M-5(4H) - .

(02091 DAL T J 1 v R 1) 7 vk il 4% AH 2 A 4 - (DR g -4-F5 ) -1H-1,2,4-—=M-5
(4H)-BH[ 2% :WO 20090392571,

(02101  f#23:1-(1-(4-FFEEFF)IRME-4-%5)-1H-1,2,4-=M-5(4H) - .

(02111 DL 2RABLT e 1 rh s 1 7 v il %, (EL & o 8- (R Mg - 422 ) -1 -5 4% 8- A A IR
[4.5]2%5%[ 2% .BMCL 12,1759,2002],

[0212]  Ji%24:4-(4—(1-%AZ -8B HB [ 4 . 5] 28 -8—JL )R mE - 1L ) H i .

(02131 DL RN e 1 v s 1 7 v il %, (EL & i 8- (R Mg - 422 ) -1 -5 4% -8~ A A IR
[4.5]2%5%[ 2% .BMCL 12,1759,2002],

[0214]  [%25:4-(4—(5-F FE~1,3,4- W -2 FL )R Mg -1-38 ) K fi%

(02151 DUSRALTJie 1R s (1) 7 v i 4, (HLRR A P2 - FR -5 (MR e -4 -5 ) -1, 3, 4-T — e
[ 2% . Journal of Medicinal Chemistry 51,15,4430-4448,2008].
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[0216]  i%26:4-(4—(5-H FE~1,3,4-ME -2 FL ) IRmE-1-38 ) K fi%

(02171 DASBALT Jie 1R s (1) 7 v i %, (HLRR A P2 FR -5 (MR e -4 -5 ) -1, 3, 41 — M
[ 3% .0rg.Lett.2006,8,1625-28],

(02181  Ji&27:4-(4-(PUE-2H-[1,4] A FH O ZIEIEL2, 3—c Jntig—6 (3H) -3 ) URIE-1-
B RN .

02191 DASSALFHae L A Hfiad 1) 7 v ol 4%, (EL 2 136 P 6- (R PE — 438 ) /N -2H-[ 1,4 ] 5 2%
e EFE2,3—c ik [ 2% : Synthesis 1995,795-800],

[0220]  fi%28:8-(1-(4-ZFE LI ) IR IE 43 ) —1- A 42 -8R AR [ 4. 5] %2 .

(02211 DL 2B e 1 rp 0 1 7 v il %, (EL R 8- (R Mg - 422 ) -1 -5 4% -8~ A A IR
[4.5]%%—2-Hi[ 2% .W0 0187838,BMCL 12,1759,2002],

[0222]  J}£29:5-(1-(4-ZJE oK) URIE-4-4E )1, 3, 4- I8 -2 (3H) - .

[0223]  DASRALT e 1 H 3 (1) 5 v 1) 4% AEL 2 A P (DR ME-4-2) -1, 3, 4-IE —e-2(3H) -
il [ 2% W0 20130939407,

[0224]  J1%30:4—(4-(4-FR PN IE-5-F FE-4H-1,2,4- =M-3-FL ) IR g -1 -3 ) A fi% .

[0225]  DASRALT e 1 H 38 (1) 7 v ) 4% o AEL R A P4 - (4- PR T B -5-FF e —4H- 1,2, 4- =Wk
3-JL)WRIE[ S . BMCL 21,5684-87,2011].

(02261  Ji31:4-(4-(5-F4RJE-1,3, 48 -2 —FL )R IE -1 -3 ) FK L .

[0227]  DASALT g 1 Hp 538 (1) 7 ¥ ) % o AEL R A FH 2 FR A 2 -5 - (R Mg —4-2%) -1, 3, 4- B —
e[ 2% .US 200201113587

[0228] Ji£32:4-(4-(1,4- %A 24 B 6L R —1 -3 ) iz .

[0220]  DAZRALT M L b FE3R 1) 5 9206 AER A P11, 4- 5 24 TR 638 ) IR BR [ 2% : WO
201011397171,

[0230]  fi%33:4-(4—(4,5- — A~ 1H-IRkme—2—FL YR IE 15 ) K .

02311 DASBALF B 1 A Hfiid 0 7 vk il 4% (H 2 A 1- (4, 5~ & - TH-Bk -2 38 ) IR I [
2 .W0 20020365621,

[0232]  fi%34:4-(4—(4,5- A~ 1H-Ikme—2— L YR I —1-5 ) K .

(02331 DAL T & 1R R ) 7 vk ) 4, (E R A 4 (4, 5- &~ TH-BRM—2- ) IR e [ S
2 .BMCL 21,2244-51,20117.

[0234]  J}#35:4-(3-(PYE-2H-[1,4] =AM IR [2, 3—c Inbig—6 (3H)— 28 ) itk g Joe—
1-38) Kz

[0235]  DASBALLF e 1 A il 1) 77 v il 4%, (EL A2 A5 A6 - (REE g Jog—3 -3 ) N & —2H-[1,4 ] 4K
FIRE W2, 3—c Ik [ 27 : Synthesis 795-800,1995],

[0236]  f{%36:4-(4—(5-H FE~1,3,4- M -2 FL )RR -1 -3& ) K fi% .

[0237]  DASBAL T & L 338 1) J7 vl 4% AE& 036 A2 - -5 (MR- 13 ) -1, 3, 4-1¢ —
e

[0238]  J&37:1-(1- (4~ AL ) WRIE -4 ) ML e -3, 4- 1 .

[0239]  DASABLT &1 A ik 1 D7 v i 46  AEL R A P 1 — (R Mg — 4228 ) b g e -3, 4 i o
[0240]  f%38:4-(4- (3~ F+-8-E A MIR[3.2. 1 ]38~ 3 )R — 1 -3 ) % .

02411 DLBALT % 1 38 1) 7 vk i) 4 1H A2 A 8~ (MR e —4 -3 ) — 348 24 - 8- & 42 WA

oy
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[3.2. 1175 [ 2% :W02005108402 ]

[0242]  J39:1-(3-(1-(4-G L HHRE-4-35) -3, 6- BN [3.1.1]F-6-3L) 2
P .

[0243]  DUSSALF A& L b R R 1) J7 vl 4% AER A A 1 (3- (WRIE-4-3E ) -3, 6- ~ & 4+ X
[3.1.1]PF-6-3%) 4 FA[ 27 :W02011120854 ]

[0244] Ak B 3@ I LR SEJit gk — 20 7 5] , 3 L STt 5 ik 1 AR BA ) — e P e ) S i
J7 58 o 1K L ST AN A AR M STt U7 SR AL, IF HAN R 24 DU AR) 7 X A D9 B il 4 B
[IYEH o

[0245] St f3l 1 « fill 2 N- (CFIE H 3 ) —4-(2- ((4- (4~ (25 ARME S fi— 138 ) R e — 1 -3 ) 2
) E ) msnE-4-FE ) IR R

O
[0246] Cﬁ

|o%e
[0247]  JDIRL i €4 (2- ((4-(4- (2-ZARME S b —1- 28 ) DR IE -1 -2 ) R 28 ) G 2 ) Mg —4—
B RHIRME.
[0248]  H4-(2-FMEnE—4-%5) K H R £, 18 (7.09g,27 . Ommo ) 7E 5 A % [ 100mL ]+ ¥4 Tk
ISINZR - (1-(4- 2 IR ) WRIE —4—J% ) L& e —2-F (7.0 g,27.0 mmol) . [m) JrHh s Il =4
L (4.62g,40.0mmol ) H HIR AT 120°C AR5 BBt In# 16h o S B 58 s TR A 1
IR DL KIS RRRAL DL 2 B8 R AL A WL LUK Bk » S BN 158 el B 2
15 21 FH 0 2K 3 [ A Ak S o 8 e A el 1 7 58 O PR A B 44k (S102, Dbt 2230 %
EtOAc/ i) #3 BIE AL &4 (10.7g,82% ) o b AL A 4038 1 e 3 73 AT K AE EST-MS : 486 . 2
(M+H)".
[0249]  JDIR2: i £ 4-(2-((4-(4-(2- 5 ARME S b -1 ) R mE -1 -2 ) R 2L ) G 2 ) Mg —4—
Ho)RHR .
[0250]  4—(2-((4—(4-(2-FARMERE J—1 -2 ) MR — 1288 ) 2R3 ) 0% ) g — 428 ) SR H iR 2
5
[0251]  (25.0g,51.5mmol )y M3 : 1 HIEE/THF (100mL ) 7 o i) FFh In A ZE 7K (25mL ) &
A4 (9.86g,412mmol ) 3 ELIRA WA 2h, A H1, Wk 45 - LARHC 1 B4k IR (A T LI 480
U, LLUK BRI 2 TR 15 B bR AL &4 (20 .0, 85 % ) o by AL & W38 3 D 18 70 B R ALE
ESI-MS:458.2(M+H)",
[0252] BB N-(HFEH ) -4-(2-((4-(4-(2- AR b - 1 -6 ) IR g —1- 3% ) K ) &R
it ) e —4-3E ) 7% F A%
[0253]  [a)4—(2-((4-(4— (25 ARMEMS e —1 -5 ) R IE — 1 -2 ) R ) (26 ) Mg —4— 228 ) K FH IR
[20.0g,43.7mmol J7E200mL DMFH I ¥ ¥R ¥5 IMHOB[ 8. 03g,52. 5mmol 1. 7EN2 ~ F-0-5C [r] iZ%
VR R INEDAC . HC1[10.06g,52 . 5mmol 1. 2-% 3L 7. i 2 #e #5 (8. 09g , 87Tmmo 1 ] A1 =
L JE[26.5g,262mmol . FrfS ) MR &4 125 CHii b 16h IR S VLUK RE - /K Z LAEtOAC A
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B A HLZ LA R KPR , BB R AT I 05 MR 4 49 20 [ R A6 B4 o 8 A 3% 58 Rl fH 7
P 4tk (Si02, CHC13 %4 % MeOH/CHC13) £3 3| 3 (L [E f b 5 4 (600mg , 46 % ) . 'H NMR
(400MHz ,d6~DMS0) :9.47(s,1H),9.33(1H,t,J=5.8Hz,),8.53(1H,d,J=5.2Hz),8.26(2H,
d,J=8.4Hz),8.02(2H,d,J=8.4Hz),7.64(2H,d,J=8.8Hz),7.39(1H,d,J=5.2Hz) ,6.94
(2H,d,J=9.2Hz),4.35(2H,d,J=5.6Hz),3.88(1H,m),3.68-3.66(2H,m),3.44(2H,m),
2.71-2.66(2H,m),2.25-2.13(2H,m),1.93-1.89(2H,m),1.80-1.76(2H,m),1.63-1.61(2H,
m) .EST-MS:(M)*:496.05.UPLC tret:2.57min.

[0254] A BH ) — etk SRR TR 72 DL R AR N R RE JIva N 1R & & 1 1 ARk
E P Sk

[0255]  SEjiii 412 : il & N- (F2E 2 ) —4- (2- ((4-(4-(1, 1- A AR S Mg e e — 2256 ) DR gt - 1 -
) ZRIE ) S ) e 45 ) K FERL

//N

OxNH

(6]

[0256] Cﬁlzo

Yo

N N

[0257]  DAZRACLT Sl 51 1 475538 1T RALL 7 2 ol 4 (LA 4 FH R LRI e 24 R i K« 753 B Fm 4k
EW, N E A E 4 'H NMR(400MHz , d6—DMS0) :9.47(1H,s),9.33(1H, t,J=5.2Hz),8.53(1H,
d,J=5.2Hz),8.26(2H,d,J=8.4Hz),8.01(2H,d,J=8.4Hz),7.64(2H,d,J=9.2Hz),7.40
(1H,d,J=5.2Hz),6.93(2H,d,J=8.8Hz),4.35(2H,d,J=5.6Hz),3.64(2H,d,J=13.2Hz),
3.42-3.17(4H,m),2.67-2.66(3H,m),2.30-2.10(2H,m),1.85-1.70(4H,m) .EST-MS:531.90
(M+H)".UPLC tret:2.73min.
[0258]  SLjifif5]3 « fhil] 2 N— (F 2 B 2 ) —4— (2 ((4—(4- P AR AR Wi — 1 25 ) R 5L ) S Ak ) Mol i —
4= ) R A

o
[0259] Q

-~

Ox NH

ey

(02601 DALl St 451 1 5 1A ) AL 7 V2 il & AEL 2 A0 FH IR L ANl 34 M k) o 45 21 b AL,
EW, N E A E 4 'H NMR(400MHz , d6—DMS0) :9.47(1H,s),9.33(1H, t,J=5.2Hz),8.53(1H,
d,J=5.2Hz),8.26(2H,d,J=8.4Hz),8.02(2H,d,J=8.4Hz),7.63(2H,d,J=8.8Hz),7.44
(1H,d,J=5.2Hz),6.92(2H,d,J=9.2Hz),4.35(2H,d,J=5.6Hz),3.65-3.56(6H,m),2.73-
2.52(2H,m),2.50-2.47(4H,m),2.23(1H,t,J=3.6Hz),1.87-1.85(2H,m),1.52-1.45(2H,
m) .EST-MS: =514.20(M+NH4)".UPLC tyet:2.37min.

[0261]  SZjifif5i4 - £ 4—(2—((4—(4—(1H-1,2,4-=M—1-FE IR Mg -1 -3 ) ZEFE ) G I ) g —
4-3 ) -N- (2L 28 ) K F e
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CN

FN
[0262] N~N>
(LT
N
[0263] DL SACLT S 5] 1 350 1) S ALL 7 v il 4, (EL 2 A PG L AR G A k) o 15 2 FR A
&0, 9l 44 . 'H NMR(400MHz , de-DMS0) :9.51(1H,s),9.35(1H, t,J=5.2Hz),8.61(1H,
s),8.55(1H,d,J=5.2Hz),8.28(2H,d,J=8.4Hz),8.02(2H,d,J=8.4Hz),7.91(1H,S),
7.65(2H,d,J=8.8Hz),7.41(1H,d,J=5.2Hz),7.0(2H,d,J=8.8Hz),4.4(1H,m),4.35(1H,
d,J=5.6Hz),3.74-3.71(2H,m),2.9-2.8(2H,m),2.3-2.1(4H,m) .EST-MS:480-20(M+H)"
.UPLC tret:2.56min
[0264]  Sjifi {55 - il 84— (2 ((4—(4—(TH-PHE M —1 -3 ) DR g —1 -3 ) R L ) (L ) s g —4 - ) -
N- (5 FR 5 ) 4% F e %
CN
O, NH

[0265]

N=
i
Ly

AT
[0266]  DAZALLT S it 51 1 475538 1T SALL 7 2 1l 4 (LA 4 FH IR L RN e 51 R i K)o £ B b 4k
EW, R A 4K 'H NMR (400MHz , d6-DMS0) :9.50(1H,s),9.34(1H,t,J=5.2Hz),8.54
(1H,d,J=5.2Hz),8.27(2H,d,J=8.4Hz),8.02(2H,d,J=8.4Hz),7.81(1H,d,J=2.0Hz ),
7.66(2H,d,J=8.8Hz),7.45(1H,d,J=4Hz),7.40(1H,d,J=5.2Hz),6.98(2H,d,J=
8.8Hz),6.24(1H,t,J=2Hz),4.36-4.33(3H,m),3.71-3.74(2H,m),2.85-2.78(2H,m),
2.04-2.10(4H,m) .EST-MS:479.35(M+H)".UPLC tret:2.83min.

[0267]  sjtafsl6 - il 24— (2-((4-([1,3° ~BRmErg e 1-1" -3 ) 7RI ) & 0L ) g -4 ) -N-

(A 6 ) 2 Y A

//N

Ox NH

N\ON
NH—L\N '

(02691 DL ZEAULT- St 471 1 $51A8 I AL 7 V2 il & {EL 2 A0 FH IR L AN i 6 5 oM k) o 45 21 b AL,
EW, RIER B A AR 'H NMR (400MHz , de—DMS0) :9.32(2H, t,J=5.2Hz),9.30(1H,s),8.49
(1H,d,J=5.2Hz),8.25(2H,d,J=8.8Hz),8.01(2H,d,J=8.8Hz),7.56(2H,d,J=8.8Hz),
7.35(1H,d,J=5.2Hz),6.53(2H,d,J=9.2Hz),4.35(2H,d,J=5.2Hz),3.41-3.43(1H,m),

[0268]
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3.32-3.26(2H,m),3.09-3.05(1H,m),2.85-2.81(1H,m),2.70-2.69(4H,m) ,2.16-2.14(1H,
m),1.92-1.85(1H,m),1.75-1.70(4H,m) .ESI-MS:468.12(M+H)".UPLC tre¢:2.56min.

[0270] St fi|7 - i #8N- (2 3 ) —4- (2-((4-(4- (1, 1- S ARPY & -2H-WEmE -4 -5 ) R
R —1 -3 ) IR ) G ) Wi 45 ) K L

CN
Os NH

2

S=0
[0271] J/Q

'N/AHQ

[0272]  DAZRACLT S Jita 451 1 53R 1) SRAL 7 3 il 2%, (B 2 s RIS L AR T4 R o 45 B bR AL
&, vk B 4K . 'H NMR (400MHz , de—DMS0) :9.48(1H,s),9.33(1H, t,]J=5.6Hz),8.53
(1H,d,J=4.8Hz),8.26(2H,d,J=8.4Hz),8.02(2H,d,J=8.4Hz),7.64(2H,d,]=8.8Hz),
7.40(1H,d,J=5.2Hz),6.92(2H,d,J=8.8Hz),4.35(2H,d,J=5.6Hz),3.08(8H,m),2.67-
2.66(4H,m),2.04(4H,m) .EST-MS:545.95(M+H)".UPLC tret:2.51min.
[0273]  SEJfif918 - fill £ N— (FU I FF 3 ) —4- (2 ((4—(4— (WP —2—-JE R g -1 -4 ) R 3L ) & 3L )
W I —4— 3 ) 25 FH R iz

N
=
A 0 ///

= Os NH

[0274] N

g

NH=L,
[0275]  DAZRABLT St 51 1 475538 1T ALL 7 25 1 48 (LA 4 FH R RN e84 R i K)o £ B b ik,
&M, kA Ak . 'TH NMR (400MHz , de-DMS0) :9.43(1H,s),9.33(1H,t,J=5.6Hz),8.53
(1H,d,J=5.2Hz),8.02(2H,d,J=8.4Hz),7.65(2H,d,J=9.2Hz),7.53(1H,t,J=1.6Hz),
7.39(1H,d,J=5.2Hz),6.95(2H,d,J=9.2Hz),6.38-6.36(1H,m),6.13(1H,d,J=3.2Hz),
4.35(2H,d,J=5.6Hz),3.65-3.62(2H,m),2.78-2.74(3H,m),2.10-1.97(2H,m),1.82-1.62
(2H,m) .EST-MS:479.3(M+H)*.UPLC tret:3.24min.
[0276] St f519 : il #N-(FIE 3L ) —4-(2- ((4-(4-(1, 1- AR DY e —3 -3 ) DR IR -1~
BRI ) S ) Mg 43 ) FE F R

O\\S//O =N
s
Qo
[0277] &}
N e
NH—k\N |

[0278]  DARACLT- S jita 451) 1 453k FR) ZRALL 7 v i 2% , 1 A8 PR L A IO A LRk - 75 21 bR R4
LW, Rk E A . 'H NMR (400MHz , de—DMS0) :9.48(1H,s),9.33(1H,t,J=5.6Hz),8.53
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(1H,d,J=5.2Hz),8.26(2H,d,J=8.8Hz),8.02(2H,d,J=8.8Hz),7.65(2H,d,J=8.8Hz),
7.39(1H,d,J=5.2Hz),6.92(2H,d,J=9.2Hz) ,4.32(2H,d,J=5.6Hz),3.40-3.35(1H,m),
3.28-3.25(2H,m),3.12-3.07(5H,m),3.04-2.97(1H,m),2.68-2.58(4H,m),2.36-2.32(1H,
m),2.02-1.97(1H,m) .EST-MS:532.08 (M+H) " .UPLC tret:2.52min.

[0279]  SZjifel 10« )£ N—- (U3 FH 3L ) -4 (2—-((4-(4-(2, 5— A AL IR i — 1 — 368 ) R g —1—

HE) ORI ) A ) R g -4 28 ) 2R H I
CN
O NH

[0280]

[0281]  DAZSARLT S it 451 1 47553 1100 IS ALL 7 v il 48, (EL 2 A FH T 1 RR e 104 S i)« 753 21 e A
&, o @l 4k . 'H NMR (400MHz , de-DMS0) :9.49(1H,s),9.34(1H,t,J=5.6Hz),8.53
(1H,d,J=5.2Hz),8.26(2H,d,J=8.8Hz),8.02(2H,d,J=8.8Hz),7.63(2H,d,J=5.2Hz),
7.40(1H,d,J=5.2Hz),6.93(2H,d,J=9.2Hz),4.35(2H,d,J=5.6Hz),3.99(1H,m),3.68
(2H,m),2.63-2.69(2H,m),2.52(4H,s),2.32-2.43(2H,m),1.56-1.59(2H,m) .EST-MS:
510.35(M+H)".

[0282]  SZJitif5i] 11 « fil) B N- (I F 36 ) —4— (2 ((4—(4— (M —2- 6 IR -1 -3 ) JK 3 ) & %)
M g — 432 ) % R B A

CN

p» oy

Os NH

[0283]

[0284]  DAZSARLT S it 451 1 47553 117 I ALL A v il 48, (EL 2 A FH T AR B L LA D Do) o 75 1) e A
&, Jokg @ Ak . ' H NMR (400MHz , de—DMS0) :9.49(1H,s),9.34(1H,t,J=5.6Hz),8.54
(1H,d,J=5.2Hz),8.27(2H,d,J=8.4Hz),8.02(2H,d,J=8.4Hz),7.65(2H,d,J=9.2Hz),
7.40(1H,d,J=5.2Hz),7.35(1H,d,J=5.2Hz),6.98-6.93(4H,m) ,4.36(2H,d, J=5.2Hz),
3.70(2H,d,J=12.4Hz),3.11-2.97(1H,m),),2.77-2.72(2H,m) ,2.07-2.03(2H,d, J=
12.8Hz),1.77-1.73(2H,m) .EST-MS:495.25(M+H)*.UPLC tret:3.39min.

(02851 iz {5112 - ] & N— (UHE F 3k ) —4— (2— ((4—(4— (2SR A QMR e -3 - Fh ) MR g - 1 -k ) 4%
)R ) Mg -4-FE ) 2R PG
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CN

(@)
[0286] E:C}
& oY
(02871 DL SARLT STt 451 1453 1) AL T V2 il 2% 5 AL A FH I RN i 1 24 R i) o 453 21 A
&Y, ik E B4R . 'H NMR(400MHz , d6—DMS0) :10.04(1H,s),9.41(1H,t,J=5.2Hz),
8.64(1H,d,J=5.2Hz),8.28(2H,d,J=8.8Hz),8.03(2H,d,J=8.4Hz),7.65(2H,d,]J=
9.2Hz),7.40(1H,d,J=5.2Hz),6.96(2H,d,J=9.2Hz),4.35(2H,d,J=5.2Hz) ,4.26(2H, t,
J=6.8Hz),3.71-3.63(3H,m),3.53(2H,t,J=6.8Hz),2.73-2.67(2H,m),1.80-1.74(4H,
m) .EST-MS:498.30(M+H)".UPLC tret:2.58min.
[0288] S jiiif 13 « il 4 N— (&3 F 3L ) —4— (2 ((4—(4— (VU E MR —2 -3 )R g — 1 -3 ) 28 35 )
AL ) W -4 ) A F i

(CN

NH

Q@r@

O
| N‘i\
H

[0290] DA ZSARLT S it 451 1 47553 1107 AL v il 4, (EL 2 A FH T 1 RR e 134 D ) o £ 21 e A
&, ik 44 . "H NMR (400MHz , de-DMS0) :9.46(1H,s),9.35(1H,t,J=5.6Hz),8.53
(1H,d,J=5.2Hz),8.26(2H,d,J=8.4Hz),8.02(2H,d,J=8.4Hz),7.63(2H,d,J=9.2Hz),
7.40(1H,d,J=5.2Hz),6.92(2H,d,J=8.8Hz),4.35(2H,d,J=7.2Hz),3.75-3.63(1H,m),
3.61-3.51(3H,m),3.49-3.32(1H,m),2.50-2.49(2H,m),1.92-1.89(2H,m),1.88-1.86(2H,
m),1.84-1.78(1H,m),1.64-1.61(1H,m),1.52-1.48(3H,m) .EST-MS:483.20(M+H)".UPLC
tret:2.88min.

[0291]  SEZjifi {514 - H1] £ N—- (L F 36 ) —4—(2—-((4—(4—(5-FF JEmk g —2—- 3 ) R g — 1 -3 ) ¢
)R ) Mg -4-FE ) 2R PG

CN

O NH
[0292] [i::rj[2>\‘
(T

H
[0293] DA ZARLT S it 451 1 53 (1 AU v il 2% AEL 2 A R I 1 A0 i 144 A SR o 15 31 A i
AWy, vk i s 44 . 'H NMR (400MHz , d6—DMS0) :9.48(1H,s),9.34(1H,t,J=4.8Hz),8.54
(1H,d,J=5.2Hz),8.27(2H,d,J=8.4Hz),8.03(2H,d,J=8.4Hz),7.64(2H,d,]=8.8Hz),

[0289]
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7.40(1H,d,J=5.2Hz),6.95(2H,d,J=9.2Hz),5.96(2H,t,J=2.8Hz),4.36(2H,d, J=
5.6Hz),2.67-2.60(2H,m),2.76-2.67(3H,m),2.33(3H,s),2.01-1.98(2H,m),1.72-1.65
(2H,m) .EST-MS:493.20(M+H)".UPLC tret:3.42min.

[0294] S5 15 - il & N—(FUFE FF 3L ) —4— (2 ( (4 (4— (DY S - 2H-PIE M —4— % ) DR IR -1 - ) 4%
B &L ) mEnE 43 ) A H R

CN
Ox NH

[0295] NQ
\ s
syes

N
(02961 DL SARLT- S i 5] 1 83k 1) SRALL 7 v i) 4, (L2 A5 R L AR G 154 A DUk o 75 21 A
&Y, Nk E 44 . 'H NMR (400MHz , de-DMS0) : 9. 46 (s, 1H),9.33(1H,t,J=5.6Hz),8.52
(1H,d,J=4.8Hz),8.25(2H,d,J=8.4Hz),8.01(2H,d,J=8.4Hz),7.63(2H,d,J=8.8Hz),
7.39(1H,d,J=5.2Hz),6.92(2H,d,J=9.2Hz),4.34(2H,d,J=5.6Hz),3.88-3.91(2H,m),
3.29(2H,m),3.07(4H,m),2.63(4H,m)2.49(1H,m),1.73(2H,m),1.41(2H,m) .ESI-MS:
498.25(M+H)*.UPLC tret:2.52min.

[0297] St f5 16 - fil] & N— (FUHE H 3L ) —4- (2 ( (4 (4—(5—H FE DU SR IR -2 2% ) DR IE - 1-J% )

IRHE ) E L) W E -4 ) R HI I
CN

(@] NH
[0298] O/@\
| N/)\NQ

N
(02991 D SARLT- S i 5] 1 83k 1) SALL 7 v il 4, (L2 A5 R L AR G 164 A DUk o 75 21 A
&Y, ik B 44 . 'H NMR (400MHz , de-DMS0) :9.44(1H,s),9.32(1H,bs),8.51(1H,d,J
=4.8Hz),8.24(2H,d,J=8Hz),7.9(2H,d,J=8.4Hz),7.61(2H,d,J=8.8Hz),7.38(1H,d, ]
=6Hz),6.90(2H,d,J=8.4Hz),4.34(2H,d,J=5.2Hz),3.91-3.82(1H,m),3.61-3.58(2H,
m),3.53-3.51(1H,m),1.95-1.75(4H,m),1.7-1.62(2H,m),1.58-1.27(4H,m),1.31-1.11
(3H,m) .EST-MS:497.20(M+H)".UPLC tre¢:3.10min.

[0300]  SEJfif5] 17 : il 84— (2-((4-(4- (6428 —3-EAWIA[3. 1. 1 ] FE-3-FL ) WRE-1-4%)
TRFE ) B ) W e -4 ) -N- (U FP 3L ) 2K HH e

[0301]
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[0302]  JPERI . il & 4-(2-((4-(4-(6-5 & -3-E AR [3. 1. 1] JE-3-F% ) IR g -1-J& ) 2R
) I )W -4-FE ) IR R 2, 3L .

[0303]  4-(2-SMsNE-4-FL) X R 2 E[4.37g,16.64mmol 1 B T R HHE T, BB RN
DMA[60mL ] F25°CEEN2 S I [H) Frp i 4 - (4- (65 243 4 WA [ 3. 1. 1 1 Pi-3-3%) Ik
ME-1-38) K% (f&17)[3.5¢,12.80mmol | Bk R 44[6.26¢,19.20mmol ] BINAP[1.19g,
1.92mmo 1 JAIR( =438 ) JEPd (1T) &AL 1.34g,1.92mmol ] VR A P INFA90 C LR
16hs J 0 58 il i » R A WITE K R K AL B P LL LR L BRI K (B0mL X 4) . & FEA HLZFE LA
IKFIER KT IR e - A HLZE L NaoS0a -1 , 1o S I 99 VR 4 45 2 BT 75 1R 7= 00 SRR o E [
PR AL A 8 ' B 3 T RAE JEST-MS : 500 30 (M+H) ™

[0304]  JDIRIT:Hil454-(2-((4-(4- (65 F-3-F R MIA[3.1. 1] PE-3- 5L ) URIE - 12 ) K
B R HL ) mEnE-4-HL ) FEHR .

[0305]  4-(2-((4-(4-(6- A3~ F I BIR[3. 1. 1] P33 ) WRiE —1 -3 ) 3L ) & FL ) s
Mg — 425 ) 2R FR e b AR A S it ) 120 BR T T AR 3R 1 7 9248 B4 - (2- ((4- (4 (65443 - & 44
RUIRL3. 1.1 ] PE-3-38 R e — 13 ) Ik ) (I ) g 43 ) K H IR £ T il 4%

[0306]  DIRIIL. il &4-(2-((4-(4- (653~ MIFL3.1. 1] BE-3-2)IRNE-1-%5) K
) B I ) w4 ) -N- (U F R ) 2 PR R g

[0307]  4-(2-((4-(4-(6-5AZ-3- B A WIR[3. 1. 11 BE-3-F ) WRNE -1-F5 ) A3 ) 3L )
WE —4 -4k ) —N— (U H 25 ) 2 PP gt i 3o o AR 4 S i 9] 1 2 B8R T T v s 1) 7 v A 4 - (2-((4-
(4= (62 A3~ B AR [3. 1. 1 ] FE-3-F8 )R HE — 1 -5 ) JR L ) 2k ) Wi 42 ) R H iR 5 ik
18 25 R AL &), Rl 4K . 'H NMR(400MHz , d6-DMS0):9.47(s, 1H),9.33(1H,t,J=
5.2Hz),8.53(1H,d,J=5.2Hz),8.26(2H,d,J=8.8Hz),8.32(2H,d,J=8.8Hz),7.63(2H,d,
J=9.2Hz),7.39(1H,d,J=5.2Hz),6.93(2H,d,J=9.2Hz) ,4.44-4.43(2H,m) ,4.35(2H,d, J
=5.2Hz),3.62-3.59(2H,m),3.05-3.03(2H,m),2.83-2.81(1H,m),2.74-2.69(3H,m) ,2.66
(2H,m),2.32(1H,m),1.96-1.93(2H,m),1.59-1.56(2H,m) .ESI-MS:510.15(M+H)". UPLC
tret:2.3bmin.

[0308] Szt {518« fil] & N— (I FPY 36 ) —4— (2 ((4—(4— (2B AR R M b — 1 - 328 ) Wik g —1 -3 ) ¢
)R Mg -4-FE ) 2R PR

CN

Os NH

Q NH
[0309] E:)
9y

~N
LA
[0310]  DAZRACLT S 5] 1 745 3R (19 AL 7 v ) % AL A1 FH G 1 ANk 184 S Jir e o 15 B e Al
&Y, J9Ek B 4K . 'H NMR(400MHz , d6-DMS0) :9.47(1H,s),9.43(1H,bs),8.53(1H,d,J
=4.8Hz),8.26(2H,d,J=8.0Hz),8.02(2H,d,J=8.0Hz)7.64(2H,d,]=8.8Hz),7.40(1H,
d,J=4.8Hz),6.94(2H,d,J=8.4Hz)6.26(1H,s),4.36(2H,d,J=4.8Hz),3.58-3.68(3H,
m),3.21-3.23(2H,m),2.64-2.70(2H,m),1.70-1.78(2H,m),1.61-1.64(2H,m) .ESI-MS:
497 .40 (M+H)" . UPLC tret:2.48min.

34



ON 105612154 A i MR P 26,/42 T

[0311]  SZHEMW119: #454-(2-((4—(4-(1,3,4-M8E — -0 JE IR IE -1 -8 ) 2 3L ) &0 3L ) g -
4—-HE ) -N- (U F AL ) 25 F i e

A\
[0312] ©/¢O>

H
(03131 DA SRARLT S i 5] 1 83k 1) SRALL 7 v i) 4, (L2 A R L AR G L9 A DUk o 75 21 A
&Y, Nk O 44 . 'H NMR (400MHz , de-DMS0) :9.47(1H,s),9.34(1H,t,J=5.2Hz),9.16
(1H,s),8.53(1H,d,J=5.2Hz),8.26(2H,d,J=8.4Hz),8.02(2H,d,J=8.4Hz),7.44(2H,d,
J=8.8Hz),7.40(1H,d,J=5.2Hz),6.98(2H,d,J=5.2Hz),4.35(2H,d,J=5.2Hz),3.63-
3.60(2H,s),3.14-3.19(1H,m),2.83-2.80(2H,m),2.13-2.19(2H,m),1.88-1.85(2H,m)
.ESI-MS:481.05(M+H)".UPLC tret:2.52min.

[0314] St f5120 « il 25 4—-(2-((4-(4-(2H-1, 2, 3- = Me—2-FL )R g — 1 - Jk ) ROk ) S ik ) e
Mg -4 ) -N- (B2 FF L ) R F I i

CN
Os NH

N

[0315] I\Il 7
S
L

N
[0316]  DAZRACLT St 5] 1 745 I (19 AL 7 v ) % (LR A1 FH G 1 A2 204 S Jir e o 45 21 s A
&4, ik 8 o 44 . 'H NMR (400MHz , d6-DMS0) :9.50(1H,s),9.34(1H,t,J=5.6Hz),8.55
(1H,d,J=5.2Hz),8.28(2H,d,J=8.4Hz),8.03(2H,d,J=8.8Hz),7.80(2H,s),7.67(2H,d,
J=9.2Hz),7.41(1H,d,J=5.2Hz),7.00(2H,d,J=9.2Hz),4.70(1H,m) ,4.36(2H,d,J=
5.2Hz),3.71-3.68(2H,m),2.94-2.88(2H,m),2.11-2.18(4H,m) .EST-MS:479.85(M+H)*
.UPLC tret:2.8bmin.

[0317]  sZj 21 : il 854—(2-((4-(4-(1H-1,2,3—-=Ms—1-FE IR e -1 -8 ) F 38 ) & Jk ) %
Mg —4—J5 ) -N- (FUIE L ) 2 P

CN
Oy _NH

N=N
[0318] N_/

[0319] DA ZARLT S i 451 1 %3 11 AU T v il 2%, (2 A FH IR 1 A 2 2 14 4 SR o 15 31 A il
AW, ik e [ 44 . 'H NMR (400MHz , d6—DMS0):9.5(1H,s),9.34(1H,t,J=5.2Hz),8.55
(1H,d,J=5.2Hz),8.28(2H,d,J=8.4Hz),8.27(1H,s),8.03(2H,d,J=8.8Hz),7.80( 1H,
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s),7.67(2H,d,J=9.2Hz),7.41(1H,d,J=5.2Hz),7.00(2H,d,J=9.2Hz) ,4.70-4.67(1H,
m),4.36(2H,d,J=5.2Hz),3.75-3.72(2H,m),2.88-2.94(2H,m),2.11-2.18(4H,m) .ESI-
MS:479.85(M+H) " .UPLC tret:2.85min.
[0320] S22 : i & N- (GUHE 1 3t ) —4- (2-((4-(4-(5-%AAR-1H-1,2,4- =Mk—4 (5H) - %)
MR E — 138 ) R I ) 2 Ok ) W —4— 25 ) R FH I iz .
CN
O, NH

[0321]

,‘/li\(N\NH

& ot

-
[0322]  DAZSARLT S it 451 1 47553 1100 AL v il 48, (EL 2 A FH T 1 RR e 224 D k) o £ 21 e A
&M, o a4k . ' H NMR (400MHz , de—DMSO) : 13.28(1H,s)9.48(1H,s),9.33(1H, t,J=
5.2Hz),8.54(1H,d,J=5.2Hz),8.27-8.22(3H,m)8.00(2H,d, J=8.8Hz) ,7.64(2H,d,J=
8.8Hz),7.40(1H,d,J=5.2Hz),6.96(2H,d,J=8.8Hz),4.74-4.73(1H,m) ,4.35(2H,d, J=
8.8Hz),3.42-3.31(2H,m),3.00-2.95(2H,m),2.10-2.08(2H,m),1.80-1.77(2H,m) .ESI-
MS:518.18(M+Na)™.UPLC tret:2.49min
[0323]  SEZjiti 5123 - i) 4 N- (3L F 4L ) —4- (2 ((4-(4- (5504, 5- & -1H-1,2,4- =M~
138 ) WRIE — 138 ) SR 55 ) 2 5 ) g —4— 328 ) % HH kA

CN
Oy _NH

"\Ij\NH
[0324] O/N\g
LT
Nl
[0325] DA ARLT S it 451 1 47553 1100 IR v il 48, (EL 2 A FH T 1 RR e 2 34 9 k)« £ 21 e A
1B, Fk i il 44 . 'H NMR(400MHz , de-DMS0) : 11.65(1H,s)9.50(1H,s),9.34(1H,t,J=
5.2Hz),8.54(1H,d,J=5.2Hz),8.27-8.22(3H,m)8.00(2H,d,J=8.8Hz),7.64(2H,d, J=
8.8Hz),7.4(1H,d,J=5.2Hz),6.96(2H,d,J=8.8Hz),4.74-4.73(1H,m) ,4.35(2H,d,J=
8.8Hz),3.42-3.31(2H,m),3.00-2.95(2H,m),2.10-2.08(2H,m),1.80-1.77(2H,m) .ESI-
MS:518.18(M+Na)™.UPLC tret:2.49min.
[0326]  SZjiff24 : 145 4-(2-((4-(4-(1-E Z-8— A FME[4 . 5 ] 58 -8—FL R mE -1 -3 ) FE 3L
I ) g -4 ) -N- (FUIE AL ) 2K P
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[0327]

(03281 DL SARLT S i 5] 1 83k 1) SRALL 7 v i) 4, (L2 A5 R L AR G 244 R DUk - 75 281 A
&Y, Nk O 44 . 'H NMR (400MHz , dg-DMS0) :9.44(1H,s),9.32(1H,t,J=5.2Hz),8.51
(1H,d,J=5.2Hz),8.25(2H,d,J=8.4Hz),7.99(2H,d, J=8.4Hz),7.62(2H,d,J=8.8Hz),
7.39(1H,d,J=5.2Hz),6.91(2H,d,J=8.8Hz),4.33(2H,t,J=5.2Hz),3.68-3.65(4H,m)
2.57-2.48(6H,m),1.81-1.79(4H,m),1.61-1.59(3H,m),1.51-1.49(6H,m) .EST-MS:552.20
(M+H)*.UPLC tret:2.63min.

[0329]  SEjifif4125 « il 24 N- (FU AL AL ) —4-(2-((4-(4-(5-F -1, 3, 4- & —mp -2 BL ) iR Fig —
1-258) IR ) G 25 ) W g 425 ) R FR Tk fe

N-N

[0330] r:]/ZLO\>——
oy
N/)\N

H

(03311 DISEAULT- St 91 1 7438 1 AU T7 5 il £ AE 2 A5 RIS LAl 254 4 R o 45 21 4
&, Rk 44 . "H NMR(400MHz , de-DMS0) :9.48(s, 1H);9.33(1H,t,J=5.2Hz),8.53
(1H,d,J=5.2Hz),8.26(2H,d,J=8.0Hz),8.00(2H,d,J=8.4Hz),7.65(2H,d,J=8.8Hz),
7.40(1H,d,J=5.2Hz),6.95(2H,d,J=8.8Hz),4.35(2H,d,J=5.6Hz),3.63-3.59(2H,m),
3.09-3.07(2H,m),2.85-2.80(2H,m),2.49(2H,s),2.09-2.06(2H,m),1.85-1.82(2H,m)
.ESI-MS:495.25(M+H)".UPLC tret:2.65min.

[0332] S {5126 - il & N—(FUFE 3L ) —4—(2—((4—(4—(5-F FE~1,3, 4158 14— 0—JL ) R gt —
1-258) IR ) G 25 ) W g 425 ) R FR Tk fe

[0333]

[0334]  DAZRACLT S A5 1 75 3R (19 AL 7 v ) % (LR A1 FH G 1 A2 264 S I e o 15 B s A
&Y, ik 44 . "H NMR(400MHz , de-DMS0) :9.49(1H,s),9.42(1H,t,J=5.2Hz),8.52
(1H,d,J=5.2Hz),8.25(2H,d,J=8.4Hz),8.01(2H,d,J=8.4Hz),7.64(2H,d,J=8.4Hz),
7.39(1H,d,J=5.2Hz),6.95(2H,d,J=9.2Hz),4.34(2H,d,J=5.2Hz),3.65(1H,d,J=
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12.4Hz),3.29-3.26(1H,m),2.79(2H,t,J=10hz),2.69(3H,s),2.14-2.11(2H,m),1.85-
1.82(2H,m) .EST-MS:511.50(M+H)".UPLC tret:2.71min.
[0335]  SEHEfi|27 « ] N- (G 3 ) -4-(2-((4-(4- (DU -2H-[ 1,4 ] — A 2 C 1 IFF
[2,3—c JAEnE—6(3H) 3L ) R BE—1-3L ) 78 3L ) 5 3L ) s g —4— 3L ) 2% FE ki .
CN
(o) NH

Y
[0336] 0&0
s¥og

N

H
[0337]  DAZSARLT S it 451 1 47553 110 I ALL A v il 8, (EL R A FH T L AR B2 74 D ) o 75 21 o A
&Y, ik 44 . "H NMR(400MHz , de-DMS0) :9.46(1H,s),9.33(1H,t,J=5.6Hz),8.52
(1H,d,J=5.2Hz),8.25(2H,d,J=8.4Hz),8.01(2H,d,J=8.8Hz),7.61(2H,d,J=9.2Hz),
7.39(1H,d,J=5.2Hz),6.90(2H,d,J=9.2Hz) ,4.34(2H,d,J=5.6Hz),3.91-3.97(2H,m) ,
3.68-2.65(2H,m),3.45-2.57(4H,m),2.87-2.84(2H,m),2.66-2.64(2H,m),2.63-2.53(3H,
m),1.90-1.88(2H,m),1.55-1.53(2H, m) .EST-MS:540.35(M+H)".UPLC tret:2.46min.
[0338] Sz 5128 : il 4 N- (3 F 45 ) —4- (2 ((4-(4- (2- A1 - 44+ -8-H AR [4 .51 %%~
8~ YR IE 1 -2 ) FR I ) G JE ) M g —4 -3 ) 2K FH ez .

CN

O, NH

(0]
o
[0339] N
Ly

Swel

[0340]  DAZSARLT S it 451 1 47553 1100 I ALL A v il 4, (EL 2 A1 FH T 1 RR e 284 k) o 753 21 e A
1B, ik il 44 . 'H NMR(400MHz , de-DMS0) :9.46(1H,s),9.33(1H,t,J=5.2Hz),8.52
(1H,d,J=5.2Hz),8.26(2H,d,J=8.4Hz),8.00(2H,d,J=8.4Hz),7.61(2H,d,]=9.2),
7.38(1H,d,J=5.2Hz),6.80(2H,d,J=9.2Hz),4.34(2H,d,J=5.6Hz),3.70-3.66(2H,m),
2.50-2.49(7H,m),2.33-2.32(2H,m),1.99-1.95(2H,m),1.85-1.77(4H,m),1.62-1.52(2H,
m),1.51-1.47(2H,m) .EST-MS:566.22(M+H)*.UPLC tret:2.50min.

(03411 sjitaf5]29 : il & N- (FAE H JE ) -4-(2-((4-(4- (5~ AR-4,5- =& 1,3, 4-HE -
2—JE R IE 138 ) FRIE ) G2 ) e g —4 -3 ) 2K FH ez .

CN
Oy NH

N-NH

[0342] O)/\0>=0
Swel

[0343]  DAAGLT St 1) 1 74083 1) ATV Al 4%, (ELR A6 ISR 1 AZ 291 09 SR} o 19 21 s Al
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&8, Rk B 44 . 'H NMR(400MHz , d6-DMS0) : 12.10(1H,s),9.48(1H,s),9.33(1H,t,]J
=5.6Hz),8.53(1H,d,J=5.2Hz),8.26(2H,d,J=8.0Hz),8.02(2H,d,J=8.8Hz),7.64(2H,
d,J=9.2Hz),7.40(1H,d,J=5.2Hz),6.95(2H,d,J=9.2Hz),4.35(2H,d, J=5.2Hz) ,3.60-
3.57(2H,m),2.80-2.74(3H,m),2.00-1.98(2H,m),1.74-1.71(2H,m) .EST-MS:497. 10(M+H
)*.UPLC tret:2.67min.
[0344] S 5130 - fil] S N- (UHE 1 3L ) —4- (2 ((4-(4-(4-FF TR JE -5 Je—4H-1,2, 4- =M
33 )WRIE-1-2 ) JR I ) G 28 ) Mg — 4 ) R iz
CN
(o] NH

N-N

[0345] O/QN\%
<N N A
LA AT

[0346]  DAZSARLT S it 451 1 47553 1100 AL v il 48, (EL 2 A1 FH T 1 RR e 304 S i)« 753 21 e A
W, ik il 44 . "H NMR(400MHz , de-DMS0) :9.48(1H,s),9.33(1H,t,J=5.2Hz),8.53
(1H,d,J=5.2Hz),8.26(2H,d,J=8.4Hz);8.02(2H,d,J=8.8Hz),7.65(2H,d,J=9.2Hz),
7.40(1H,d,J=5.2Hz),6.97(2H,d,J=9.2Hz)4.35(2H,d,J=5.6Hz),3.72-3.69(2H,m),
3.17-3.13(1H,m);3.00-3.02(1H,m),2.77-2.66(2H,m) ,2.33(3H,s),2.04-2.01(2H,m),
1.86-1.84(2H,m),1.10-1.09(2H,m),1.0-0.98(2H,m) .EST-MS:543.30(M+H)".UPLC tret:
2.59min.

(03471 StafFl31 : il & N- (FIEH 2L ) -4-(2-((4-(4-(5-F 4 2E-1,3, 4- I8 -2 J5 ) IR
WE— 12 ) A0 ) U ) Mg -4 ) K F e

CN

[0348]

[0349]  DAZSARLT S it 451 1 47553 1107 AL v il 4, (EL 2 A FH T 1 RR e 3 1A S ) o £ 1) e A
&, ik 44 . "H NMR(400MHz , de-DMS0) :9.48(1H,s),9.33(1H,t,J=5.6Hz),8.53
(1H,d,J=5.2Hz),8.26(2H,d,J=8.4Hz),8.02(2H,d,J=8.8Hz),7.64(2H,d,J=8.8Hz),
7.40(1H,d,J=5.2Hz),6.94(2H,d,J=9.2Hz),4.35(2H,d,J=5.2Hz),3.62-3.58(2H,m) ,
3.28(3H,s),2.83-2.66(3H,m)2.01-1.98(2H,m)1.74-1.72(2H,m) .EST-MS:511.25(M+H)*
.UPLC tret:2.83min.

[0350]  Shifyl32: il 44— (2-((4-(4-(1,4- " SA A BE-6-3L )RR —1 - ) R I ) G 3k ) mas e -
438 ) -N-(FIE H 28 ) 2 FH e
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CN
Oy NH

O
[0351] (\NL/}
N

[0352] DL SRARLT- S i 5] 1 8 3k 1) SRALL 7 v i) 4, (L2 A5 R L AR G 324 A Dk« 75 2] A it
&, ik 8 o 44 . 'H NMR (400MHz , d6-DMS0) :9.47(1H,s),9.32(1H,t,J=5.2Hz),8.52
(1H,d,J=5.2Hz),8.25(2H,d,J=8.4Hz),8.00(2H,d,J=8Hz),7.62(2H,d,J=8.8Hz),
7.38(1H,d,J=5.2Hz),6.90(2H,d,J=9.2Hz),4.34(2H,d,J=5.2Hz),3.82-3.80(4H,m),
3.56-3.60(4H,m),3.02-3.09(4H,m),2.71-2.73(4H,m.EST-MS:514.15(M+H)".UPLC tret:
2.66min.

[0353] S f9l33 « il S N- (B F L ) -4-(2-((4-(4-(4,5- A - 1H-Bkmp—2— 5L IR R -1
) ZRIE ) E I ) e 45 ) K F LG

CN
(o] NH
N
/
[0354] (\N ?
sNong
N/)\N
H

(03551 DL SRARLT- S i 5] 1 83k 1) SRALL 7 v il 4, (L2 A5 R L AR G 334 A Dk« 75 28] A
&Y, i B A 44 . 'H NMR (400MHz , de-DMS0) :9.52(1H,s),9.37(1H, t,J=4Hz),8.54-
8.53(3H,m),8.26(2H,d,J=8.4Hz),8.02(2H,d,J=8.4Hz),7.68(2H,d,J=8.8Hz),7.41
(1H,d,J=5.2Hz),7.09-7.07(2H,m),4.34(2H,d,J=5.6Hz),3.66(4H,s),3.59-3.57(4H,
m),3.19-3.15(4H,m) .ESI-MS:482.05(M+H)".UPLC tye¢:2.60min.

[0356]  Sjiify]34 : il B N-(GUIE R ) -4-(2-((4-(4-(4,5- A - 1H-mkmE—2- K ) WR g -1-
H) ORI ) I ) Mg -4 ) R R

CN
(o] NH

[0357] O/NM}
H
\N N
2T

H
[0358] DA ALLT- S it 451 1 47553 1107 AL v il 48, (EL 2 A1 FH T 1R R e 344 M )« 753 21 e A
&Y, Rk Gl 44 . "H NMR(400MHz , de-DMS0) :9.48(1H,s),9.33(1H,t,J=5.2Hz),8.53
(1H,d,J=5.2Hz),8.26(2H,d,J=8.0Hz),8.00(d,J=8.4Hz),7.65(2H,d,J=8.8Hz),7.40
(1H,d,J=5.2Hz),6.95(2H,d,J=8.8Hz),4.35(2H,d,J=5.6Hz),4.35(2H,m),3.63-3.59
(2H,m),3.09-3.07(2H,m),2.85-2.80(2H,m),2.49(3H,s),2.09-2.06(2H,m),1.85-1.82
(2H,m) .ESI-MS:495.25(M+H)".UPLC tret:2.28min.
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[0359]  SZJEf535 : il A N— (G H 3 ) -4- (2-((4-(3—-(PU&-2H-[ 1,4 — A2 — It
[2,3—c Mm% —6 (3H)—J5 ) I Joe—1—J5 ) A 5 ) B ik ) Mg —4— L ) 2 FR i e

CN

Oy _NH

[0360]

o)

[0361]  DAZSARLT S it 451 1 47553 1100 I ALL A v il 48, (EL 2 A FH T 1 RR e 354 M k) o 753 21 e A
ey, Ak Al A . 'H NMR(400MHz ,de-DMS0):9.33-9.29(2H,m),8.48(1H,d,J=
4.8Hz),8.25(1H,d,J=8.4Hz),8.05(2H,d,J=8.8Hz),7.55(2H,d,J=8.8Hz),7.34(1H,d,
J=5.2Hz),6.51(2H,d,J=8.8Hz),4.34(2H,d,J=5.2Hz),4.01-4.03(2H,m) ,3.71-3.72
(2H,m),3.62-3.57(1H,m),3.45-3.47(1H,m),3.22-3.19(2H,m),3.01-3.08(2H,m) ,2.94~
2.90(2H,m),2.86-2.89(2H,m),2.09-2.10(2H,m),1.82-1.90(1H,m) .EST-MS:526. 35 (M+H
)".UPLC tret:2.60min.
[0362] S {5136 - fil] & N—(FUFE 3L ) —4—(2—((4-(4-(5-F FE~1,3, 4T 14— 0—JL ) R IBR —
138 ) R 356 ) 256 ) kg — 4 3 ) 4% HH Ik
CN
O, NH

[0363] M >—

s ong

N//I\H
[0364] DL ZRARLT- 55 i 5] 1 155 3R 1100 2 ALL 5 v 1) 48, (EL 2 A R L RD & 364 A Jir ) o 75 2] s il
&8, 99k i E AR . 'H NMR (400MHz , d6~DMS0) :9.50(1H,s),9.32(1H,t,J=5.2Hz),8.53
(1H,d,J=5.2Hz),8.25(2H,d,J=8.4Hz),8.01(2H,d,J=8.4Hz),7.67(2H,d,J=8.4Hz),
7.40(1H,d,J=5.2Hz),6.95(2H,d,J=9.2Hz),4.34(2H,d,J=5.2Hz),3.52-3.50(4H,m) ,
3.19-1.16(4H,m),2.32(3H,s) .ESI-MS:496.25(M+H)".UPLC tret:2.93min.
[0365] S 5137 « hi] £ N— (LI FH 3L ) -4 (2—-((4-(4-(3, 4- —FR FEmE g i —1 - 38 ) DR g —1-
B ) IRIL ) I ) mE g -4 ) A R

CN

Os_NH
OH

N

| )\Q
H

[0367] DA ZRABLT S i 451 1 % i 1 AN T v il 4%, AEL A2 A P L A B 374 A SRk o 15 31 A i

A, TR L E A . 'TH NMR (400MHz , ds—DMS0) :9.54(1H,s),9.40(1H,t,]=5.2Hz),8.54

[0366]
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(1H,d,J=5.2Hz),8.26(2H,d,J=8.4Hz),8.04(2H,d,J=8.4Hz),7.69(2H,d,J=8Hz),
7.42(1H,d,J=5.2Hz),7.09-7.07(2H,m) ,4.34(2H,d,J=5.2Hz) ,4.22-4.01(2H,m) ,3.73-
3.65(6H,m),2.8-2.69(2H,m),2.13-2.11(2H,m),1.63(1H,m),1.9-1.68(2H,m),1.28-1.22
(2H,m) .EST-MS:514.15(M+H)".UPLC tre¢:2.34min.

[0368]  SLJifi {5138 : il 84— (2—((4-(4- (84 Z8—3-E A MIA[3.2. 1 |3 -3-FL )Wk g -1-4%)
IRFE ) L ) g -4 ) -N- (I FF L ) A FE A

H
Oy N._CN

O
[0369] g@
syl

N
(03701 DAZEAULT- St 51 1 74 18 1 AU T7 5 il £ AE A2 A5 RIS 1Al 384 A kel o 45 1) il
&4, )ik 8 € 44 . 'H NMR (400MHz , d6—DMS0) :9.48(1H,s),9.36(1H,t,J=5.2Hz),8.53
(1H,d,J=5.2Hz),8.27(2H,d,J=8.4Hz),8.03(2H,d,J=8.4Hz),7.66(2H,d, J=8.8Hz),
7.41(1H,d,J=4.8Hz),6.98(2H,d,J=9.2Hz),4.35(2H,d,J=5.2Hz),4.20(2H,m),3.89
(1H,m),3.80(2H,m),3.71(2H,m),2.66(1H,m)2.03-1.96(4H,m),2.01(3H,m),1.68(2H,m)
.ESI-MS:524.25(M+H)".UPLC tret:2.48min.
[0371]  Sjfafs39: il 84— (2-((4-(4-(6- LM 2E-3,6- ~H A RA[3. 1. 115328 ) IR IE -
1-38) A3 ) Z I ) MEIE 43 ) -N— (G2 Y 3k ) 2R HH e
H
O N

VCN @

s,

[0372] t::j/gigg

SN N
LA LT
(03731 AR St 451 1 7483 () AL 7 2 i) % o (EL 2 A8 PR B 1 A& 394 v SR o 15 21t
&Y, ik Gl 44 . "H NMR(400MHz , de-DMS0) :9.44 (s, 1H),9.32(t, 1H,J=5.2Hz),8.52
(d,1H,J=5.2Hz),8.25(d,2H,J=8.4Hz),8.01(d,2H,J=8.4Hz),7.61(d,2H,J=9.2Hz),
7.38(d,1H,J=5.2Hz),6.90(d,2H,J=9.2Hz),4.34(d,2H,J=5.6Hz),3.73-3.76(m, 1H),
3.61-3.62(m,2H),3.40-3.49(m,4H),3.34-3.38(m, 1H),2.69-2.78(m,3H),2.31-2.34(m,
1H),2.00(s,3H),1.70-1.80(m,2H),1.22-1.38(m,3H) .EST-MS:551.25(M+H)".UPLC tret:
2.38min.
[0374]  SZJiti {5140 - 1] £ N- (FUIHE I 3 ) —4- (5-F1 E—-2- ((4- (4-ME b AR R e - 1- 3 ) 8 3 ) &
Fe ) mEnE-4-5L ) ZH I
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AN

[0375] &

N
() O

[0376]  DAZRACLT St 51 1 475538 1T SALL 7 2 1 48 (LA 4 FH R 2 RN e 34 R i K)o £ B b Ak,
EW, R A E 4K 'H NMR(400MHz , d6~DMS0) :9.30(t,2H, J=5.2Hz),8.36(s,1H),7.98
(d,2H,J=8.4Hz),7.77(d,2H,J=8.0Hz),7.57(d,2H,J=8.8Hz),6.85(d,2H, J=8.8Hz),
4.34(d,2H,J=5.6Hz),3.57-3.60(m,6H) ,2.54-2.59(m,2H),2.19(s,3H),1.82-1.85(m,
2H),1.47-1.49(m,2H) . ,ESI-MS:512.25(M+H)".UPLC tret:2.50min.
(03771 SZJitaf541 « s B N- (3 FP 36 ) —4— (5 JE -2 ( (4-(4- (2- AR g —1- 3 ) DR i -
138 ) R 356 ) 256 ) kg — 4 3 ) 4% FH Ik

Na

™

HN.___O

O
[0378] E}
LA LT
(03791 DAZEAULT- St 471 1 $51A8 Y AR 7 V2 il & (EL 2 A0 FH IR 2 A0 i LA M k) o 45 21 b AL
EW, B AR 'H NMR (400MHz , d6—DMS0) :9.32(bs, 2H),8.38(bs, 1H),7.99(d,2H, J=
7.6Hz),7.77(d,2H,J=8.0Hz),7.59(d,2H,J=7.6Hz),6.88(d,2H, J=8.8Hz),4.34(d, 2H,
J=4.8Hz),3.85(m,1H),3.61-3.63(m,2H),2.61-2.65(m,2H),2.22-2.24(m,3H),2.19(s,
3H),1.88-1.92(m,3H),1.72-1.81(m,2H),1.61-1.67(m,2H) .EST-MS:510-20(M+H)".UPLC
tret:2.71lmin.
[0380]  SEZjifaffi42: 145 4—(2-((4—(4- (1A Z—8— A 4B [4 . 5 ] 58 -8—FL R mE -1 -3 ) FE 3L
2 ) -5 JEmEIE —4- 2 ) -N- (UL FF 2 ) R Bz

N\\\

HN__O

[0381] C(OOD
A N
AT

N
[0382] D) SARLT- S i 5] 1 83k 1) SRALL 7 v il 4, (L2 A R B 2 R0 & 244 A Uk o 75 21 A it
&, ik 44 . "H NMR(400MHz , de-DMS0) :9.43(1H,s),9.30(1H,t,J=5.6Hz),8.37
(1H,s),8.00(2H,d,J=8.4Hz),7.77(2H,d,J=8.4Hz),7.60(2H,d,J=9.2Hz),6.89(2H,d,
J=9.2Hz),4.35(2H,d,J=5.6Hz),3.77-3.70(4H,m),3.42-3.40(2H,m),3.06-3.03(2H,
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m),2.66-2.59(2H,m),2.18(3H,s),2.11-2.08(2H,m),1.91-1.85(2H,m),1.80-1.69(6H,
m) .EST-MS:566.22(M+H)".UPLC tret:2.80min.

[0383] Sz 5143 « ] g N—(FUIE H 38 ) 4~ (5-F -2 ((4-(4-(5-H 31,3, 4T 14—
O WRIE 13 ) R H ) Z Ik ) m g —4— 2% ) R H i

N\\\

[0384] S
N

(03851 DALl T- St 51 1 74 18 B AU T7 5 il £ AE A2 5 P2 Al 254 A ikl o 15 21
&Y, i B A 44 . 'H NMR (400MHz , de—DMS0) :9.30-9.32(m, 2H),8.37(s, 1H),7.99(d,
2H,J=8.4Hz),7.77(d,2H,J=8.4Hz),7.60(d,2H,J=8.8Hz),6.89(d,2H,]=9.2Hz) ,4.34
(d,2H,J=5.2Hz),3.55-3.58(m,2H),3.06(m,1H),2.75-2.82(m,2H) ,2.46(s,3H),2.19(s,
3H),2.03-2.07(m,2H),1.80-1.83(m,2H) .ESI-MS:509. 10(M+H)".UPLC tre:2.86min.
[0386] Sl 5144 - 1] 4 N- (3L F 25 ) —4— (52— ( (4- (4T R AR IR e -1 -5 ) 2R 38 ) & 3 )
M g 435 ) 2R FR Tt fe

Na

™

HN__O

[0387] ho

N
LA AT

[0388] DALl St 451 1 53 1) AL 5 v ) & {EL 2 36 FH I S AN e 3 i k) o #5314
&M, kA AR . 'TH NMR (400MHz , de—DMS0) :9.30(t,2H, J=5.2Hz),8.36(s,1H),7.98
(d,2H,J=8.4Hz),7.77(d,2H,]=8.0Hz),7.57(d,2H,J=8.8Hz) ,6.85(d,2H,J=8.8Hz),
4.34(d,2H,J=5.6Hz),3.57-3.60(m,6H),2.54-2.59(m, 2H),2.19(s,3H),1.82-1.85(m,
9H),1.47-1.49(m,2H) .EST-MS:512.25(M+H)" .UPLC tret:2.50min.
[0389]  SLjiif4145 - il 24— (55 —2- ((4— (4- P WARARR gt —1 -3 ) AL ) S 8 ) Mg —4— 2% ) -N-
(I FF L ) 25 PP I

Na

™

HN (@]
[0390] (\O

$
J

(03911 DASSALLT i ot 51 1 413k (14 S ABL 5 2 A % (EL 2 A PSR4 AT S 0 S ke o 45 Bl AR i Ak

44



ON 105612154 A i MR P 36,42 T

EW, R B A FE K 'H NMR(400MHz , d6~DMS0) :9.70(s, 1H),9.33(t,1H,J=5.6Hz),8.57
(s,1H),8.00(d,2H,J=8.4Hz),7.90(d,2H,J=8.4Hz),7.53(d,2H,J=8.8Hz),6.88(d, 2H,
J=9.2Hz),4.35(d,2H,J=5.6Hz),3.53-3.63(m,6H),2.56-2.62(m,2H),2.49-2.50(m,
4H),2.10-2.23(m,1H),1.83-1.86(m,2H),1.47-1.49(m, 2H) .EST-MS:532.20(M+H)*.UPLC
tret:2.75min.

[0392] "R HIfkAWnT LARR S b IR F5 IR i AR IR 5 15 34T & BT AN AR TR A K B
T P o

[0393]  N—( U A 3L ) —4- (598 —2— ( (4—(4-(2- S ARML s e —1 -6 ) iR — 1 -k ) 2R 0k ) 2 k)
M I — 432 ) 2 R A

H
0y N._CN

[0394] Q

'N/J\HO
[0395]  4—(5-50—2—((4—(4— (2 ACME g br—1 -3 ) IR g —1 -3 ) Z8 3k ) S ik ) Mg -4k ) -N-
(T F ) 2R PP G iz

CN
Oy NH

[0396] N
o
lN/)\N/©/
H
(03971 4-(2-((4-(4-(6-5 A3~ R A AIA[3. 1. 1 JPR-3—F )R IE —1 -8 ) R HE ) 2 Jk ) -5
F R IE — 4~ ) —N— (U T ) 2 T e

H
(e]
N

oy N_CN

[0398] C(
L
H

[0399]  4-(2-((4-(4- (6243~ HAMIAL3 . 1. 1 JPE-3-FE)URNE - 1-F) HHE ) & 5 ) -5~
FRUNGE — 4B ) ~N— (U ) 2 Y A

H
Oy N
(¢]
N

CN

[0400]
F lgmj"g
H

[0401]  4-(2-((4-(4-(6-%A-3-F AL WIAL[3. 1. 1 1 JE-3-JE)WRAE -1 -3 ) R L ) & k) -5
ST 43 ) -N- (28 B 2 ) 2K F e
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o] HVCN
[0402] \? O/'@
S NN N
(LT
H

[0403]  N-(GlHEE I 2 ) —4-(5-F B-2-((4-(4- (WU & -2H-[1,4] = xH 2 M IF[2, 3]
MLt P —6 (3H) 2 ) WRWE —1—J ) Rk ) g ik ) W g — 4k ) 46 P Tt Je

rCN

Oy NH

[0404] Cr@:}

e
[0405]  N-(lEEH 2L )-4-(5-9—2-((4-(4-(PUE-2H-[1,4 ] 5 M2 IR IH2,3-c It
N —6 (3H) 2 YR IE —1 3 ) R HL ) B ik ) W WE —4— 5 ) K HHY P iz

CN
Oy _NH

[0406] g@:}

(LD
[0407] 4-(5-&-2-((4-(4—(PUE-2H-[1,4] AL M2, 3-c Mg —6(3H)-3L)
WRIE—1-35 ) IR 5L ) G 3 ) W mg —4— 3L ) -N—- (UL FY 3 ) 8 FH gk i

@
[0408] @o
LA
[0409]  N-(FUAEH 2 )-4-(5-F—2-((4-(4-(5-H 21,3, 40 -2 JL ) IRIE - 128 ) K
)R EL ) mEnE-4-FL ) R R
H
N

Oy N._CN

[0410] <N’
Loy
N/)\N
H

[0411]  4-(5-F-2-((4-(4-(5-H1HE-1,3,4-W8 -2 B )R IE -1 -2 ) ORI ) G 0k ) W g —
4=k ) -N- (U P ) 4 R gt e
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H
0y N._CN

o

[0412] O/L\MN
cl SN N
2 LY

N

H
[0413]  N-(&JEH
I ) B I ) W E -4

—4-(5-F1 22— ((4-(4-(5-F -1, 3, 4-WE k-2 5L )R IR - 1 - )
ENT 7S

°E

(0}

H
N.__CN
o~
[0414] N/L\N'
N/)\N
H

[0415]  N-(&(FEH 3L )-4-(5-F—2-((4-(4-(5-F 31,3, 48 — - 2-FL IR BE -1 -3 ) ¢
B ) &I ) mEnE 43 ) 7% F i
H
(o] N

CN
0/<N
[0416] J/L\N
F. SN N
Wl
H

[0417]  4-(5-5-2-((4-(4-(5-F J&-1,3, 4N —me—o—FL IR ME—1 -3 ) R 3L ) (3L ) g —
4-FE ) -N- (3L F 3L ) R FE R

H
0_N._CN
od
[0418] N/L\N'
cl S /©/N\)
N/)\N
H

[0419]  4-(2-((4-(4-(3-BR A 6-ZAIAL3. 1. 1] BE-6-3 ) WRIE - 1% ) AL ) 2 2 ) I
Mg — 425k ) —N— (A P ) 20 R O i

H
Os_N
S
N

~CN

[0420] O/
Sy
H

[0421]  4-(2—-((4-(4-(3-FA—6-FAWIA[3. 1.1 1 PR-6-3k )R g —1 - ) A8k ) 2 Ik ) -5
HH R I — 4 ) —N— (U HH ) 4 Y I i
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H
Oy N._CN

[0422] r::j/
sy

H
[0423]  4-(2-((4-(4-(3-BRAL—6-F XA 3. 1. 1 1 JR-6-3 ) IR Mg~ 1 -3 ) R Ak ) 23k ) -5-
T E -4 ) -N- (U HY 2 ) 48 Y I i

H
Os_N
S
N

N

~-CN

[0424]
A QO
N/)\H
[0425]  4-(2-((4-(4-(3-BRA—6-R A XIA[3.1.1]1PF-6-FL ) IRIE -1 ) Ik ) & FL ) -5-
SR IE — 43 ) -N- (3 B 3 ) 2K FF e ez

H
O N
S
N

~-CN

[0426]
peRoad
H

[0427] R PRAR , 7E EIR SR 7R R A 70 A BT AR S 824 556 4] v AR 908 55 A 27 4
VERFAT DR o FEARART b3k s 87 H 1R 5 36 R 47 5k A A 3 i LA FH I IR 8 TR i AR 253X
e Ry FE ) T7 1 & A S R 4 I B H #T795 . T.W. Greene and P.G.M.Wuts
“Protective groups in Organic Synthesis”,John Wiley&Sons,Inc,1999,3 Ed.,201-
24500 S H A ) 25 SCHRR G Y 1 IR R I v HEE SR AES %

[0428] AU BH BT I AL G W0 mT DA 0B AR AN 7 6 Ak P ad ik 5 0 ) TR 77 VR & B
il A& ) AT 25 FHAH -G

[0420] ()M EWELEE AR 2 A S Y RS & N R H AR E IR FL 3PS =40
i), I AT UAZR 11 3R fe 5l 15 Ahen 2577 Ntk T 45 24

[0430]  ZjWpeH & it SR B B RSt ARk b, 2H S W08 & B B T T Rt (B,
MR A A BRI O A ) 1 B 77 R

[0431]  FEZ5WNH & W S FL B Ao 57 24 vh v M s (R, AR B A R BRI X (D A &) B 3k
2 0] DRI BAR B 25 2577 7% B SV B RE 71 A0 i 75 59 B A8 R Y6 AR A6 B

[0432] A BHI AL & HmT DL SR kot 5l b5 — ik 22 P At 282 ER 24 MOk 35 AT 25 55 iR
YBIT A B A FH o X e HAR G 7 55 T LR S AR v T B i R A P E R B L AR i I
A 24 i S AT 1R o DRI LG, 91, 6F 9697 S8 R 4 DG 1 48, — Ak 2 FHDMARD AT A 5 4% K% B
WA AL

[0433]  AEAWIE T

[0434]  fRAMFFFT
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[0435]  JAKH I PEAL

[0436]  NCEsf# &AM JAK (1. 2H13) ¥l SL 38 /EADP Glo~F- & (Promega) b iEAT i1 o [ &
) E A 4k A\ JAK(25ng i JAK1 F110ng i JAK2 FJAK3%EE ;e v, K HLife Technologies
Ltd) {5 FH 3% ik & (INCE s 78 1 x I i S5 v 2% 1Pk (40mM Tris—C1,pH7.5,20mM MgCls,0. 1mg/
ml BSAFI50uM DTT)H i & - B S B AE 96 FLAR Hh I8 ik s I IR &40 (5 SOuMITATP (¢ 2%
W JE ) F5uglf) JAKL &2 . 5uglf] JAK2 & JAK3 (polyGlnaTyRi(Signal Chem)), #it25ul ) M)
IR VT E IR B 1hro

[0437]  {E¥R & 1h)5 , i INEEAARAR (25014 S B ) FADP GlodF7E % It i & 40min.
[0438] 3235 Vs Il A I 79 (50 1B S B0) AL S IR IR B 30min o iR, T-500 22 A0 kL

FRIRR i ] 5 HE AR _E 115 e o

(04391 44/ 2400 IR BIF 8L 9100 96 M PR 544 B ol 8 G raph Pad Pri sméik
(G
E#HB%T | JAK-1 JAK-2 JAK-3
ICso (mM) | IG5 mM) | IG5 (nM)

1 12.1 5.6 {i

2 5.1 4 51

3 11.7 6.6 62.3

4 21 17 66

6 16 19 155
“0440] 7 14 12 62

9 14 8 40

12 25 18 78

15 16 11 88

17 13 8 69

18 9 11 50

19 10 7 40

24 5 5 23

25 12 8 48
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57 10 5 49
28 11 6 55
29 15 21 56
31 20 17 74
33 20 11 54
34 13 20 124
35 15 21 138
[0441] 36 9.2 6.7 46.9
38 1.5 4.3 ND
39 8.8 5 50.7
40 1.3 2.8 32
41 0.6 2.5 10.7
42 2.5 4.3 59
43 1.2 2.6 52.3
44 6.7 4.9 16.6

[0442]  #ND: KA

[0443]  MAKANELHE o] DL 28 HUA LA I A& 20 T JAK-1 . JAK-2 F1 JAK-3 2. A 49 B /R
TfRE 7. R REH, & UL SRR T X JAK—1FJAK—2 (1) %6 61 o BRI 1, 3% 6 A& T LA
FAR B 2570 167 N SHEE 5715 98 R0 7 JEK G 12 2 9 e s i

[0444] RPN HFF

[0445]  JIKZRME Z 5G4 (PGPS) K75 4 o

[0446] M4 SDIAER LLO . Smg/m1 ¥ 5 24 75 A5 IR Hh 2755 A YA 5 200 1 (1) PGPS 17T M4 1HE 4% o
2 JEIT , AR B AR DL 28 B 7 3 5 MU = AR DU =, S HLOK R CARIGE 07T AR 1 SR AL A3 A7 0 B A%
H AR ERKREBEZ NI —IRG A EY), B Lh )5 16 R K A ki3 450 . 5m1 PGPS
(0.5mg/m1 B Z25HE) ALA P 10mg /kg4h 245 9F H W& B B AR RF 223 R [P 56 15.16.17
RIAEx 16 K45 A .

FaB T | %NKIER Y, FIEH 10 mg/Kg
1 51

[0447]
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3 56
4 52
[0448] 17 27
24 41
25 63
29 43

[0449]  FHFAWFN KT R (RIEEEHFHIKTTR)

[0450] X #EPEDBAL j(8Z 12 K ) /N BRI R AR A TT A i JiF 85 (Chondrex, Redmond , WA)
(GREH IR TRV FHAEBORMEE2 1R B2 TS, 25T (200ug M TTH R JFE & H , f£100u
VAR LRI ) B R 388 o I8 S B I PR PF 20 5 HL LA SRABLPE 23 25 BC AN [R) B 2H o S8 S % /N B
2525 FF H L E 3 JE I R VP43 o 91T 28 IO A2 B 28 T3 JTCH O—4 R I R VE 2 3647 A 2 1 ELX
B YA SR AN AR D B & A & 976 10mg /kg BIDF & i /n i P o

[0451] AR BHINAL G WIE G AF 9 TAKIN SR I TV 97 RAERAE B B e 5 3G 5E
PRSI AR A IONCRE R A HE 7 P8 B3Ry S i (1) 403407 R 5 4 e R MR v W T2 R/ B 5 TL6
1 7 e N L0 SO R 2 E PN b/ S
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