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PYRAZOLOTRIAZOLOPYRIMIDINE DERIVATIVES AS AZA RECEPTOR
ANTAGONIST

CROSS-REFERENCE TO RELATED APPLICATIONS
{0801} This application clabms the benefit of International Patent Application No.
PCT/CN2018/082140 filed April 8, 2018, the disclosures of which are hereby mcorporated by

reference in tts entirety for all purposes.

FIELD OF THE INVENTION
[0802] Disclosed herei is a pyrazolotriazolopyrimidine devivative or a stereoisomer thereof, or a
pharmaceutically acceptable salt thereof useful as an A2A receptor antagonist, and a
pharmaceutical composition comprising the same. Also disclosed herein is a method of treating
cancer using the pyrazolotriazolopyrimidine derivative or a sterecisomer thereof, or a

pharmaceutically acceptable salt thereof as an A2 A receptor antagonist.

BACKGROUND OF THE INVENTION
{0603 Extraceliular adenosine is a key endogenous modulator of a number of physiological
activities. It exerts its regulatory function by interacting with four adenosine receptors, Al, AZA,
A2B and A3, All four receptors belong to G-protein-coupled receptor superfamily but have
different ligand affinities, tissue distributions and effector responses, By coupling with different
G proteins, they can either stimulate (A2A and AZB) or inhibit {Al and A3} downstream
adenylyl cyclase activity, and are also involved in regulating other pathways, such as
phospholipase C (PLC), Ca*" and mitogen-activated protein kinases (MAPKs).
{0604] The immune system is not only responsible for defending its host agamst microbial
mvasion, but aiso can remove the changed host component from the organism, where an anti-
tmor immune mechanism exists. When the immune surveillance function is weakened due to
the iromune system per se or tumor cells, favorable conditions are provided for the development
and progression of tumors. Adenosing-AZ2A receptor signaling emerges as a novel metabolic
immune checkpoint pathway that participates in the creation of an immune-tolerant tumor
wicroenvironment. It was demonstrated that the hypoxia in fmor tissue would induce the
accurnulation of higher concentrations of adenosine (~10 uM versus ~20 nM at physiologically

ievel). Hypoxia-mediated adenosine production was caused by upregnlation of CD3% and CD73
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ectonucleotidase in both non-hematopoietic and hematopoietic cellular subsets, which
sequentially catalyzed the conversion of extracellular ATP to adenosine.

[0805] Adenosine signaling through AZA (high affinity) and A2B (low affinity) recepiors-major
adenosing receptors in immune cell subsets-plays an important role in protecting cancerous
tissues from the attack of the immune system. Activated AZA receptors on T effector cells
increase intracellular cAMP, which in firn suppresses TCR-triggered signaling and anti-tomor
effector function, including reduced T cell expansion, IFN-y releasing, and increased expression
of imnmmunosuppressive PD-1, LAG3, 1L-10 and TGF-B. Increased cAMP in T cells also promotes
cAMP-response element (CRE}-mediated transcription, such as FoxP3, which drives regulatory
T cell phenotype. Besides, adenosine also inhibits anti-tomor imumumne response by disabling the
cytotoxic effector function of natural killer (NK ) cells, regulating immunosuppressive M2
macrophage polarization and myeloid-derived suppressor cells (MDSC) expansion. Thus,
mmmune cells expressing AZA receptors were investigated as a potential target to disrupt
adenosine-mediated immunosuppression in the timor microenvironment. [t was demonstrated
that genetic deletion or pharmacological antagonism of AZAR could enhance endogenous
antitumor immunity and effectively inhibited tumor growth or metastasis in established
HINMONOZEenic mouse Runors,

[0806] W00192264 disclosed the S-amino-pyrazolo-{4,3-¢]-1,2 4-triazolo{ 1, 5-c|pyrimidine
adenosine AZa receptor antagonists for the treatment of central nervous system diseases, in
particular Parkinson's disease, which was proved to have a high Blood-brain Barrier
Permeability.

[0007] However, there 1s a need for small molecule antagonists of the AZA receptor as immune
modulators for anticancer therapy (Robert D, Leone, Ying-Chun Lo, Jonathan D. Powell, Mini
Review, AZaR antagonists: Next generation checkpoint blockade for cancer immunotherapy,

Computational and Structural Biotechnology Journal 13 (2015) 265 - 272).

SUMMARY OF THE INVENTION
{0008} Unexpectedly and surprisingly, the pyrazolotriazolopyrimidine derivatives disclosed
herein were found to have immune modulating efficacy in anticancer therapy and have a
relatively low Blood-brain Barrier Permeability which is expected to increase the therapeutic
window by reducing potential CNS side effects in cancer treatment.

[0809] Disclosed herein is a compound of formula (1)
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ey
or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof,
wherein:
X is N or C(=0) or CR%;
Y is CH or NR?;

is a single or double bond;

R* is independently selected from hydrogen, -Ci.ealkyl, -Csscycloalkyl, heterocyclyl, aryl, or
heteroaryl,

R is an aryl group or a 5 or 6-membered heteroaryl group containing 1 or 2 heteroatoms
independently selected from -N= or =N-, -NH-, -O-, -S-, -SO- or -SO»-, and said aryl or heteroaryl
group is optionally substituted with at least one substituent R'>;

R!and R?, which may be the same or different, are each independently selected from hydrogen,
-Cralkyl, -Cosalkenyl, -Ca_salkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein said Ci.-
salkyl, -Caealkenyl, -Crsalkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl are each
independently optionally substituted with at least one substituent R'>, provided that R! and R? are
not both hydrogen; or

R! and R, together with the carbon atom to which they are attached, form a 3- to 12-membered
saturated, partially or fully unsaturated ring comprising 0, 1 or 2 heteroatoms independently
selected from -N= or =N-, -NH-, -O-, -S-, -SO- or —SO»-, and said ring is optionally substituted
with at least one substituent R'>;

R is hydrogen;

R* is hydrogen, Ci-alkyl, Cs-scycloalkyl, aryl, heteroaryl, or heterocyclyl, wherein each of
said Cisalkyl, Cs.scycloalkyl, aryl, heteroaryl, or heterocyclyl is independently and optionally
substituted with one or two substituents R>; or two adjacent substituents R on the Cj.scycloalkyl,
aryl, heteroaryl, or heterocyclyl ring together with the atoms they are attached form a fused ring;

R® is independently hydrogen, halogen, -Cisalkyl, -Csalkenyl, -Ca.calkynyl, haloCj-
salkyl, haloCs.salkenyl, haloCs.¢alkynyl, Csscycloalkyl, heterocyclyl, aryl, heteroaryl, -
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CN, -NO», ox0, -ORP, -SOR?, -CORP, -CORY, -CONRPR®, -C(=NR"INRRY, -NR"R®, -
NRPCORS, -NRPCONRRY, -NRCORRC, -NRPSONRRY, -NRPSO,NRRY, or -NRPS(O,RE,
wherein each of said -Crealkyl, -Crealkenyl, -Crgalkynyl, haloCisalkyl, haloChrealkenyl,
haloCrsaltkynyl, Cascycloalkyl, heterocyelyl, aryl, or heteroaryl is independently and
optionally substituted with one or two substituents R
R® is independently hydrogen, halogen, -Ciealkyl, -Crealkenyl, -Crealkynyi,
haloCrsalkyl, haloCosalkenyl, haloCrealkynyl, Csecycloalkyl, beterocyclyl,
aryl, heteroaryl, -CN, -NOs, oxo, or ~OR®, wherein, as R®, each of said -Cr.ealkyl,
~ogalkenyl, -Cogalkynyl, haloCisalkyl, haloCr.ealkenyi, haloCh.salioynyl,
cycloalkyl, heterocyelyl, aryl, or heteroaryl is each independently and optionally
substituted with one or two substituents R,
R’ is, at each of its occurrences, independently hydrogen, halogen, -Ci.
salliyl, -Corgalkenvl, -Coaealkynyl, cvcloalkyl, heterccyelyl, arvi,
heteroaryl, ~-CN, -NO», oxo, -Cisalkoxy, -Cisalkoxy-Cisalkoxy or
hydroxvi;
R", RS, RY, R®, which may be the same or different, are each independently hydrogen, -1

salkvl, Cigalkoxy-Crealkyl-, -Casalkenyl, -Cogalkynyl, cycloalkvl, heterocyelyl, aryl, or

heteroaryl, wherein said Ciealkyl, -Cogalkenyl, ~Cosalkynyl, cycloalkyl, heterocyelyl, aryl, or
heteroaryl are each independently optionally substituted with at least one substituent R'°; and

RY is independently hydrogen, halogen, cyano, -Ci.salkyl, -Cagalkenyl, -Co.alkiynyl, haloC.
salkyl, haloCogalkenyl, haloCo.salkynyl, -Cisalkoxy, Ciscyeloalkyloxy, cycloalkyl, heterocyelyl,
aryl, or heteroaryl
{8010} In one embodiment, X is Nand Y is CR? so that X and Y form a -N=CR"- moiety. R*is
defined as with formula (I); preferably R* is hydrogen or Cialkyl; more preferably R is
hydrogen. In a preferred embodiment, X is N and Y is CH so that X and Y form a -N=CH-
moiety,
{0011} In another embodiment, X is C(=0} and Y is NR* R®is defined as with formula (I);
preferably R® is hydrogen and methyl
{8012} In vet another embodiment, X 18 CR® and Y is CR® sp that X and Y form a ~CR*=CR"-
moiety, R* is defined as with formula (); preferably each R? is independently selected from

hydrogen or Craalkyl; more preferably R® is hydrogen.
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{3813} In one embodiment, R 1s a C-linked 5 or 6-membered heteroaryl group containing { or 2
heteroatoms independently selected from -N= or =N-, -NH-, -O-, or -5-. In a preferred
embodiment, R 1s foranyl, pyraziny! or thiazolyl; more preferably, furan-2-vl, 3-methylpyrazin-
2-v1 or thiazol-2-yl.

[8014] In one embodiment, R' is hydrogen and R? is phenyl; or R} is hydrogen and R is ).
sallkyt (preferably Ciualkyl, e.g., propy! or but-2-y1); or Rl is Cgalkyl (preferably Ciaalkyl, e.g.,
methyl, ethyl} and R” is phenyl; or R is Crosalkyl (preferably Ciaalkyl, e.g., methyl) and R? is
pyridinyl; or R! is Ciealkyl (preferably Ciaalkyl, e.g.. methyl) and R” is Cigalkyl substituted
with heterocyclyl, aryl, or heteroaryl {preferably a Ci.4alkyl substituted with a phenyl group, e.g.,
benzyl).

[8615] In one embodiment, R! and R?, together with the carbon atom to which they are attached,
form a 3- to 12-membered saturated ring comprising 0 heteroatoms. In a preferred embodiment,
R! and R?, together with the carbon atom to which they are attached, form a cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, or 1,.2,3 4-tetrahydronaphthalen-1-y1 group.

[0016] In one embodiment, R* is Crealkyl (preferably Cisalkyl) optionally substituted with one
or two substituents R°, wherein each R is independently selected from arvl, heteroaryl,
heterocyelyl, cyeloalkyl, -OR” or -NRPR” as defined with formula (I).

[3917] In a preferred embodiment, R* is Cycalkyl (preferably Cisalkyl) optionally substituted
with an aryl group as R°, said aryl group is optionally substituted with halogen, -Ciealkyl,
haloCr.salkyl, or -OR®, wherein R® is Cisalkyl optionally substituted with halogen. In a further
preferred embodiment, the aryl group is phenyl or substituted phenyi (e.g., benzo{d}{1,3]dioxol-
3-y1). In an even further preferred embodirnent, the pheny] group is optionally substituted with
Cisalkyl, Ciealkyoxy, haloCi.salkyl, haloCisalkoxy, F, Cl, or Br. More preferably, the phenyl
group is optionally substituted with methoxy, fluore, triftuoromethoxy, trifluoromethyl, or
mwethyl,

[0618] Specifically, R* is phenylmethyl, 2-methoxyphenylmethyl, 3-methoxyphenylmethyl, 4-
methoxyphenyimethyl, 2-fluorophenyimethyl, 2-(triftuoromethoxyiphenyhmethyl, 4-
{triftuoromethoxyphenvimethyl, 1-phenylethyl, (8)-1-phenyiethvl, (R)-1-phenylethyl, 2-
phenviethyl, 3-(trifluoromethylphenylmethyl, 4-(rifluoromethvlphenyimethyl, 3-
methyiphenyimethyl, 4-methyiphenyimethyl, 4-fluorophenyimethyl, or benzo[d]{1,3]dioxol-5-

vimethyl.

Jt
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[0919] In a preferred embodiment, R* is Ciealky! (preferably Craalkyl) optionally substituted
with a heterocyelyl group as R°, said heterocyelyl gronp is optionally substituted with aryl and -
OR®, wherein said aryl is optionally substituted with R7, and R® and R7 are as defined with
formula (I}. In a further preferred embodiment, the heterocyelyl group is 3- to 12-membered
heterocyelyl, either monocycelic or bicyelie, preferably 4-, 5-, 6, 7-, or 8-memberred monocyclic
heterocyelyl ring comprising | or 2 or 3 heteroatoms independently selected from -~ NH-, -O-, -
S-, -80- or —-SOz2-. In an even further preferred embodiment, the heterocycelyl ring is oxetanyl,
piperazinyl, tetrahydrofuranyl, pyranyl, or morpholino, each of which is optionally substituted
with hydroxyl

{8028} Specifically, R* is (3-hydroxyoxetan-3-yhmethyl, oxetan-3-yimethyl, 2-(4-(4-(2-
methoxyethoxyiphenyljpiperazin-1-yhethyl, 2-(piperazin-1-yljethyl, (4-methylpiperazin-1i-
vhethyl, (tetrahydrofuran-2-ylymethyl, ((S)-tetrahydrofuran-3-ylimethyl, ((R)-tetrahydrofuoran-2-
vhmethvl, ((8)-tetrahydrofuran-2-yimethyl, ((R)-tetrahydrofuran-3-ylimethyl, 2-
(tetrahydroforan-3-vhethyl, (etrabydro-2H-pyran-3-yUmethyl, 2-(tetrahydro-2H-pyran-4-
vhethyl, (4-hydroxytetrahydro-2H-pyran-d-yhmethyl, (tetvahvdro-2H-pyran-4-yhmethyl, or 2-
morpholinoethyl.

{8921} In a preferred embodiment, R* is Cygalky] (preferably Craalkyl) optionally substitated
with a Cs.seveloalkyl group as R, said Csseyeloalkyl group is optionally substituted with
hydroxyl. In a further preferred embodiment, said Cascycloalkyl is cyclopropyl, cyclobutyl,
cyclopentyi, cyclohexvl, cycloheptyl, or cyclooctyl; preferably cyclopropyl, cyclobutyl, or
cyclohexyl. Specifically, R* is (1-hydroxyeyclopropylmethyl, {1-hydroxycyclobutylymethyi or
{(1-hydroxyeyelobexylimethyl.

{0022} In a preferred embodiment, R is Crealkyl (preferably Craalkyl) optionally substituted
with a heteroaryl group as R®, said heteroaryl group is optionally substituted with halogen, Ci.
satkyl, Cisevcloalkyl, or -OR®, wherein said Ciealky] and Cs.seyeloalkyl is optionally
substituted with hydroxy. In a further preferred embodimnent, the heteroaryl group is pyridinyl
mceluding pyridin-2-yi, pyridin-3-yl or pyridin-4-yi, optionally substituted with
hydroxyeyclobutyl, methyl, methoxy, or halogen. Specificaily, R is pyridin-2-vimethyl, pyridin-
4-yimethyl, pyridin-3-yimethyl, (6-(1-hyvdroxycyclobutyhpyridin-2-ylhimethyl, (6-methylpyridin-
2-vhmethyl, (S-methvipyridin-2-yhmethyl, (4-methvipyridin-2-yhmethyl, 3-methylpyridin-2-

vhmethyl, {(6-methoxypyridin-2-yhmethyl, (S-methoxypyridin-2-yUmethyl, (4-methoxypyridin-
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Z-yhmethyl, 3-methoxypyridin-2-yUmethyl, (6-fluoropyridin-2-yhmethyl, (5-fluoropyridin-2-
yhmethyl, (4-fluoropyridin-2-yDmethyl, or (3-Huoropyridin-2-yhmethyl,

{8923 In a preferred embodiment, R* is Cycalky! (preferably Crsalkyl) optionally substituted
with -ORP or -NRPR® as R®, wherein R? and R® are independently hydrogen, Crealkyl, or -Ci.
salkoxyCrsalkyl. Specifically, R is 2-methoxyethyl, 2-(dimethylamino)ethyl, 2-{2-
methoxyethoxyiethyl, 2-{methylamino)ethyl, 2-hydroxypropyl, (R)-2-hydroxypropyl, or 2-
hydroxyethyl,

{824} In another embodiment, R” is Cy.scycloalkyl optionally substituted with Ciealkyl, Ci.
salkoxy, or hydroxyl, said Csscycloalkyl is selected from cyclopropyl, cyclobutyl, cyclopentyl,
cyelohexyl, eveloheptyl, and cyclooctyl; preferably cyclopropyl, cyelobutyl, cyclopentyl, and
cyclohexyl. In a further preferred embodiment, R is 4-substituted cyclohexyl wherein the
substituent at position 4 and the amino group attached to position 1 are in {cis) or {{frans)
configurations, preferably in a {cis) configuration. In a further preferred embodiment, R*is 3-
substituted cyclobutyl wherein the substituent at position 3 and the amino group attached to
posttion | are in (cis) or {trans) configurations, preferably in a (cis) configoration.

18025} Specifically R* is 2-hydroxycyeloheptyl, 3-hydroxyeycloheptyl, 4-hydroxyeycioheptyl,
cyclohexyl, 4-hydroxy-d-methyleyelohexyl, {trans)-4-hydroxyeyelohexvl, {cis)-4-hydroxy-4-
methyleyelohexvl, {cis)-4-hydroxyeyclohenyl, (18,45)-4-hydroxy-d-methvicyelohexyi, (15,48}3-
4-hydroxyeyclohexyl, (15,2R)-2-hydroxyeyclohexyl, (18,45)-4-hydroxy-4-methyicyclohexyl,
{15,28)-2-hydroxycyelohexyi, (1R, 25)-2-hydroxycyclohexyl, (trans)-4-hydroxy-4-
methylcyclohexyl, 3-hydroxyeyelohexvl, (1R 3R)-3-hydroxycyelohexyl, (15,3R}-3-
hydroxyeyelohexylL{ 1R, 3S)-3-hydroxyeyclohexyl, (15,35)-3-hydroxyeyclobexyl, 4-
oxocyelohexyl, acetyloxyeyclohexyl, evelopentyl, 3-hydroxveyelopentyl, (15,2R)-2-
hydroxyeyclopentyl, {1R,28)-2-hydroxyeyclopentyl, (1R, 3R}-3-hydroxycyclopentyl, (15,35)-3-
hydroxyeyclopentyl, {trans)-3-hydroxyeyclobutyl, {cis)-3-hvdroxyeyclobutyl, {cis)-3-hydroxy-3-
methyleyclobutyl, 1-(thydroxymethyheyclopropyl, cyclopropyl, 1.2,3 4-tetrahydronaphthalen-1-
vi, or 2,3-dihydro-1H-inden-f-vL

{0026] In another embodiment, R” is aryl which is a phenyl group.

{8027} In another embodiment, R* is heteroaryl which is pyridinyl. In a preferred embodiment,
R* is pyridin-3-y1, pyridin-4-vi, or pyridin-2-vl.

{0028} In another embodiment, R* is heterocyelyt selected from pyranyl, piperidinyl,

pyrrolidinyl, tetrahvdroturanyl, chroman-4-vi, or dihydrobenzofuran-3-yl, each of which is
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optionally substituted as defined with formula (I). In one embodiment, the heterocyelyl is
optionally sabstituted with aryl, oxo, or hydroxy, wherein aryl is further optionally substituted
with —Ciealkoxy-Crealkoxy. Specifically, R? is tetrahydro-2H-pyran-4-yi, {S)-tetrabydro-2H-
pyran-3-vi, (R)-tetrahydro-2H-pyran-3-vi, tetrahydro-2H-pyran-4-vl, {R}-chroman-4-vi, {(S})-
chroman-~4-vyi, 2,3-dihydrobenzofuran-3-vl, I-{4-(2-methoxyethoxyiphenyhpiperidin-4-yi, (R)-
piperidin-3-yi{E652), (8)-piperidin-3-vl, 4-hydroxypiperidin-1-vl, {S}-5-oxopyrrohdin-3-vi, {(8)-
2-oxopyrrolidin-3-yi, (35 ,4R)-4-hydroxvytetrahydrofuran-3-vl, (35,48)-4-
hydroxytetrahydrofuran-3-yl, (358,45)-4-hydroxytetrahydrofuran-3-yl, or (3R 4R})-4-
hydroxytetrahydroturan-3-yl

[0629] Disclosed herein 1s a pharmaceutical composition comprising the compound of formula
(1) disclosed herein or a stercoisomer thereof, or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable excipient,

{88308} Disclosed herein is a method of treating cancer, comprising administering a subject in
need thereof the compound of formula (1) disclosed herein or a stereoisomer thereof, or a
pharmaceutically acceptable salt thereof. Also disclosed herein is a method of mmune
modulating a subject having cancer or tumor, comprising administering a subject in need thereof
the compound of formula (I} disclosed herein or a steresisomer thereof, or a pharmaceutically
acceptable salt thereof,

{8031} Also disclosed herein are compounds of formulas 5 and 13

NH, RN
HO- 0 A ( N g
1 N R“’"‘““ AE«‘ \ﬁ
\/\N/b\/*}\:)\R N 3
/r, 5 Ok
R™ and 13

2. wherein R and R'® are as defined with formula (1.
{0032} Also disclosed herein is a process of preparing the compound of formula 5, comprising

hydrolyzing a compound of formula 4 into the free acid of formuia 8 with a base,

_ NH,

AKO- 20 A NH;
NN HO 20 =\
S N \\ \N}NR Base \f ;\ ;\j"i\f

‘.__‘- 3 N S \R
1{\/ N D N
R’L; 4 L!”f/

R']S )
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3. wherein Alk is an alkyl groop, R and R° are as defined with formula (1).
[B033] In one aspect, the base is, but not limited to sodium hydroxide or potassiuin tert-butoxide.
[0834] In one embodiment, the process further comprises reacting formula 3 with 2-halo-2-

phenylacetate ester to form formula 4

OAlk

{0835] In one aspect, the 2-halo-2-phenylacetate ester 1s, but limited to, methyl 2-bromo-2-

phenylacetate.
{6636} In one embodiment, the process further comprises rearranging a compound of formula 2

in the presence of acidic condition to give formula 3

b 1
N
N* N
o - I TR
a NOUR e RN
YWY '
\N:__,. 2H o M

{8837} In one embodiment, the process further comprises reacting an aldehyde with

carbohydrazide 1 to form formula 2,
NH,

NH,
/)»\ N’«‘/’L\N

N EN . HN—NH, H
e o f’\, N R
o gy R QO HN)\I/ N
P 1 N H G
o) 2

{8038} In one aspect, the carbohydrazide is, but is not limited to furan-2-carbohydrazide.
{0839 Also disclosed herein 1s a process of preparing the compound of formula 13, comaprising

hydrolyzing an ester 12 into the free acid of formula 13 by with a base,

9
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{8040} In onc aspect, the base is, but is not limited to sodium hydroxide or potassium tert-

butoxide.
{0841} In one embodiment, the process further comprises rearranging a compound 11 in the

resence of acidic condition to give formula 12
b

SN ¥ HuN
: # N R = b N
pgsﬁ-_’f N E\d H HN \!?’ <\/:‘/ N/’,}\N DR
2 Alk e &N\‘/R s R"’al" Alk v/
\ H N
O -y O !
OAlK
4% DAk ‘2

{3842} In one embodiment, the process further comprises reacting a compound of formula 18

with carbobydrazide to obtain a compound of formula 14,
N™ TN g H
7 b R AEKM N_R
v N N
H 0

{8043} In one aspect, the carbohydrazide s, but not limited to furan-2-carbohydrazide.
18044} In one embodiment, the process further comprises reacting Formula 9 with 2-amino-4,6-

dichloropyrimidine-5-carbaldehvyde to obtain a compound of formula 10,

NH;
PN
NN
HoNL E HN
Mk /L\\v)\ A~
)ﬂ/o;uk U S X 4 NTTN
()T & R
R15 g O ‘N.::;i
OAlk

{8045} In onc embodiment, the process further comprises reacting a compound of formula & with

hydrazine hydrate to form formula 9,
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[0046]
; H N
Halo, Al 2NH
L OAK P Ak
S~ ; i
| % ~OAiK
S O L) 4
R1" st
8 9

{80471 In one embodiment, the process further comprises introducing one halo atom at the alpha

osttion of a compound of formuia 7 with haicwen,aﬁ O 1‘@&‘{]@1]?.’
for) o 9
Halo Al
OAlk

[0048] In one aspect, the halogenation reagent 1s, but is not funited to, N-bromosuccinimide.
{0049} In one embodiment, the process further comprises esterifying an acid, which is esterified

under standard conditions known in the art to afford a compound of formula 7

| xx O (\ ¢
e & 2
a5 OH qis > OAlk
Alkk Alk
7

{8658} In one aspect, the acid is 2-phenylpropanoic acid.

DETAILED DESCRIPTION OF THE INVENTION
{0051} The following terms have the indicated meanings throughout the specification:
18052} As used herein, including the appended claims, the singular forms of words such as “a”,
“an”, and “the”, include their corresponding plural references unless the context clearly dictates
otherwise.
{0053] The term “or” is used to mean, and is used mnterchangeably with, the term “and/or” unless
the context clearly dictates otherwise.
{0854] The termy "alkyl" herein refers to a hvdrocarbon group selected from linear and branched
saturated hydrocarbon groups cornprising from 1 to 18, such as from | to 12, further such as
from | to 10, more further such as from | to 8, or from 1 to 6, or from | to 4, carbon atoms.
Examples of alky] groups comprising from 1 to 6 carbon atoms (i.e., Cis alkyl) include, but not
fimited to, methyl, ethyl, 1-propyvl or n-propyl ("n-Pr"}, 2-propyl or isopropyl ("i-Pr"}, 1-butyl or

n-butyt ("n-By"}, 2-methyi-T-propyi or isobutyl ("i-Bu"™), [-methyipropyl or s-buty] {("s-Ba"),

11
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1, 1-dimethyvlethyl or t-butyl ("t-Bu"), T-pentyl, 2-pentyl, 3-pentyl, Z-methyl-2-butyl, 3-methyi-2-
butyl, 3~-methvil-1-butvl, Z-methyl-1-butyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-2-pentyl, 3~
methyl-2-pentyl, 4-muethyl-2-pentyl, 3-methvl-3-pentyl, Z-methyl-3-pentyl, 2,3-dimethyl-2-butyl
and 3,3-dimethyl-2-butyl groups.

{8855] The termy "halogen” herein refers to fluoro (F), chloro (C1), bromo (Br) and iodo (1)
{0856] The terry "haloalkyl” herein refers to an alkyl group in which one or more hydrogen is/are
replaced by one or more halogen atorns such as fluoro, chloro, brome, and 1odo. Examples of the
haloalkyl include haloCi.salkyl, haloCrsalkyt or halo Ciaalkyl, but not limited to -CF3, -CHCL, -
CHy CFa, -(CCl, CF;, and the like,

{0887] The term "alkenvyl” herein vefers to a hydrocarbon group selected from linear and
branched hydrocarbon groups comprising at least one C=C double bond and from 2 to 1§, such
as from 2 to 8, further such as from 2 to 6, carbon atoms. Examples of the alkenyl group, e.g., Ca.
s alkenyl, inchude, but are not imited to ethenvl or vinyl, prop-1-enyl, prop-Z-envl, 2-
methylprop-1-envl, but-f-envl, but-2-envl, but-3-envl, buta-1,3-dienyl, 2-methylbuta-1,3-dienyl,
hex-t-envl, hex-2-envl, hex-3-eoyl, hex-4-enyi, and hexa-~1,3-dienvl groups.

{0058} The term "alkynyl" herein refers to a hydrocarbon group selected from linear and
branched hydrocarbon groups, comprising at least one C=C triple bond and from 2 to 18§, such as
2 to 8, further such as from 2 to 6, carbon atoms. Examples of the alkynyl group, e.g., Cos
alkynyl, include, but not limited to ethynyl, 1-propynyl, 2-propynyl (propargyh), 1-butynyl, 2-
butynyl, and 3-butynyl groups.

{8659 The term "alkyloxy"” or “alkoxy” herein refers to an alky! group as defined above
attached to the parent molecular moiety through an oxygen atom. Examples of an alkvloxy, e.g.,
Crsalkyloxy or Ci4 alkyloxy includes, but not limited to, methoxy, ethoxy, isopropoxy, propoxy,
n-butoxy, tert-butoxy, pentoxy and hexoxy and the like.

[0860] The term "cycloallyl” herein refers to a hydrocarbon gronp selected from saturated and
partially unsaturated cyclic hydrocarbon groups, comprising monocyelic and polyeyelic (e.g.,
bicyelic and tricyclic) groups. For example, the cycloalkyl group may comprise from 3 to 12,
such as from 3 to 10, further such as 3 to 8, turther such as 310 6, 310 §, or 3 t0 4 carbon atoms.
Even further for example, the cycloalkyl group may be selected from monocyelic group
comprising from 3 to 12, such as from 3 to 1, fwther such as 3 to 8, 3 to 6 carbon atoms.
Examples of the monocyclic eycloalkyl group include cyclopropyl, cyclobutyl, cyclopentyl, 1-

cyclopent-1-enyl, 1-cyclopent-2Z-envl, t-cyclopent-3-enyi, cyclohexyl, T-cyclohex-1-enyl, i~
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cyclohex-2-envl, 1-cyclohex-3-envl, cyclohexadienyl, cycloheptyl, cyclooctyl, cyclononyl,
cyclodecyl, cycloundecyl, and cyvclododecyl groups. In particular, examples of the saturated
monocyelic eycloalkyl group, e.g., Cis eyvcloalkyl, inchude, but not limited to cyclopropyl,
cyclobutyl, cvclopentyl, cyclohexvl, cyeloheptyl, and cyclooctyl groups. In a preferred
embedment, the cycloalkyl is a monocyelic ring comprising 3 to 6 carbon atoms (abbreviated as
s cycloalkyh), inchiding but not limited to, cyclopropyl, cyelobutyl, cyvelopentyl, and
cyclohexyl. Examples of the bicyelic cyeloalkyl groups include those having from 7 to 12 ring
atoms arranged as a bicyclic ring selected from {4.4], [4,5], [5,5], [5.6] and [6,6] ring systems, or
as a bridged bicyclic ring selected from bicyelon]2.2.1 heptane, bicyclo[2.2.2]octane, and
bicyelo]3.2. 2 Jnonane. Further examples of the bicvelic cveloalkyl groups include those arranged
e .
SOMSL
as a bicyclic ring selected from [5,6] and {6,6] ring systems, such as L\\\)\/ and \“\/L
wherein the wavy lines indicate the points of attachment. The ring may be saturated or have at
least one double bond (1.¢. partially unsaturated), but is not fully conjugated, and is not aromatic,
as aromatic is defined herein.
{0061} The term "aryl" used alone or in combination with other terms refers to a group selected
from:
[8062] S- and 6-membered carbocyclic aromatic rings, e.g., phenvl;

-7
/
f

{8063} bicyclic ring systems such as 7 to 12 membered bicyclic ring systems, wherein at least
one ring is carbocyclic and aromatic, e.g., naphthyl and indanyl; and,

{08864} tricyclic ring systems such as 10 to 15 membered tricyclic ring systems wherein at least
one ting is carbocyelic and aromatic, e.g., fuorenyl,

{0065} The terms “sromatic hydrocarbon ring” and “aryl” are used interchangeable throughout
the disclosure herein. In some embodiments, a monocyelic or bicyclic aromatic hydrocarbon ring
has 3 to 10 ring-forming carbon atoms (1.e., Cs.0 arvl). Examples of a monocyelic or bicyelic
aromatic hydrocarbon ring imclodes, but not limited to, phenyl, naphth~1-yl, naphth-2-y1,
anthracenyl, phenanthrenyl, and the like. In some embodiments, the aromatic hydrocarbon ring is
a naphthalene ring (naphth-1-yi or naphth-2-yl) or phenyl ring. In some embodiments, the
aromatic hydrocarbon ring s a phenvl ring.

{0066} The term "heteroarvl” herein refers to a group selected from:
a} 5, 6- or T-membered aromatic, monocyclic rings comprising at least one

-

heteroatom, for example, from | 1o 4, or, in some embodiments, from 1 to 3, in
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some embodiments, from 1 to 2, heteroatoms, selected from nitrogen (N}, sulfur
{8} and oxvgen (O), with the remaining ring atoms being carbon;

by 8-to 1Z-membered bicyclic rings comprising at least one heteroatom, for
example, tfrom | to 4, or, in some embodiments, from 1 to 3, or, in other
ermmbodiments, 1 or 2, heteroatoms, selected from N, O, and S, with the remaining
ring atoms being carbon and wherein at least one ring is aromatic and at least one
heteroatom is present in the aromatic ring; and

¢y 1i-to 14-membered tricyclic rings comprising at least one heteroatom, for
example, from 1 to 4, or in some embodiments, from 1 to 3, or, in other
embodiments, | or 2, hetercatoms, selected from N, O, and 5, with the remaining
ring atoms being carbon and wherein at feast one ring is aromatic and at least one

heteroatom is present in an aromatic 1ing.

[0067] When the total number of S and O atoms in the heteroaryl group exceeds 1, those
heteroatoms are not adjacent to one another. In some embodiments, the total number of S and O
atoms in the heteroaryl group is not more than 2. In some embodiments, the total number of S
and O atoms in the aromatic heterocycle 18 not more than 1. When the heteroaryl group contains
more than one heteroatom ring member, the heteroatoms may be the same ot different. The
nitrogen atoms in the ring(s) of the heteroaryl group can be oxidized to form N-oxides. The term
“C-linked heteroaryl” as used herein means that the heteroary! group is connected to the core
molecule by a bond from a C-atom of the heteroaryl ring

[0068] The terms “aromatic heterocyclic ring” and “heteroaryl” are used interchangeable
throughout the disclosure herein, In some embodiments, a monocyclic or bicyclic aromatic
heterocyclic ring has 5-, 6-, 7-, 8-, 9- or 10-ring forming members with 1, 2, 3, or 4 hetercatom
ring members independently selected from nitrogen (N}, sulfur (8) and oxygen (O} and the
remaining ring mentbers being carbon, In some embodiments, the monocyclic or bicyclic
aromatic heterocyclic ring is a monocyclic or bicyclic ring comprising | or 2 heteroatom ring
members independently selected from nitrogen (N}, sulfur {S) and oxvgen (O). In some
erabodiments, the monocyclic or bicyclic aromatic heterocyelic ring 1s a 5- to 6-membered
heteroaryl ring, which s monocyelic and which has 1 or 2 heteroatom ring members
independently selected from nitrogen (N}, sulfur (8) and oxygen (O}, In some embodiments, the

monocycelic or bicyclic aromatic heterocyclic ring is a 8- to 10-membered heteroaryl ring, which

14
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is bicyelic and which has 1 or 2 heteroatom ring members independently selected from nitrogen,
sulfur and oxygen,

[0869] Examples of the heteroaryl group or the monocyclic or bicyelic aromatic heterocyclic
ring include, but are not limited to, (as numbered from the linkage position assigned priority 1)
pyridyt {such as 2-pyridyl, 3-pyridvl, or 4-pyridyi), cinnolinyl, pyrazinyl, 2,4-pyrimidinyl, 3,5~
pyrimidinyl, 2,4~-imidazolyl, imidazopyridinyl, isoxazolyl, oxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl (such as 1,2,3-thiadiazolyl, 1,2, 4-thiadiazolyl, or 1,3 4-thiadiazolylh), tetrazolyl,
thienyl {such as thien-2-vl, thien-3-v1}, triazinyl, benzothienyl, furyl or furanyl, benzofuryl,
benzoimidazolyl, indolyl, isoindolyl, indelinyl, oxadiazolyi (such as 1,2,3-oxadiazolyi, 1,2,4-
oxadiazolyvi, or 1,3, 4-oxadiazoiyl), phthalazinyl, pyrazinyl, pyridazinyl, pyrrolyl, triazolvl (such
as 1,2, 3-triazolvl, 1,2.4-triazolyl, or 1,3.4-triazolyl), gquinohinyl, isoquinohinyl, pyrazolyl,
pyrrolopyridiny! {such as 1H-pyrrolo[2,3-blpyridin-5-yi}, pyrazolopyridinyl (such as 1H-
pyrazolo]3 4-blpyridin-S-y1), benzoxazolyl (such as benzo[djoxazol-6-yb), pteridinyl, purinvl, 1~
oxa-2,3-diazolvl, 1-oxa-2,4-diazolyl, 1-oxa-2,5-diazolyl, 1-oxa-3,4-diazolyl, 1-thia-2,3-diazolvl,
{-thia-2,4-diazolyl, |-thia-2 5-diazolyl, 1-thia-3,4-diazolyl, furazanyl (such as forazan-2-vi,
furazan-3-y1}, benzofurazanyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazolinyl,
quinoxalinyl, naphthyridinyl, furopyridinyl, benzothiazolyt (such as benzo[dithiazol-6-y1},
indazolyl (such as TH-indazol-53-yl} and 5,6,7, 8-tetrahydroisoquinoline.

{8070] The term "heterocyelic” or "heterocyele” or "heterocycelyl” herein refers to a ring selected
from 3-, 4-, 5, 6-, 7, 8-, 9-, 10-, 11~ or 1Z-membered monocyclic, bicyelic and tricyclic,
saturated and partially unsaturated rings comprising at least one carbon atoms in addition to at
least one heteroatom, such as from -4 heteroatoms, further such as from 1-3, or further such as |
or 2 heteroatoms, selected from nitrogen (N), sulfur (8), oxygen (O}, -80- or -507-,

{0071} In some embodiments, a heterocyelyl group is 4-, 5-, 6-, 7- or E-membered monocyelic
ring with at least one heteroatom selected from N, O and S. In some preferred embodiments, a
heterocyelvl group is a 4+, 5+, 6-, 7~ or 8-membered saturated roonocyelic ring comprising one
nitrogen heteroatom. The exemplary heterocyclyl group is azetidinyl, pyrrolidinyl, piperidinyl,
azepanyl, and azocanyl. In other embodiments, a heterocycivl group is a 5-, 6-, 7- or 8-
membered satorated monocyclic ring comprising one nitrogen atom and 1 additional heteroatom
selected from -NH, ~(3-, -8~, -SCG- or -SO;-. The exemplary heterocyelyl group is a morpholing,
morpholinyl or piperzinyl ring. In some embodiments, a heterocyelyl group isa 7- to 12-

membered saturated bicyclic ring comprising one nitrogen atom and 0 or 1 or 2 additional
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heteroatoms selected from ~-NH, -O-, -8-, -SO- or -8, In some preferred embodiments, the
heterocyelyl group is a bicyelhic bridged or spuro- ring,

{8872 "Heterocycele” herein also refers to a 5- to 7-membered heterocyclic ring comprising at
ieast one heteroatom selected from N, O, and 8 fused with 5-, 6-, and/or 7-membered cycloalkyl,
carbocyelic aromatic or heteroaromatic ring, provided that the point of attachment is at the
heterocyelic ring when the heterocyelic ring 1s fused with a carbocyclic aromatic or a
heteroaromatic ring, and that the point of attachment can be at the cycloalkyl or heterocyclic ring
when the heterocyclic ring is fused with cycloalkyl. "Heterocycle" herein also refers to an
aliphatic spirocyclic ring comprising at least one hetercatom selected from N, O, and 8, provided
that the point of attachment is at the heterocychic ring. The ring may be saturated or have at least
one double bond (i.e. partially unsaturated). The heterocycle may be substituted with oxo. The
point of the attachment may be carbon or heteroatom in the heterocyclic ring. A heterocycle is
not a heteroaryt as defined herein.

{0073} Examples of the heterocyele include, but not limited to, (as numbered from the linkage
posttion assigned priotity ) -pyrrolidinyl, 2-pyrrolidinyl, 2,4-imidazolidiny, 2,3-pyrazolidinyl,
{-piperidinyl, Z-piperidinyl, 3-piperidinyl, 4-piperidinyl, 2,5-piperazinyl, pyranyl, morpholinyi,
morpholine, 2-morpholinyl, 3-morpholinyi, oxiranyl, aziridinyl, thitranyl, azetidinyi, oxetanyl,
thietanyl, 1,2-dithietanyl, 1,3-dithietanyl, dihvdropyridinyl, tetrahydropyridinyl,
thiomorpholinyl, thioxanyl, piperazinyl, homopiperazinyl, homopiperidinyl, azepanyl, oxepanyl,
thiepanyl, 1,4-oxathianyl, 1 4-dioxepanyl, 1,4-oxathiepanyl, 1 .4-oxaazepanyl, 1. 4-dithiepanyl,
1,4-thiazepanyl and 1.4-diazepanyl, 1,4-dithianyl, 1.4-azathianyl, oxazepinyl, diazepinyi,
thiazepinyl, dihydrothienyl, dibhydropyranyl, dihydroforanyl, tetrabydrofuranyl,
tetrahydrothienyl, tetrahvdropyranyl, tetrahydrothiopyranyl, |-oxidotetrahydro-2H-thiopyran-4-
vi, L-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, 1,4-dioxanyl, 1,3-

dioxolanyl, pyrazolinyl, pyrazolidinyl, dithianyl, dithiolanyl, pyrazolidinyl, imidazolinyl

pyrimidinonyl, 1,1-dioxo-thiomorpholinyl, 3-azabicyeo[3.1.0]hexanyl, 3-
azabicyclo[4.1.0theptanyl and azabicyclo]2.2. 2thexanyl. A substituted heterocycle also includes
a ring system substituted with one or more oxo moieties, such as piperidinyl N-oxide,
morpholinyl-N-gxide, 1-oxo~1-thiomorpholinyl and {,1-dioxo-1-thiomorpholinyl.

{8874} Compounds disclosed herein may contain an asymmetric center and may thus exist as
enantiomers. “Enantiomers” refer to two stereoisomers of a compound which are non-

superimposable mirror images of one another. Where the compounds disclosed herein possess
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two or more asymmetric centers, they may additionally exist as diastereomers. Enantiomers and
diastereomers fall within the broader class of stereoisomers. All such possible stereoisormers as
substantially pure resolved enantiomers, racemic mixtures thereof, as well as mixtures of
diastereomers are intended to be included. Al stereoisomers of the compounds disclosed herein
and /or pharmaceutically acceptable salts thereof are intended to be included. Unless specifically
mentioned otherwise, reference to one isomer applies to any of the possible isomers. Whenever
the isomeric composition is unspecified, all possible isomers are included.

{0875} The term "substantially pure” as used herein means that the target stereoisomer contains
no more than 35%, such as no more than 30%, further such as no more than 25%, even further
such as no more than 20%, by weight of any other stereotsomer(s). In some embodiments, the
term "substantially pure” means that the target stereoisomer contains no more than 10%, for

i
1
¥

example, no more than 5%, such as no more than 1%, by weight of any other sterecisomer{s).
{88761 When compounds disciosed herein contain olefinic double bonds, unless specified
otherwise, such double bonds are meant to inclade both E and 7 geometric isomers.

{06771 When compounds disclosed herein contain a di-substituted cyclohexyl or cyclobutyl
group, substituents found on cyclohexyl or cyclobutyl ring may adopt ¢is and frans formations,
(i formation means that both substittients are found on the upper side ot the 2 substituent
placements on the ring, while srans would mean that they were on opposing sides of the ring.
{0678} It may be advantageous to separate reaction products from one another and /or from
starting materials. The desired products of each step or series of steps is separated and /or
purified (hereinatter separated) to the desired degree of homogeneity by the techniques common
in the art. Typically such separations involve multiphase extraction, crystallization from a
solvent or solvent mixture, distillation, sublimation, or chromatography. Chromatography can
mvolve any number of methods including, for example: reverse-phase and normal phase; size
exclosion; ion exchange; high, medium and low pressure liquid chromatography methods and
apparatus; small scale analytical; simulated moving bed ("SMB") and preparative thin or thick
iaver chromatography, as well as technigues of small scale thin layer and flash chromatography.
One skilled in the art will apply technigues most likely to achieve the desired separation,

{8079] “Diastereomers” refers to stereoisomers of a compound with two or more chiral centers
but which are not mirror images of one another, Diastereomeric mixtures can be separated into
thewr individual diastereomers on the basis of their physical chemical differences by methods

well known to those skilled in the art, such as by chromatography and /or fractional
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crystallization. Enauntiomers can be separated by converting the enantiomeric mixture into a
diastereomeric mixture by reaction with an appropriate optically active compound {(e.g., chiral
auxiliary such as a chural alcohol or Mosher’s acid chloride), separating the diastereormers and
converting {e.g., hvdrolyzing} the individual diastereoisomers to the corresponding pure
enantiomers. Enantiomers can also be separated by use of a chiral HPLC column.

{8080 A single sterepisomer, e.g., a substantially pure enantiomer, may be obtained by
resolution of the racemic mixture using a method such as formation of diastercomers using
optically active resolving agents (Eliel, £. and Wilen, S. Stereochemistry of Organic Compounds.
New York: John Wiley & Sons, Inc., 1994; Lochmuller, C. H., et al. "Chromatographic
resolution of enantiomers.: Selective veview.” J. Chromatogr., T13(3) (1975): pp. 283-302).
Racemic nmixtures of chiral compounds of the invention can be separated and isolated by any
suitable method, including: (1) formation of ionic, diastercomeric salts with chiral compounds
and separation by fractional crystailization or other methods, (2} formation of diastereomeric
compounds with chiral derivatizing reagents, separation of the diastereomers, and conversion to
the pure stereoisomers, and (3) separation of the substantially pure or enriched stereoisomers
directly under chiral conditions. See: Wainer, Irving W., £d. Drug Stereochemistry: Analytical
Methods and Pharmacology. New York: Marcel Dekker, Dnc., 1993,

{3081} "Pharmaceutically acceptable salts” refers to those salts which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of humans and lower
animals without undue toxicity, rritation, allergic response and the like, and are commensurate
with a reasonable benefit/risk ratio. A pharmaceutically acceptable salt may be prepared in situ
doring the final isolation and purification of the compounds disclosed herein, or separately by
reacting the free base function with a suitable organic acid or by reacting the acidic group with a
suitable base.

{30821 In addition, if a compound disclosed herein is obtained as an acid addition salt, the free
base can be obtained by basifying a solution of the acid salt. Conversely, if the product is a free
base, an addition salt, such as a pharmaceutically acceptable addition salt, may be produced by
dissolving the free base in a suitable organic solvent and treating the solution with an acid, in
accordance with conventional procedures for preparing acid addition salts from base compounds.
Those skilled in the art will recognize various synthetic methodologies that may be used without

undue experimentation to prepare non-toxic pharmaceutically acceptable addition salts.
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{3883} As defined herein, "a pharmaceutically acceptable salt thereof” include salts of at least

), and salts of the stereotsomers of the compound of Formula (1),

a4

one compound of Formula {1
such as salts of enantiomers, and /or salts of diastereomers.

{6084} The terms “administration”, “administering”, “treating” and “treatment” herein, when
applied to an animal, liman, experimental subject, cell, tissue, organ, or biological fluid, mean
contact of an exogenous pharmaceutical, therapeutic, diagnostic agent, or composition to the
animal, human, subject, cell, tissue, organ, or biological fluid. Treatment of a cell encompasses
contact of a reagent to the cell, as well as contact of a reagent to a fluid, where the fluid is in
contact with the cell. The term “administration” and “treatment” also means in vitro and ex vive
treatments, e.g., of a cell, by a reagent, diagnostic, binding compound, or by another cell. The
term “subject” herein includes any organism, preferably an animal, more preferably a mammal

AR
1
3

{e.g., rat, mouse, dog, cat, rabbit) and most preferably a human.

{B085] The termy "effective amownt” or “therapeutically effective amount” refers to an amowunt of
the active ingredient, such as compound that, when administered to a subject for treating a
disease, or at least one of the clinical symptorus of a disease or disorder, is sufficient to affect
such treatment for the disease, disorder, or symptom. The “therapeutically effective amount” can
vary with the compound, the disease, disorder, and/or symptoms of the disease or disorder,
severity of the discase, disorder, and/or symptoms of the disease or disorder, the age of the
subject to be treated, and/or the weight of the subject to be treated. An appropriate amount in any
given instance can be apparent to those skilled in the art or can be determined by routine
experiments. [n some embodiments, “therapeutically effective amount” is an amount of at least
one compound and /or at least one stereotsomer thereof, and /or at least one pharmaceutically
acceptable salt thereof disclosed herein effective to “treat” as defined above, a discase or
disorder in a subject. In the case of combination therapy, the “therapeutically effective amount”
refers to the total amount of the combination objects for the effective treatment of a disease, a8
disorder or a condition.

{#086] The term “at least one substituent” disclosed herein includes, for example, from 1 to 5,
such as from 1 to 4, further as 1, 2 or 3, substituents, provided that the valence allows such
substitution. For example, “at least one substituent R disclosed herein includes from 1 to 4,
such as from 1 to 3, further as | or 2, substituents selected from the list of R" as disclosed

herein,
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{08871 The pharmaceutical composition comprising the compound disclosed herein can be
admitustrated via oral, inhalation, rectal, parenteral or topical administration to a subject in need
thereof. For oral administration, the pharmaceutical composition may be a regolar solid
formulation such as tablets, powder, granule, capsules and the like, a liquid formulation such as
water or il suspension or other liguid formmlation such as syrup, solution, snspension or the
like; for parenteral administration, the pharmaceutical composition may be solution, water
solution, oil suspension concentrate, Iyophilized powder or the like. Preferably, the formmlation
of the pharmaceutical composition is selected from tablet, coated tablet, capsule, suppository,
nasal spray or injection, more preferably tablet or capsule. The pharmaceutical composition can
be a single onit administration with an accuorate dosage. In addition, the pharmaceutical
composition may further comprise additional active ingredients.

10088] All formulations of the pharmaceutical composition disclosed herein can be produced by
the conventional methods in the pharmaceutical field. For example, the active ingredient can be
mixed with one or more excipients, then to make the desired formulation. The “pharmaceutically
acceptable excipient” refers to conventional pharmaceutical carriers suitable for the desired
pharmaceutical formulation, for example: a diluent, a vehicle such as water, various organic
solvents, etc, a filler such as starch, sucrose, etc a binder such as cellulose derivatives, alginates,
gelatin and polyvinyipyrrolidone (PVP); a wetting agent such as glycerol; a disintegrating agent
such as agar, calcium carbonate and sodium bicarbonate; an absorption enhancer such as
quaternary ammonium compound; a surfactant such as hexadecanol; an absorption carrier such
as Kaolin and soap clay; a lubricant such as tale, calcium stearate, magnesium stearate,
polyethylene glycol, ete. In addition, the pharmaceutical composition further comprises other
pharmaceutically acceptable excipients such as a decentralized agent, a stabilizer, a thickener, a
complexing agent, a buffering agent, a permeation enhancer, a polymer, aromatics, a sweetener,
and a dve.

[0089] The term “disease” refers to any disease, discomfort, illness, symptoms or indications,
and ¢an be interchangeable with the term “disorder” or “condition”.

{6698} Throughout this specification and the claims which follow, unless the context requires
otherwise, the term "comprise”, and variations such as "comprises” and "comprising” are
mtended to specity the presence of the features thereafter, but do not exclude the presence or
addition of one or more other features. When used herein the term "comprising” can be

3 cs

substituted with the term "containing”, “including” or sometimes "having".

[
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{88391} Throughout this specification and the claims which follow, the term “Cum” indicates a
range which includes the endpoints, wherein n and m are integers and indicate the number of
carbons. Examples inclade Ci, Ciog, and the ike.

{0692 Unless specifically defined elsewhere in this document, all other technical and scientific
terms used herein have the meaning commonly understood by one of ordinary skill in the art to

which this invention belongs.

General Synthesis
{8893} Compounds disclosed herein, including salts thereof, can be prepared using known
organic synthesis technigues and can be synthesized according to any of numerous possible
synthetic routes.
{8094 The reaction for preparing compounds disclosed herein can be carried out in suitable
solvents which can be readily selected by one of skill in the art of organic synthesis. Suitable
solvents can be substantially non-reactive with the starting roaterials, the intermediates, or
products at the teraperatures at which the reactions are carried out, e.g., temperatores which can
range from the solvent’s boiling temperature. A given reaction can be carried out in one solvent
or mixture of solvents.
{0895} The selection of appropriate protecting group, can be readily determined by one skilled in
the art.
{6096} Reactions can be monitored according to any suitable method known in the art, such as
NMR, UV, HPLC, LC-MS and TLC. Compounds can be purified by a variety of methods,
including HPLC and normal phase silica chromatography.
{8097} Chiral analytic HPLC was used for the retention time analysis of different chiral
examples, the conditions were divided into the methods as below according to the column,
mobile phase, solvent ration used.
[0898] The compounds disclosed herein can be prepared by following Scheme T and Scheme 1L

Scheme
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[8699] wherein R and RY° are as defived with formula (1.

{0100} In scheme 1, a comumercially available aldehvde is reacted with carbohydrazide i{such as
furan-2-carbohydrazide) to form formula 2, which is rearranged in the presence ot acidic
condition to give formuila 3. Then formula 3 is reacted with 2-halo-2-phenylacetate ester (such as
methyl 2-bromo-2-phenylacetate} to form formula 4 which subsequently is hydrolyzed into the
free acid of formula 5 by using a base such as sodium hydroxide or potassium tert-butoxide. The
further coupling of the acid 5§ is accomplished under standard conditions known in the art o

provide a compound of Formmla 6.
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10103} wherein R and R' are as defined with formula (1)
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{0102} In scheme I, a commercially available acid (such as Z-phenyipropanoic acid) is esterified
under standard conditions known in the art to afford one compound of formula 7 which is reacted
with a halogenation reagent such as N-bromosuccinimide to introduce one halo atom at the alpha
position. A compound of formula 8 is reacted with hydrazine hydrate to form formula 9. Formula
$ is reacted with a commercially available 2-amino-4,6-dichloropyrimidine-5-carbaldehyde to
afford formula 16, which is reacted with carbohvdrazide (such as furan-2-casbohydrazide) and
further rearranged in the presence of acidic condition to give formula 12, The ester 12
subsequently is hydrolyzed into the free acid of formula 13 by using a base such as sodinm
hydroxide or potassium tert-butoxide, The further coupling of the acid 13 is accomplished under

standard conditions known in the art to provide a compound of Formula 14 .

EXAMPLES
{0103} The examples below are intended to be purely exemplary and should not be considered to
be limiting in any way. Unless otherwise specified, the experimental methods in the Examples
described below are conventional methods. Unless otherwise specified, the reagents and
materials are all commercially available. All solvents and chemicals employed are of analytical
grade or chemical purity. Solvents are all redistilled before use. Anhydrous solvents are all
prepared according to standard methods or reference methods. Silica gel (100-200 meshes) for
column chromatography and silica gel (GF254) for thin-layer chromatography (TLC) are
commercially available from Tsingdao Haivang Chemical Co., Ltd. or Yantai Chemical Co., Lid.
of China; all are eluted with petroleum ether (63-90°CYethyl acetate (v/v), and visualized by
iodine or the solution of molybdphosphoric acid in ethanol unless otherwise specified. All
extraction solvents, unless otherwise specified, are dried over anhydrous Na>SOs. 'H NMR
spectra are recorded on Bruck-400 nuclear magnetic resonance spectrometer with TMS
(tetramethylsilane) as the internal standard. LC/MS data are recorded by using Agilent1 100 High
Performance Liquid Chromatography-Ion Trap Mass Spectrometer {LC-MSD Trap) equipped
with a diode array detector {DAD) detected at 214 nm and 254 am, and an ion trap (ES1 source).
All compound names except the reagents were generated by ChemDraw® version 14.0.

{0104} In the following examples, the following abbreviations are used:

AcOH Acetic acid
ACN Acetonitrile
Ag Agueous

Y
(9
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Brine

Bn

BnBr

BPO

BSA

CHClL or BCM
DMF

Dppf

DBU

DIEA or DIPEA
DMAP

DMF

DMSO

EtOQAc

EWOH

Et( or ether

g

horhr

HATY

Hex
HCI
HMDS
HPLC
IPA
i-PrOH
LCMS
mg

ml
mimol
MeCN
MeOH

PCT/CN2019/081785

Saturated aqueous sodium chloride solution
Benezyl

Benzyl Bromide

Benzoyl peroxide
N,O-Bis{trimethylsilvljacetamide
Dichloromethane

N N-Dimethyiformamide
i,1"-bis{diphenyiphosphino }ferrocene
i,8-diazabicyclo[5.4.0]undec-7-ene

N, MN-diisopropylethylamine

4-N, N-dimethvlaminopyridine

N N-dimethylformamide

Dimethyl sulfoxide

Ethyl acetate

Ethanol

Diethyl ether

Grams

Hour

hexafluorophosphate

Hexane

Hydrochloric acid

Hexamethyldisilazane

High-performance liquid chromatography
Isopropyt alcohol

Isopropyl alcohol

Liquid chromatography-mass spectrometry
milligrams

miliiliters

millimole

Acetonitrile

Methanol
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Min

ms or MS

PCT/CN2019/081785

minutes

Mass specirum

NazSO4q Sodium sulfate

NBS N-Bromosuccinimide

PE petroleum ether

prep preparative

Rt Retention time

RT orvt Room temperature

TBAF Tetra-butyl ammonium fluoride
TBSCI tert-Butyldimethylsilyl chloride
TFA Trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

uk microliters

[0105] Example 1: 2-(S-ammo-2~(furan-2~-y1}-TH-pyrazolof4,3-¢}[ 1,2 4 ]triazolo[ 1,5~

cipyrimidin-7-yl}-N-benzyl-2-phenylacetamide

NHz f:-'H; NH,
)\ . yg’f"\‘lfg W HMDSEsA Nkf NL N, S
i i I T B
ﬂ’)\f o P /\N,N\F,\ 0/ HNf\!/ o
Wl P8 Step B N
.
o
E.\j\/L\O (x”\j /j‘\
MK VL
f/ . 0u® A 2 _ NHy \/1\ \\/\‘! ety
"\\'fﬂ 7 R HO- ',‘*"‘L‘N—N T NEY
* ‘N’S,J\\ )\{ R — - o P N O oo - S
- i Ay N /K\- > A Ny, AR
Step C i /( N==/ Y. Step R §1\\j)(/& ;\‘3 ﬁ\ v § stepE S f‘;{i”/ R
# ' L =

{0106} Step A N'-{(6-amino-iH-pyrazolo]3 4-dlpyrimidin-4-yiifuran-2-carbohydrazide

{0107 To a stured solution of 2-amno-~-4,6-dichloropyrimidine-S-carbaldehyde (50 g, .26 mol)
and EGN (28.9 g, 0.28 mol} m DMSO (600 mL) was added with furan-2-carbohydrazide (32.8 g,
0.26 mol} in portionwise. Then the reaction mixture was stirred at rt overnight. LCMS showed
the starting materials were converted into the intermediate. NHoNH H2O (14 mL, 0.31 mol) was
added and the solution was stirred at 70°C for 3 hrs, Afier evaporated under reduced pressure {oil
pump at 65 °C), the residue was added with water (500 mL), slurried and filtered. The cake was
once more sharried with water (300 mL), filtered and dried to give the product as a yellow solid.

MS: Mie 260 (M+1)".

Y
[5a1



WO 2019/196803 PCT/CN2019/081785

{3108} Step B: 2-(furan-2-yh)-7TH-pyrazolo{4,3-e][ 1,2 4]triazolo]1,5-¢pyrimidin-S-amine
[0109] A solution of N'-{6-amino-~1 H-pyrazolo{ 3, 4-dipyrimidin-4-yDifuran-2-carbohydrazide (17
g, 6S mmol) in BSA (136 mL) and HMDS (160 mL) was heated at 110 °C overnight. The
solution was concentrated at 60 °C under reduced pressure. The residue was added with water
{200 mL) and slorried for 1 hr. The solid was filtered, washed with water and dried to obtain the
desired product as a brown solid (13.1 g, 83%). MS: M/e 242 (M+1)".

{0110} Step C: methyl 2-(5-amino-2-{furan-2-y1}-7H-pyrazolof[4,3-¢][ 1,2 4 Jtriazolof 1 .5-
cipyrimidin-7-vi}-2-phenylacetat

{8111} To astirred solution of 2-(furan-2-yh)-TH-pyrazolof4,3-e]] 1,2 4|triazolof1.5-cjpyrimidin-
S-amine (1.0 g, 4.2 mmol) in DMF (50 mL) was added K2C0O; (1.3 g, 9.4 mmol) and methyl 2-
bromo-2-phenylacetate (1.0 g, 4.4 mmol}. After addition, the reaction mixture was stirred
overnight. The reaction mixture was poured into H-0 (50 mL} and extracted with EtOAc (100
mb x 3). The combined organic layers were washed with brine, dried over NaxSO4, concentrated
and purified by colamn chromatography (petrolewnn ether/EtOAc=2:1~1:3) to give methyl 2-(5-
aroino-2-(furan-2-vi}-TH-pyrazolof4,3-ei[ 1,2 4]triazolo{ 1, 5-clpyrimidin-7-y1}-2-phenviacetate
(200 mg, 24.5% ) as white solids. MS: M/e 380 (M+1)".

[3112] Step D 2-(S-amino-2-(furan-2-y-7TH-pyrazolof4,3-¢}{ 1,2 4 jtriazolo] 1 ,5-cipyrimidin-7-
yi}-2-phenviacetic acid

{8113} To a stirred mixture of methyl 2-(S-amino-2-(furan-2-vi)-7H-pyrazolo[4,3~
ei[1.,2.4}triazolof 1,5-clpyrimidin-7-v1}-2-phenylacetate (200 mg, 0.51 mmol} in MeOH/H20 (3
mb/1 mL) was added ag. NaOH (2.0 M, 2 mL}. After addition, the reaction mixture was stirred
overnight. Most of solvent was removed to give the aqueous layer, then acidified to pH=3~4
with ag. HCI and filtered, the cake was coliected, dried to give the target compound {150 mg,
78.2%) as a white solid. MS: M/e 376 (M+1)".

[3114] Step E: 2-(S-amino-2-{furan-2-vi)}-TH-pyrazolo[4,3-e] 1,2, 4jtriazolof ,5-cJpyrimidin-7-
yi-N-benzyl-2-phenylacetamide

{#115] To a mixture of phenylmethanamine (285 mg, 2.66 mmol), 2-(5-amino-2-(furan-2-yi}-
TH-pyrazoloi4,3-ei{1,2.4]triazolo] 1, 5-c|pvrimidin-7-v1}-2-phenvlacetic acid (560 mg, 1.33
mmol), DIEA (1.0 g, 7.75 mmol} in DMF (15 mL) was added HATU (760 mg, 2.0 mmol} at 1t
and the mixture was stirred at rt for 20 hrs. 50 mL of EtOAc was added and the mixture was
washed with brine (25 mL x 3), dried over Nax504 and concentrated. The resulted residue was

purified by column clromatography ehuted with PE/EtOAc (3:1) to give a crude product which

[
[5)]
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was added 20 mL of 2-methoxy-2-methyipropane and stirred for 20 min. The suspension was
filtered and the filter cake was dried under high vacoom, tyophilized to give the title product
(375 mg, vield: 61%). '"H NMR (400 MHz, DMSO-d6) 8 B.44 (, J= 6.0 Hz, 1H), 8.20 (s, 1H),
815 (s, 2H), 7.94 - 7.87 (m, 1H), 7.43 - 7.36 {m, 2H), 7.36 - 7.29 (m, 3H), 7.29 - 7.22 {(m, 2H),
7.22 - 704 (m, 4H), 6.70 (dd, J= 3.6, 2.0 Hz, 1H}, 6.44 (s, 1H},4.29(d, /= 5.6 Hz, 2H). M&:
Mie 465 (M+1).

{0116} Example 1 was separated into two enantiomeric stereoisomers, EXAMPLE 1A (carlier
peak), and EXAMPLE 18 (Iater peak} by chiral prep-HPLC. The chiral separation conditions

are shown below.

b Nz - =
Column CHIRAL ART Cellulose-SB
Column size Jem # 25 cm, Sum
Injection 0.8 ML
Mobile phase Hex: BtOH=70:30
Flow rate 2 0rol/min
Wave length UV 220 mm
Temperature 25 °C
Sample solution 22 9mg/ml in BCMEEOH=1.3
Prep-HPLC equipment BJ-Prep-Gilson-HPLC

{0117] Example 2: 2-(5-amino-2-(furan-2-y1}-TH-pyrazolof4,3-¢}[ 1,2 4 jtriazolof 1,5~
cipyrimidin-7-y1}-N-cyclohexyl-2-phenylacetamide

{8118] A muxture of 2-(5-amino-2-(furan-2-yD-TH-pyrazolo[4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1}-2-phenylacetic acid (20 mg, 0.05 nunol), cyclohexanamine (10 mg, 0.10
mmol), HATU (22 mg, 0.06 mimol) and DIEA (15 mg, 0.12 mmol} in DMF (10 mL) was stirred
for 4 hours at RT. The reaction mixture was poured into H>O (20 mL) and extracted with EtOAc
{50 mL x 3}. The combined organic layers were washed with brine, dried over NaxSOs,

concentrated and purified by colummn chromatography (petrolewm
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ether/EtOAc=1:1~100%EtDAC) to give the target compound (10 mg, 43.8%). 'H NMR (400
MHz, DMSG-d6) & 8.21 (s, 1H), 8.15 {(br.s, 2H), 7.95 (s, 1H), 7.90 (d, /=79 Hz, 1H), 742 -
7.30 (m, SH), 7.24 (4, /=34 Hz, 1H), 677 - 6.71 (m, 1H), 6.38 (brs, 1H), 3.60 (s, I1H), 1.75 —
1.58 (m, 5H), 1.29 - 1.18 {m, 5H)ppm. MS: M/e 457 (M+1)".

{0119 Example 3: 2-(5-amino-2-(furan-2-yH-7TH-pyrazolof4,3-¢}{ 1,2, 4 triazolof 1,S-
cipyrimidin-7-y1)-N,2-diphenviacetamide

{0120} To a mixture of aniline (12 mg, 0.13 mmol), 2-(S-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-
el{1,2 4}triazolof 1,5-clpyrimidin-7-vl}-2-phenylacetic acid {30 mg, 0.08 mmol}, DIEA (50 mg,
0.39 mmol} in DMF (1 mL) was added HATU (36 mg, 0.09 mmol) at rt and the mixture was
stirved at ¢t for 16 hrs, 53 mL of BEtOAC was added and the mixture was washed with NaHCO: (3
mL x 2), brine (3 mL x 2), dried over Na»SO; and concentrated. The resulted residue was
purified by prep-TLC (PE/ EtOAc = 1:2) to give the title product (10.0 mg, vield: 30%). 'H
NMR (430 MHz, DMSO-¢6) 6 10.31 (s, TH), 8.20 (5, 1H), 8.15 (5, 2H), 7.85 (5, 1H), 7.58 (4, J =
80 Hz, 2H), 7.45 - 7.34 (m, SH), 7.30 (1, /=R 0 Hz, 2H), 725 (d, /=32 He, IH), 706 (1, /=
7.2 Ha, 1H), 6.79 - 6.70 (o, [H), 6.61 (s, 1H). MS: M/e 451 (M+1)".

{8121} Example 4: 2-(5-amino-2-(furan-2-y1}-7H-pyrazolo{4,3-¢1[1.2,4|triazolo{1,5-
cipyrimidin-7-vi}-N-methyl-2-phenylacetamide

[3122] A mixtare of 2-(S-amino-2-{(furan-2-v1)-7TH-pyrazolof4,3-e}[ 1,2 4itriazolof1,5-
clpyrimidin-7-yl}-2-phenvlacetic acid (30 mg, .08 mmol), methanamine hydrochloride (64 mg,
0.96 mmol}, HATU (35 mg, (.09 mmol) and DIPEA (30 mg, 0.24mmol) in DMF (5 mL} was
stirred for 4 hours at RT. The reaction mixture was poured into Ho( (20 mL) and extracted with
EtOAc (50 mL x 3). The combined organic layers were washed with brine, dried over NaxSOq,
concentrated and purified by column chromatography (petroleum ether/EtOAcC
=1:1~100%EtOAc) to give the target compound (5 mg, 16.7%). 'H NMR (400 MHz, DMSO-
d6y o 8.23 (s, TH), 8.1& {br.s, 2H), 7.95(d, F = 0.8 Hz, 1H), 7.82(d, /= 4.6 Hz, 1H), 7.43 - 7.30
(m, 5H), 7.24 (4, /=33 He, I1H), 6.74 (dd, /=33, 1.8 He, 1H), 6.39 (brs, TH)L 2.64(d, /=45
Hz, 3H)ppm. MS: M/e 389 (M+1)".

{0123] Example 4 was separated into two enantiomeric stereoisomers, EXAMPLE 4A (earlier
peak), and EXAMPLE 4B (lIater peak) by chiral prep-HPLC. The chiral separation conditions

are shown below.
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Columm Chirlpak 1A
Column size Jem # 25 cm, Sum
Injection 1.5 ML
Mobile phase Hex: BtOH=70:30
Flow rate 2 0rol/min
Wave length Y 220 mm
Temperature INEE
Sample solution 1omg/mt in BtOH:DCM
Prep-HPLC eguipment Prep-HPLC-04

{0124 Example 5: 2-(5-amino-2-(furan-2-yi)-7TH-pyrazolo{4,3-e}{ 1,2 4 jtriazolof 1,5-
cipyrimidin-7-y1)-N-ethyl-2-phenviacetamide

[0125] A nuxture of 2-(5~amino-2-(furan-2-y1)-TH-pyrazolof[4,3-¢][ 1,2 4 triazolof1,5-
clpyrimidin-7-yh-2-phenylacetic acid (30 mg, 0.08 mumol), cthanamine (30%, 100 mg, 0.73
munol), HATU (35 mg, 0.09 mmol} and DIPEA (30 mg, 0.24 mmol} in DMF (5 mL} was stirred
for 4 hours at RT. The reaction mixture was poured into H2O (20 mL) and extracted with EtOAc
{50 mL x 3). The combined organic layers were washed with brine, dried over NaxSOs,
concentrated and purified by column chromatography {petrolewm ether/EtOAc
=1:1~100%EtOAc) to give the target compound (8.7 mg, 27%). 'H NMR (400 MHz, DMSO-
d6y 6 820 €s, TH}, .16 (brs, 2H), 7.99 - 7.88 (m, 2H}, 7.39 - 7.30 (m, SH), 7.22 (dd, J = 3.4,
0.7 He, 1H), 6.72 (dd, /=34, 1.8 Hz, 1H), 6.36 (br.s, 1H), 3,15 - 3.08 (m, 2ZH)L 0.89 (1, /=72
Hz, 3H) ppm. MS: M/e 403 (M+1)'.

10126} Example 6: 2-(5-amino-2-(furan-2-vi}-7TH-pyrazolo{4,3-e}[ 1,24 triazolo{ 1,5~

cipyrimidin-7-vI}-N-(2-methoxybenzyl}-2-phenviacetamide

{0127} To a mixture of (2-methoxyphenylmethanamine (20 mg, 0.15 manol), 2-(5-amino-2-
{(furan-2-yh)-7H-pyrazolof4,3-¢]{ 1,2 4 }triazolo[ 1 .5-¢]pyrimidin-7-yi)-2-phenylacetic acid (40 mg,
0.11 mmol}, DIEA (150 mg, 1.16 mmol) in DMF (2 mL) was added HATU (52 mg, 0.14 mmol)

28
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at vt and the mixture was stirred at rt for 16 hrs, 20 mL of EtOAc was added and the mixture was
washed with brine (10 ml x 3), dried over Na:SO4 and concentrated. The resulted residue was
purified by prep-TLC (PT/ EtOAc = 1:2) to give the title product {25.0 mg, vield: 49%). 'H
NMR (400 MHz, DMSO-d6) 8 8.27 (t, /= 6.0 Hz, 1H), 8.24 (s, 1H), 8.19 {5, 2H}, 7.94 (s, 1H},
7.43 - 7.30 (m, SH), 7.24 ~ 7.6 (m, 2H}, 7.14 {d, /= 7.2 Hz, 1H)}, 6.93 (d, /= 8.0 Hz, 1H),
6.86(t,J=T72Hz IH}, 672 (dd, /=32, L.6 Hz, 1H), 6.46 (5, 1H),4.27 {d, /= 6.0 Hz, 2H)},
3.73 (s, 3H). MS: M/e 495 (M+1)",
{0128} Example 7: 2-(5-amino-2-{furan-2-vi}-7TH-pyrazolo{4,3-e}[ 1,24 triazolo{ 1,5~
clpyrimidin-7-vi}-N-(2-fluorobenzyl)-2-phenylacetamide
[0129] A yowtare of 2-(S-amino-2-(furan-2-v1)-TH-pyrazolof4,3~e}[ 1,2 41triazolof 1,5~
clpyrimidin-7-yl}-2-phenyvlacetic acid (50 mg, .13 mmol), (2-fluorophenylimethanamine (20
mg, 0.15 mmol), HATU (55 mg, 0.15 mmol) and DIPEA (39 mg, 0.39 mmol) in DMF (5 mL)
was stirred for 4 hours at RT. The reaction mixture was poured into HoO (20 mL)} and extracted
with HtOAc (50 mL x 3}. The combined organic layers were washed with brine, dried over
Na:2S0s, concentrated and purified by cohunn chromatography (petroleum ether/EtOAe
=1:1~100%FtOAc) to give the target compound (40 mg, 63.8%). 'H NMR (400 MHz, DMSO-
d6y o BAR(t, J= 5.9 Hz, TH), 823 (s, TH), 8.19 (br.s, 2H), 7.93 (dd, J= 1.7, 0.8 Hz, 1H)}, 7.42
724 (m, TH), 7.23 (dd, J= 34,08 Hz, 1H), 7.17 - 7.10 (m, 2H}, 6.72 {dd, /= 3.4, 1.8 Hz, 1H),
6.47 (br.s, 11D, 4.35 (d, J = 5.8 Hz, 2ZH)ppm. MS: M/e 483 (M+1}".
{0130] Example 8: 2-(5-amino-2-(furan-2-yi)-7H-pyrazolof4,3-e}{ 1,2 4 jtriazolof 1,5-
cipyrimidin-7-yi}-2-phenyl-N-(2-(trifluoromethoxybenzyljacetamide
{0131} To amuxtore of (2-(trifluoromethoxy)phenylmethanamine (25 g, 0.13 mmol), 2-(5-
amino-2-(furan-2-yl}-7TH-pyrazoloi4,3-¢}f 1.2 4triazolo{ 1, 5-cjpyrimidin-7-y1}-2-phenylacetic
acid (40 mg, 0.11 mmol), DIPEA (70 mg, 0.54 mmol) in DMF (2 mL} was added HATU (50 mg,
.13 mmol} at rt and the mixtore was stirred at vt for 16 brs. 10 mL of EtOAc¢ EA was added and
the mixture was washed with brine (5 mL x 3}, dried over Na;SQO4 and concentrated. The resulied
residue was purified by prep-TLC (PE/ EtOAc = 1:1) to give the title product (28.0 mg, vield:
48%). "H NMR (400 MHz, DMSO-d6) § 8.49 (1, J = 6.0 Hz, 1H), 8.24 (s, 1H), .20 (s, 2H), 7.94
{dd, /= 20,08 Hz, 1H), 7.44 - 729 (m, 9H}, 7.23 (dd, /= 3.6, 0.8 Hz, 1H), 6.72 {dd, J = 3.6,
1.6 Hz, 1H), 6.49 (s, 1H)}, 4.37 (¢, J = 6.0 Hz, 2H). MS: M/e 549 (M+1)".
{0132} Example 9: 2-(5-amino-2-(furan-2-y1}-TH-pyrazolof4.3-¢][ 1,24 Jtriazolo[ 1 ,5-

cipyrimidin-7-vi}-2-phenyl-N-{{3S)-1-phenviethyl}acetamide
1P
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{31331 A mixtare of (8)-1-phenviethan-1-amine (25.8 mg, 0.21 mmol), 2-(S-amino-2~{furan-2-
yh-TH-pyrazolo[4,3-¢][ 1,2, 4]triazolof 1, 5-clpynimidin-7-v1}-2-phenylacetic acid (80 mg, 0.21
mmol), HATU (§87.8 mg, 0.23 mmol) and DIPEA (0.3 mL, excess) in DMF (2 mL) was stirred at
RT overnight. The reaction mixture was poured into water {10 mL) and extracted with EtOAc
{15mL x 3). The combined organic layers were washed with brine, dried over NaxSOs and
concentrated under reduced pressure. The residue was purified by prep-TLC (EtOAC: 100%) to
afford the title compound (60 mg, vield: 59.7%). 'H NMR (400 MHz, DMSQ-46) 38.58 — 8.49
(my, 1H}, 8.26 - 8.13 (m, 2H}, 7.98 - 7.90 (m, 1H}, 7.42 - 7.18 {m, 1 1H), 6.77 - 6.70 {m, 1H),
6.51 - 6.42 (m, 1H), 5.07 - 4.89 (m, 1H), 1.42 - 1.30 (m, 3H)ppm. MS: M/e 479 (M+1)".
[0134] Example 1& 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4triazolo[ 1,5-
clpyrimidin-7-yl}-2-phenvl-N-({R}-{ -phenylethyljacetamide

{0135] A mixture of (R)-1-phenylethan-1-amine (25.8 mg, 8.21 munol}, 2-(5-amino-2-(furan-2-
vi)-7TH-pyrazolofd,3-e]{ 1,2 4]triazolof 1, 5-clpyrimidin-7-vl)-2-phenylacetic acid (80 mg, 0.21
muool), HATU (87.8 mg, 0.23 mmol} and DIPEA (8.3 mL, excess) in BMF (2 mL) was stitred at
RT overnight. The reaction mixture was poured into water {10 mL) and extracted with EtOAc
(15mL x 3). The combined organic layers were washed with brine, dried over Na:SCh and
concentrated under reduced pressure. The residue was purified by prep-TLC (EtOAc: 100%) to
afford the title compound (32 mg, yield: 31.8%). 'H NMR (400 MHz, DMSO-d6) § 8.59 - 8.52
(m, 1H), 8.29 - 8.16 (1, 2H)}, 7.95 (s, 1H}, 744 - 7.16 (m, 11H)}, 6.73 (3, 1H), 6.53 — 6.44 (m,
TH), 5.09 - 4.80 (m, 1H), 1.44 — 1.29 (m, 3H)ppm. MS: M/e 479 (M+1).

{0136] Example 11: 2-(S-amino-2-{furan-2-y1)-7TH-pyrazolof4,3-¢}} 12,4 Jtriazolo{1,5-
cipyrimidin-7-y1}-2-phenyl-N-(tetrabydro-2H-pyran-4-yhjacetamide

{0137} To a mixture of tetrahydro-2H-pyran-4-amine (20 mg, 0.20 mmol), 2-(5-amino-2-{furan-
2-y[)-7TH-pyrazolof4,3-¢][ 1,2 4}iriazolof 1, 5-¢c]pyrimidin-7-vi)-2-phenylacetic acid (40 mg, 0.11
mwmol}, DIEA (70 mg, 0.54 mmol} in BMF (2 mbL) was added HATU (55 mg, (.14 mumol) at 1t
and the mixtore was stured at vt for 16 hrs. 10 mL of EtOAc¢ was added and the mixfure was
washed with brine (§ mL x 3), dried over Na:SO4 and concentrated. The resulted residue was
purified by prep-TLC (PE/ EtOAc = 1:2) to give the title product (26.0 mg, vield: 52%). 'H
NMR (430 MHz, DMSO-d6) 6 8.16 (s, 1H), 8.13 (s, 1H), 8.05(d, J="7.6 Hz, 1H), 7.92 (5, 1H),
738 =725 (m, SH), 7.21 (d, J=3.6 Hz, 1H), 6.70 (dd, J=3.2, 1.6 Hz, 1H}, 6.35 (s, 1H}, 3.85 -
3.65 (m, 2H), 3.29 - 3.24 (m, 2H), 1.73 — 1.59 (m, 2H), 1.46 — 1.29 (m, 2H). MS: M/e 459
(M+1).
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[3138] Example 12: 2-(5-amino-2-(furan-2-yl}-7TH-pyrazolol[4,3-e{[ 1,2 4 Jtriazolo{ 1,5~
clpyrimidin-7-vi-N-cyclopentyl-2-phenylacetamide

[0139] A mowxtare of 2-(S-amino-2-(furan-2-v1)-TH-pyrazolof4,3~e}{ 1,2 41triazolof 1,5~
cipyrimidin-7-y1}-2-phenviacetic acid (50 mg, .13 mmol), cyclopentanamine {13 mg, $.15
mmol), HATU (8Smg, 0.15 mmol) and DIPEA (39 mg, 0.39 mmol} in DMF (10 mL) was stirred
for 4 hours at RT. The reaction mixture was poured into Ho(O (20 mL) and extracted with EtOAc
(50 mL x 3). The combined organic layers were washed with brine, dried over NaxSQOs,
concentrated and purified by column chromatography (petrolevm ether/EtOAc
=1:1~100%EtQAc) to give the target compound (24.5 mg, 42.6%). 'H NMR (400 MHz, DMSO-
d6y e 817 (s, 1H), 8.14 {brs, ZH), 7.74 (4, /=29 Hz, 1H), 748 - 730 (m, 6H), 7.26 - 7.21 (m,
{H}, 6.64 (br.s, 1H), 6.58 (s, 1H), 4.31 — 4.09 (m, iH}, 2.12 - 1.83 {m, 2H), 1.77 - 1.48 (m, SH),
1.47 — 1.38 (m, {H)ppm. MS: M/e 443 (M+1)".

{0140] Example 13: 2-(S-amino-2-{furan-2-y1)-TH-pyrazolo[4,3-elf 12,4 Jtriazolof 1,5~
cipyrimidin-7-y1-2-phenyl-N-(1,2,3, 4-tetrahvdronaphthalen-1 - yljacetamide

{0141} To ammxtore of 1,2,3,4-tetrahvdronaphthalen-1-amine (20 mg, 0.14 nuvol), 2-(5-amino-
2-(furan-2-y1}-7TH-pyrazolof[4,3-e}{ 1,2 4itriazolof 1,5-clpyrimidin-7-yi}-2-phenylacetic acid (40
wg, .11 mmol}, DIEA (70 mg, 0.54 mmol} in DMF (2 mL) was added HATU (50 mg, (.13
mimol} at rt and the mixture was stirred at vt for 16 hrs, 10 mL of EtOAc was added and the
mixture was washed with brine (5 mL x 3}, dried over NaxS04 and concentrated. The resulted
residue was purified by prep-TLC (PE/ EtOAc = 1:2) to give the title product (41.0 mg, yield:
74%). 'H NMR (400 MHz, DMSO-d6) 5 8.39 (dd, J= 8.4, 5.6 Hz, 1H), 8.29 - 8.10 (m, 3H),
798 (s, 1H), 746 (d, J=6.8 Hz, 1H), 743 - 731 (m, 4H), 7.30 — 7.14 ¢m, 2H), 7.14 - 7.00 (m,
3H), 6.74 (s, 1H), 6,46 (d, /= 13.6 Hz, IH), 5.10 - 4.95 (1, 1H}, 2.77 - 2.60 (m, 2H), 1.97 -
1.57 (m, 4H). MS: M/e 505 (M+1)".

[0142] Example 14: 2-(5-amino-2-(furan-2-yl}-TH-pyrazolo[4,3-e{[ 1,2 4 Jtriazolo{ 1,5~
clpyrimidin-7-v}-N-(2,3-dihydro-1 H-imden-1-y1)-2-phenylacetamide

{0143} To a mixture of 2.3-dihydro-1H-inden-1-amine (20 mg, 0.15 mmol}, 2-(5-amino-2-
{furan-2-yh-7H-pyrazolof4,3-e]{1,2 4 jtriazolo| 1 .5-c]pyrimidin-7-yi}-2-phenylacetic acid (40 mg,
0.11 mmol}, BIEA (70 mg, 0.54 mmol) in DMF (2 mL) was added HATU (52 mg, 0.14 mmoi)
at rt and the mixture was stirred at 1t for 16 hrs. 10 mL of EtOAc EA was added and the mixture
was washed with brine (5 mL x 3}, dried over NaxSO4 and concentrated. The resulied residue

was purified by prep-TLC (PE/ EtOAc = 1:1) to give the title product {33.0 mg, vield: 61%). 'H
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NMR {400 MHz, DMSO-d5) § 8.43 (1, J= 7.6 Hz, 1H), 8.30 - 803 (m, 3H), 7.95 (5, 1H), 7.47
(d,J=7.2Hz, 1H), 744 - 7.31 (m, 4H), 7.29 - 7.06 (m, 5H), 6.81 — 6.68 (10, 1H), 6,46 {d, /=
9.6 Hz, 1H), 5.36 (g, /J=80Hz, 1H), 2.91 - 2.75 (m, 2H), 2.43 - 2.31 (m, 1H), L.89 — .71 (m,
TH) MS: M/e 491 (M+1)7,

{0144] Example 15: 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-elf 12,4 Jtriazolof 1,5~
cipyrimidin-7-y1)-N-({R)-chroman-~-4-y})-2-phenyiacetamide

{0145} To a mixture of (R)-chroman-4-amine hydrochloride (20 mg, 6.13 mmol}, 2-(5-ammo-2-
(turan-2-yh-7H-pyrazolof4,3-e]{1,2 4]triazolof 1,5-clpyrimidin-7-yH-2-phenylacetic acid {40 mg,
0.11 mmol}, DIEA (70 mg, €.54 mmol) in BMF {2 mL) was added HATU {50 mg, 0.13 mmol}
at vt and the mixtore was stirred at vt for 16 hrs, 15 bl of EtOAc was added and the mixture was
washed with brine (§ mL x 3), dried over Na:SO4 and concentrated. The resulted residue was
purified by prep-TLC {(PE/ EtOAc = 1:1) to give the title product (13.0 mg, vield: 23%). 'H
NMR (430 MHz, DMSOG-d6) 6 .64 ~ 8.50 (m, TH), 8.27 - 8.07 {m, 2H), 7.95 (5, 1H), 7.48 -
742 (m, 1H), 7.41 — 7.20 (m, 5H), 7.18 - 6.98 (m, 2H), 6.93 - 6.76 (m, 1H), 6.76 — 6.69 (0,
2H), 6.45(d, /=144 Hz, 1H), 5.15 - 5.01 (m, 1H), 4.27 — 4.00 (m, 2H), 2.09 — 1.90 (m, ZH).
MS: M/e 507 (M+1)".

[#146] Example 16: 2-(5-amino-2-(furan-2-yl}-TH-pyrazolol4,3-e{[ 1,2 4 Jtriazolo{ 1,5~
cipyrimidin-7-vI}-N-({S}-chroman-4-y1}-2-phenviacetamide

{0147} To a mixture of (S)-chroman-4-amine hydrochloride (20 mg, 0.13 mmol), 2-(5-amino-2-
{furan-2-yh-7H-pyrazolof4,3-e]{1,2 4 jtriazolo| 1 .5-¢jpyrimidin-7-yi}-2-phenylacetic acid (40 mg,
0.11 mmol}, DIEA (70 mg, 0.54 mmol) in DMF (2 mL) was added HATU (50 mg, 0.13 mmol}
at vt and the mixture was stitred at 1t for 16 hrs. 1S mL of EtOAc was added and the mixture was
washed with brine (5 mL x 3}, dried over NaxSO4 and concentrated. The resulied residue was
purified by prep-TLC (PE/ EtOAc EA = 1:1) to give the title product {25.0 mg, vield: 45%). 'H
NMR {400 MHz, DMSO-d5) § 8.56 (dd, /= 13.2, 8.4 Hz, 1H), 8.29 - 8.05 {(m, 3H), 7.95 (s, 1H),
749 —7.42 (m, 1H), 742 - 7.21 (m, 5H), 7.17 - 6.98 (10, 2H), 6.91 - 6,76 (m, 1H), 6.75 — 6.68
(m, 2H), 6,45 (d, /=144 Hz, 1H), 518501 {m, 1H}, 4.26 - 4.03 (m, ZH), 2.12 — 1.90 (m,
2H). MS: M/e 507 (M+1)".

{0148} Example 17: 2-(S-amino-2-{furan-2-y1)-TH-pyrazolo[4,3-elf 12,4 Jtriazolof 1,5~
cipyrimidin-7-y1)-N-phenethyi-2-phenylacetamide

{0149} To a mixture of 2-phenylethan-1-amine (160 mg, 1.32 mmol), 2-(5-amino-2-(foran-2-yi}-

TH-pyrazolol{4,3-e}{ 1.2,4]triazolo{1,5-cpyrimidin-7-y1}-2-phenviacetic acid (450 mg, 1.2
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mmol}, DIEA (650 mg, 5.0 mmol) in BMF (8 mbL} was added HATU (550 mg, | .4 mmol} at 1t
and the mixture was stirred at vt for 16 hrs. The muxture was poured into 30 mL of HoO. A white
solid precipitated and which was filiered. The solid was washed with H>Q, dried under high
vacuum and purified by column chromatograph to give the title product (385.8 mg, vield: 67%).
TH NMR (400 MHz, DMSO-d6) 6 834 — 8.06 (m, 3H), 7.99 — 7.89 (m, 2H), 7.39 - 7.31 {m, 5H),
7.27 749 (m, 3H), 748 - 710 {(m, 3H), 6.74 (dd, J= 3.6, 2.0 Hz, 1H)}, 6.38 (s, [H), 342 - 3.34
(m, 2H), 2.71 (t, J = 7.2 Hz, 2H). MS: M/e 479 (M+1}".

1015¢] Example 17 was separated into two enantiomeric stereoisomers, EXAMPLE 17A
(earlier peak), and EXAMPLE 178 (later peak) by chiral prep-HPLC. The chiral separation

conditions are shown below,

§ o NH, g o %\!Hg
£ ! S im\'z&i‘é ‘g\ﬂ] Z f = ;\ig::;" Y \ \ﬂ
27 s
Column Chiralpak IF
Coluron size Dem X 25 ¢m, Sum
Injection ML
Mobile phase Hex: EtOH=50:50
Flow rate I Smg/min
Wave length Y 220 vm
Temperature 2 5°C
Sample solution S8mg/mil in Et(OH:DCM=1:1
Prep-HPLC equipment Prep-HPLC-04

[0151] Example 18: 2-(S-amno-2-(furan-2-yl}-7TH-pyrazolo[4,3-¢}[ 1,2 4 Jtriazolof 1,5~

cipyrimidin-7-y1-N-({6-{ 1 -hvdroxveyclobutylpyridin-2-ylimethyl}-2-phenylacetamide

34
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{0152} Step A: [-(pyridin-2-yhcyclobutan-1-ol

{8153} To a stirred solution of 2-bromopyridine (5.0 g, 31.6 mmol) in THF (60 mL)} was added a
solution of n-Buli (2.4 M, 16 mL} in drops at -78 °C under Na. After stirring for 20 min, a
solution of cyclobutanone in THF (10 mL) was added at 78 °C. Afier addition finished, the
mixture was stirred for 30 min and slowly warmed to rt and stirred for 3 hrs. The mixture was
quenched into 50 mL of an aqueous solution of NH(l, extracted with EtOAc (50 mbL x 2). The
combined extract was washed with brine (50 mL x 3}, dried over NaxSOs and concentrated. The
resulied residue was purified by cohumn chromatography to give the title product (3.5 g, 74%) as
a light vellow oil, MS: M/e 150 (M+1)".

{0154} Step B: 1-(pyridin-2-vlicyclobutyl acetate

[31558] To a mixture of H-(pyndin-2-vljeyelobutan-1-0t (3.5 g, 23.5 mmol) and EN (6.0 g, 594
mmol) in CH2Cly (50 mL) was added DMAP (550 mg, 4.5 mmol) and followed by AcCl (2.2 g,
28.2 mamoly in drops at § °C. The resulted mixture was stirred at 1t for 16 hrs. The mixture was
washed with brine (30 mL x 3), dried over Na:S0O4 and concentrated. The resulted residue was
purified by columm chromatography to give the title product (1.2 g, 27%) as a light vellow oil.
MS: M/e 192 (M+1}.

{8156} Step C: 2-(1-acetoxyeyelobutyljpyridine -oxide

{0157} To a stirred solution of T-{pyridin-2-yl}cyclobutyl acetate (1.2 g, 6.3 mmol) in CHCh

(20 mL) was added solid m-CPBA (1.6 g, 9.3 mymol) in portions at 8 °C. The resulted mixture
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was stirred at vt for 16 hrs. The mixture was difuted with CHzClz (30 mL), washed with agueocus
solution of NaHCG: (10 mL x 3), brine (106 mL x 2}, dried over NaxS04 and concentrated to give
the title product (2.1 g, crude) as a light vellow oil. MS: M/e 208 (M+1)".

{0158] Step D 1-(6-cyanopyridin-2-yheyclobutyl acetate

{0159 To a muxture of 2-(1-acetoxyeyclobutyDpyridine 1-oxide (1.7 g, 8.2 mmol} and EtsN (3.0
g, 30 mmol} in MeCN (20 ml) was added dimethylcarbamic chloride {1.7 g, 16.4 mmol) and
followed by TMSCN (1.6 g, 16.4 mmol) at 1t and the resulted mixture was stirred at 50 °C for 5
hrs. The mixture was diluted with EtOAc EA (50 mL) and washed with brine (30 mb x 3), dried
over NaxS{y and concentrated. The resulted residue was purified by column chromatography to
give the title product (420 mg, 24%) as a light vellow oil. MS: M/e 217 (M+1)".

{0160} Step E: | -(6-(aminomethyhpyridin-2-yljeyclobutyl acetate

{0161} A mixture of 1-{6-cyanopyridin-2-yhcyclobutyl acetate (420 mg, 1.94 mmol) and Ranney
N1 (500 mg} in NHy/MeOH (IM, 20 mL) was stitved under Hz at vt for 24 hrs. The mixture was
filtered and the filtrate was concentrated to give the title product (430 mg, crude) as a hight
vellow oil, MS: M/e 221 (M+1)".

{0162} Step F: 1-(6-{({2~(5-amino-2-(furan-2-y1}-7H-pyrazolo[4,3-e]{ 1,2 4itriazolof 1,5-
cipyrimidin-7-vi}-2-phenviacetamido ymethyDpynidin-2-ylicyclobutyl acetate

[8163] To a mixture of 1-(6-(aminomethylpyridin-2-yljeyclobutyl acetate (430 mg, 1.95 mmol),
2-(S-amino-2-(furan-2-vl)-7H-pyrazolof[4,3-e}{1,2.4 Jtriazolof 1, 5-¢lpyrimidin-7-v)-2-
phenylacetic acid {500 mg, 1.33 mumol}, DIEA (850 mg, 7.3 mmol) in DMF (10 mL) was added
HATU (600 mg, 1.58 mmol)} at 1t and the mixture was stirred at rt for 16 hrs. The mixture was
poured into 30 mL of Hz0 and stured. A white solid precipitated and which was filiered. The
filter cake was washed with HxO (20 mL x 2), dried in air to give the title product (245 mg,
vield: 32%) as a colorless oil. MS: M/e 578 (M+1)".

[8164] Step G: 2-(S-amino-2-(Awan-2-vi}-TH-pyrazolo{4,3-¢1{ 1.2 4]triazolo[1,5-cpyrimidin-7-
yh-N-{{6-(1 -hydroxyeyclobutylpyridin-2-yhmethyvl}-2-phenviacetamide

{8165] To a stirred solution of 1-4{(6~((2-(5-amino-2-{furan-2-v1}-TH-pyrazolo[4,3-
ei[1.,2,4}triazolof 1,5-clpyrimidin-7-v1}-2-phenylacetamido)methylpyridin-2-vl)cvelobutyl
acetate (245 mg, 0.42 mmol) in MeOH (5 mL) was added an agoeous solution of NaOH (2 M, 3
mb) at rt and the resulted mixture was stirred for 5 hrs. The mixture was neutralized by HCI (1
M) to pH~7. The mixture was extracted with EtOAc (20 mLU x 3}. The combined extracts were

washed with brine (20 mL x 2}, dried over Na»SO4 and concentrated. The resulted residue was
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purified by column chromatography and prep-TLC (EtOAc, 100%) to give the title product (135
mg, 59%). 'H NMR (400 MHz, DMSO-d6) § 8.45 (t,J = 5.6 Hz, 1H), §.34 — 8.09 (m, 3H), 7.95
(s, 1H), 7.71(t, J=7.6 Hz, 1H), 7.53 - 7.44 (im, 2ZH), 7.44 - 731 (m, 4H), 7.25 (d, /= 3.2 Hz,
1H), 7.18(d, J= 7.6 Hz, 1H), 6.77 - 6.6% (m, 1H}, 6.53 (s, 1H}, 5.66 (s, 1H}, 4.56 - 440 (m,
2H), 2.47 - 2.35(m, 2H), 2.21 - 2.06 (1, 2H}, 1.86 — 1.60 (m, ZH). MS: M/e 336 (M+1}'.
{8166] Example 18 was separated into two enantiomeric stereocisomers, EXAMPLE 18A
(earhier peak), and EXAMPLE 18B (later peak) by chiral prep-HPLC. The chiral separation
conditions arti\fhown below.

o P

HO
Ny N Z’\N H NHz
N

&
YL;:}\V/ \%?-i -::-‘i\N‘_N or 1\\\)\/3\5\{;«2 N
AN <~ WSAC)
i\/} N ﬁ\«ﬁl N
Column chiralpak AS-H
Coluron size em % 25 em, Sum
Injection 3.0 mL
Mobile phase Hex: EtOH=50:50
Flow rate 16mi/min
Wave length UV 220 v
Temperature 25°C
Sample solution %.3mg/ml in EtOH
Prep-HPLC equipment BJ-Prep-Gilson-HPLC

[0167] Example 19 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4triazolo[ 1,5-
clpyrimidin-7-yi}-2-phenylacetamide

{0168] A mixture of 2-(5-amino-2-(furan-2-yh)-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1)-2-phenylacetic acid (100 mg, 0.27 mmol), NHy/MeOH(4 N, S mL, 20 mmol },
HATU (110 mg, 0.29 mumol) and DIPEA (100 mg, 0.78 nwuol) i DMF (10 mL) was stured for 4
hours at RT. The reaction mixture was poured into H-O (20 mL} and extracted with EtOAc (50
mkb x 3). The combined organic layers were washed with brine, dried over Na:S(O4, concentrated
and purified by column chromatography (petroleum ether/EtOAc =1:1~100%EIOAC) to give the

target cornpound (37 mg, 36.6%). 'H NMR (400 MHz, DMSO-d6) 8 8.21 (s, 1H}, 8.18 {br.s,

37
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1H), 7.96 (s, 1H), 7.54 (s, IH), 747 - 7.31 {m, SH), 7.24 (4, J= 3.2 Hz, 1H)}, 6.74 (br.s, 2H},
6.36 (s, |H)ppm. MS: M/e 375 (M+1}",

{0169} Exampie 26: 2-(5-amimo-~2~-(furan-2~-v1}-TH-pyrazolof4,3-¢}{ 1,2, 4 ]triazolo[ 1,5~
cipyrimidin-7-y1}-N-(2,3-dihvdrobenzofuran-3-yl)-2-phenylacetamide

{0178} To a muxture of 2,3-dihydrobenzofuran-3-amine (20 wg, (.15 mmol}, 2-(5-amino-2-
{furan-2-v1)-TH-pyrazolof4,3-e][ 1,2 4itriazolof 1, 5~-¢]pyrimidin-7-y1)-2-phenylacetic acid (40 mg
0.11 mmol), DIEA (70 mg, 0.54 mymol) in DMF (1 mL) was added HATU (50 mg, 0.13 munol)
at rt and the mixture was stirred at 1t for 16 hrs. 10 mL of EtOAc was added and the mixture was
washed with brine (5 mL x 3}, dried over NaxSQ; and concentrated. The resulted residue was
purified by prep-TLC (PE/ EtOAc = 1:1) to give the title product (25.0 mg, vield: 46%). 'H
NMR (400 MHz, DMSO-d6) 8 8.79 (dd, /=332, 7.2 Hz, 1H), 8.35 - 8.03 (m, 3H), 7.95 (s, 1H),
7.42 —7.29 (m, 5H), 7.28 - 7.14 (m, 2H), 6.94 - 6.84 (m, 1H}, 6.81 {(d, /= 8.0 Hz, 1H), 6.73 {dd.
J=32,20Hz, 1H), 643 (d, /=92 He, 1H), 5.66 - 555 (m, 1H}, 4.75 - 4.39 (m, 1H}, 4.30 -
4.15 {m, 1H). MS: M/e 493 (M+1)".

{0171} Example 21: 2-(5-amino-2-(furan-2-yl}-7H-pyrazolo[4,3-¢][ 1,2 4 Jtriazolo[1,5-

cipyrimidin-7-vi}-N-(2-methoxybenzylpentanamide

5‘\”2 / HiN NH;
O yF N o
O, - / N Howg” NENN S
| _KeCOJDMF “‘ ‘}—“{V) MaOH/EIOH =SS =S
/l\/L\ L&.—'ﬁ :< = T . b
*F’ Step & ( J Step B h=
p;
¢ 2
HATUDIPEA ‘v% Nt
Step & HN\‘{/\O E,\F;L\N--N .
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[3172] Step A: ethyl 2-(5-amino-2-(furan-2-y1)-7H-pyrazolo[4,3-e]{ 1,2 4]riazolof 1,5~
cipyrimidin-7-yl}pentanoate
{0173} A moixture of 2-(furan-2-y}-TH-pyrazolo[4,3-¢][ 1,2, 4lmiazolo] 1, 5-¢lpyrimidin-S-amine
g, 8.3 mmol}, ethyvl 2-bromopentanoate (2.1 g, 9.9 mmol} and KoCO; (2.3 g, 16.6 mmol} in
DMF (50 mL) was stirred at rt overnight. The solution was added with water (30 mL), extracted
with ethyl acetate (50 mL) and washed with brine (50 mL). The organic layer was dried over

NazSO4, concentrated and purified by column chromatography (PEEtOAc =4:1 10 2:1) to get
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ethyl 2-(5-amino-2-(turan-2-yh-TH-pyrazolo[4,3-¢]{ 1,2, 4 ltriazolof 1,S-clpyrinudin-7-
vhpentanoate {600 mg, 20%). MS: M/e 370 (M+1)'

{0174} Step B! 2-(5-ammo-2-(furan-2~-yl}-TH-pyrazolo{4,3-¢ ][ 1.2 4 triazolof1,5-c]pyrimidin-7-
viipentanoic acid

{0175] NaOH solution (324 mg, in 2 mL of water} was added to a solation of ethyl 2-{5-amino-
2-{furan-2-v1}-TH-pyrazolo{4,3-e][ 1,2 4itriazolo{1,5~-clpyrimidin-7-yl)pentanocate (600 mg, 1.6
mumol) in ethanol (10 mL). The reaction mixture was stitred at 1t for 3 hrs. The solution was
concentrated, added with water (10 mL} and acidified with | &V HCI solution to pH=5. The
precipitated solid was filtered and dried to get the desired product as a white solid (475 mg,
86%). MS: Mie 342 (M+1)',

{0176} Step C: 2-(S-amino-2-(furan-2-vl)-7H-pyrazolo[4,3-¢]{ 1,2 4liriazolof 1,5-clpyrimidin-7-
yh-N-(2-methoxybenzylipentanamide

{81771 A muxture of 2-(5-amino-2-(furan-2-yh-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-yhpentanoic acid (30 mg, 0.15 mmol}, (2-methoxy phenyl) methanamine (24 mg,
0.18 mmol), HATU (69 mg, 0.18 mmol) and DIEA (39 mg, 0.3 mmol) m DMF (S ml) was
stirred at 1t for 2 hrs. The solution was added with water (10 mL)}, extracted with ethyl acetate
(10 mL) and washed with brine (10 mL). The organic layer was dried, concentrated and purified
by column chromatography (PE: EtOAc =1:1) to get the desired product (45 mg, 67%). '"H NMR
{400 MHz, DMSO-d6) 6 8.30 (s, 1H), 8.15 (br.s, 2H), 7.95 (s, 1H}, 7.88 (t, /=4.0 Hz, IH), 7.25-
7.10 {m, 3H), 6.95-6.74 {m, 3H}, 5.25 {dd, S=12.0Hz, 4.0 Hz, 1H}, 4.28-4.15 {m, 2H}, 3.75 (5,
3H), 2.35-2.14 (m, 2H), 1.19-1.11 (m, 2H), 0.86 (t, J=8.0 Hz, 3H) ppm. MS: M/e 461 (M+1)".
[0178] Example 22: 2-(5-amino-2-(furan-2-yl}-7H-pyrazolo[4,3-¢][ 1,2 4 Jtriazolof1,5-
clpyrimidin-7-y1-2-phenyl-N-(3-{(triftuoromethylybenzylacetamide

[0179] A mixture of 2-(5-amino-2-(furan-2-y1}-TH-pyrazolo[4,3-¢][ 1,2 4 triazolof1,5-
cipyrimidin-7-vi}-2-phenvlacetic acid (50 wg, (.13 mmol}, (3-
{triffluoromethyhphenybmethanamine (25.5 mg, 6.13 mmol), HATU (56 mg, 0.14 momol) and
DIEA (0.5 mL) in DMF (10 mL) was stirred at RT overnight. The reaction mixture was poured
imto water {20 mbL) and the solid was precipitated from the system. The solid was filtered and
purified by prep-TLC to afford the titdle compound (15 mg, vield: 21.7%). 'H NMR (400 MHz,
DMSO-d6) 88.65 — B.52 (i, TH), 8.24 (s, 1H), .19 (br.s, 1H}, 7.98 - 7.88 (m, 1H}, 7.64 - 7.50
(m, 4H), 7.46 — 7.33 (m, 5H), 7.25(d, /=4 Hz, 1H}, 6,78 - 6.71 {m, 1H), 6.50 (s, 1H}, 443 (d. J
= 8.0 Hz, 2H)ppm. MS: M/e 533 (M+1)".
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{3188] Example 23: 2-(S-amino-2-(foran-2-v1)-TH-pyrazolo{4,3~e}{ 1,2 4]triazolo] 1,5~
clpyrimidin-7-v-N-(3-methylbenzyl)-2-phenylacetamide
{0181 A mowxture of 2-(S-amino-2-(furan-2-v1)-7TH-pyrazolof4,3~e}[ 1,2 41triazolof 1,3~
cipyrimidin-7-y1}-2-phenviacetic acid (50 mg, .13 mmol), m-tolylmethanamine {16 mg, 0.13
mmol), HATU (66 mg, 0.14 mmol) and DIEA (0.5 ;L) in DMF (10 mL) was stirred at RT
overnight. The reaction mixture was ponred into water {20 mL) and the solid was precipitated
from the system. The solid was filtered and purified by prep-TLC to afford the title compound (S
mg, vield: 8%). 'H NMR (400 MHz, DMSO-46) 68.51 - 8.40 (m, 1H), 8.24 (s, 1H), 8.18 (br.s,
2H), 7.98 - 7.91 (m, 1H), 748 - 7.41 {m, 2H), 741 - 7.32 {m, 3H}, 7.27 - 7.23 (m, 1H}, 7.21 -
744 (m, 1H), 7.07 - 6.98 (m, 3H), 6.77 — 6,71 {m, 1H), 6.48 (s, 1H), 4.30 (t, /= 5.2 Hz, 2H),
2.25 {s, 3H)ppm. MS: M/e 479 (M+1)".
{0182 Example 24; 2-(S-amino-2-(furan-2-y1}-7TH-pyrazolo{4.3-e][1,2 4]triazolo[ 1,5-
cipyrimidin-7-y1)-2-phenyl-N-(d-(trifluoromethoxyibenzyllacetamide
{01831 A nuxture of 2-(5~amino-2-(furan-2-y1)-TH-pyrazolof[4,3-¢][ 1,2 4 ltriazolof1,5-
cipyrimidin-7-y1}-2-phenylacetic acid (50 mg, 0.13 nunol), (4-
(triffluoromethoxy)phenylimethanamine (29 mg, (.15 mmol), HATU (55 mg, 0.15 mumol} and
DIPEA {50 mg, (.39 mumol} in BMF {10 mL) was stirred for 4 hours at RT. The reaction mixture
was poured into Ho( (20 mL) and extracted with EtOAc (80 mL x 3}. The combined organic
lavers were washed with brine, dried over Na»S8O4, concentrated and purified by column
chromatography {petroleum ether/EtOAc =1:1~100%EtOCAc) to give target compound (39.3 mg,
55.2%). 'H NMR (400 MHz, DMSO-d6) 5 8.55 (s, 1H), 8.24 (s, 1H), 8.20 (br.s, 2H), 7.95 (s,
{H), 747 - 7.27{(m, 9H), 7.24 (4, /=32 He, 1H), 6.74 (brs, 1H), 6,48 (5, 1H), 445 - 4.27 (m,
2H)ppm. MS: M/e 549(M+1)".
[0184] Example 25: 2-(5-amino-2-(furan-2-y}-7H-pyrazolo{4,3-¢][1.2 4 triazolo[1,5-
cipyrimidin-7-yi}-N-(4d-methylbenzyl }-2-phenylacetamide
[0185] A mowxture of 2-(S-amino-2-(furan-2-v1)-TH-pyrazolof4,3~e}[ 1,2 41triazolof 1,3~
clpyrimidin-7-yl}-2-phenvlacetic acid (50 mg, .13 mmol), p-tolylmethanamine (19 mg, 0.15
mmol}, HATU (55 mg, 0.15 mmol} and DIPEA (50 mg, .39 mmol} in DMF (10 mL) was stirred
for 4 hours at RT. The reaction mixture was poured into Ho(O (20 mL) and extracted with EtOAc
{530 mL x 3). The combined organic layers were washed with brine, dried over NaxS(.,
concentrated and purified by column chromatography (petroleum ether/EtOAcC

=1:1~100%FtOAc) to give the target compound (15.6 mg, 25.1%). 'H NMR (400 MHz, DMSO-
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d6y o 8.42 (1, J= 5.9 Hz, TH), 8.23 (s, TH), 8.18 (br.s, 2H), 7.95 (s, 1H), 7.49 - 7.31 (m, SH),
7.24(d,J=33Hz, 1H), 7.16 - 7.05 (m, 4H), 6.77 — 6.71 (u, i1H), 6,46 (s, 1H)}, 4.28(d, /=359
Hz, 2H), 2.26 (s, 3H). MS: M/e 479(M+1Y",

{0186 Example 26: 2-(5-amino-2-(furan-2-v)-7H-pyrazolo{4,3-e]{1,2 4|triazolo[1,5-
cipyrimidin-7-y1)-N-(4-fluorobenzyl)-2-phenviacetamide

{81871 A muxture of 2-(5-amino-2-(furan-2-yh-TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
clpyrimidin-7-y1}-2-phenylacetic acid (50 mg, 0.13 mumol), (4-fluorophenylimethanamine (19
mg, (.15 mmol}, HATU {55 mg, £.15 mumol} and DIPEA (50 mg, .39 mumol} in BDMF (10 mL)
was stirred for 4 hours at RT. The reaction mixture was poured into H>O (20 mL) and extracted
with EtOAc (50 mL x 3). The combined organic lavers were washed with brine, dried over
Nax804, concentrated and purified by column chromatography (petroleum ether/EtOAc
=1:1~100%E10OAC) to give the target compound (34.7 mg, 55.3%). 'H NMR (400 MHz, DMSO-
d6y 6 851 €s, TH}, 823 ¢s, TH), .19 (br.s, 1H), 7.96 (s, 1H}, 7.44 - 7.19 (m, 8H}, 7.18 - 7.06
{m, 2H), 6.74 (br.s, 1H}, 6.46 (s, 1H}, 4.30(t, 7= 9.7 Hz, 2H). MS: M/e 483(M+1}".

[0188] Example 27: 2-(5-amino-2-(furan-2-yl}-7H-pyrazolo[4,3-¢][ 1,2 4 Jtriazolof1,5-

cipyrimidin-7-v1}-N-(2-methoxybenzyl}-4-methvipentanamide
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[0189] Step A: methyl 2-(S-amino-2-(furan-2-yi)-7TH-pyrazolo[4,3-¢1[ 1,2 4liriazolo{ 1,5-
clpyrimidin-7-vi-4-methylpentanoate

{0190} To a stirred solution of 2-(furan-2-yh-8H-pyrazolof4,3-e][1,2 4]iriazolof 1, 5-clpyrimidin-
S-amine (482 mg, 2 mmol) in BMF {10 mL) was added K2CO3 {552 mg, 4 mmol) and methyl 2-
bromo-4-methyipentancate (418 mg, 2 mmol). After addition, the reaction mixture was stirred
for a weekend. The reaction mixture was poured into HoO (20 mL) and extracted with EtOAc

{15 mL x 3). The combined organic layers were washed with brine, dried over NaxSQOs,
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concentrated and purified by column chromatography (petrolewm ether/EtOAc=3:1~1:1} to give
methyl 2-(5~-ammo-~2~(furan-2-vl)-TH-pyrazoloi4,3-¢1{ 1,2 4]triazolo[1,5-c]pyrimidin-7-y1}-4-
methylpentancate (280 mg, 37.9% ). MS: M/e 370 (M+1}".

{0191} Step B: 2-(5-amino-2-(furan-2-y)-TH-pyrazolo{4,3-¢}{ 1,2 4 |triazolo{1,5-c|pyrimidin-7-
vi)-d-methyipentanoic acid

{0192} To a stirred mixture of methyl 2-(5~amino-2-(furan-2-yh-TH-pyrazolof4,3-
el{1,2,4]triazolof 1,5-¢pyrimidin-7-v-4-methylpentancate (260 mg, 8.54 mmol} in MeOQOH/H:O
(10 mL/5 mL) was added ag. NaOH (2.0 M, 4 mL}. After addition, the reaction mixture was
stirred overnight. Most of solvent was removed to give the aqueous layer, then acidified to
pH=3~4 with ag. HCl and filiered, the cake was collected, dried to give the target compound
{180 mg, 93.8%) as a white solid. MS: M/e 356 (M+1)".

{0193} Step C: 2-(S-ammo-2-(furan-2-y1}-TH-pyrazolo{4,3-¢}{ 1.2 4 ]triazolo[1,5-c]pyrimidin-7-
yvh-N-{Z-methoxybenzyi}-4-methylpentanamide

[0194] A nuxture of 2-(5~amino-2-(furan-2-y1)-TH-pyrazolof[4,3-¢][ 1,2 4 triazolof1,5-
cipyrimidin-7-y-4-methylpentanoic acid (36.9 mg, 0.1 mmol), (Z-methoxyphenyhmethanamine
(13.7 mg, 0.1 mumol}, HATU (46 mg, 0.12 mmol) and DIPEA {(25.8 mg, 0.2 mmol) in DMF (3
wik) was stirred overnight. The reaction mixture was poured into HoO (10 mL) and extracted
with EtOAc (20 mL x 3). The combined organic lavers were washed with brine, dried over
Nax804, concentrated and purified by column chromatography (petroleum
ether/Et0Ac=3:1~1:1) to give the target componnd (35 mg, 74.6%). 'H NMR (400 MHz,
DMSC-d6y 8 831 (s, TH), 817 (5, 2H), 7.95 (5, 1H}, 7.82 (1, J= 5.6 Hz, 1H}, 7.29 - 716 {m,
2H), 7.09-7.07 (4, J=7.2 Hz, 1H), 6.98 — 6.84 {m, 2H), 6.74 (5, 1H), 5.33-5.29 (m, 1H), 4.28-
413 (m, ZH), 3.75 (s, 3H), 2.43 - 2.32 (m, 1H), 2.01-1.95 (m, 1H), 1.24 (s, IH), 0.8§9-0.83 {mm,
EH)ppm, MS: M/e 475 (M+1)"

{#195] Example 28: 2-(S-amino-2-{furan-2-v1}-TH-pyrazolo{4,3-e}{1,2 4triazolo{1,5-
clpyrimidin-7-vl-N-(d-methoxybenzyl}-2-phenyviacetamude

[0196] A mixture of 2-(S-amino-2-(furan-2-vi)-7H-pyrazolo[4,3-e][ 1,2, 4}iriazolof 1,5-
cipyrimidin-7-yi}-2-phenylacetic acid (50 mg, 0.13 mmol), (4-methoxyphenyhmethanamine (30
mg, .15 mmol), HATU (55 mg, 0.15 mmol) and DIPEA (50 mg, 0.39 mmol) in DMF (10 mL}
was stirred for 4 hours at RT. The reaction mixture was poured into HoO (20 mL) and extracted
with EtOAc (50 mL x 3). The combined organic layers were washed with brine, dried over

Na:SO4, concentrated and purified by column chromatography (petroleum ether/EtOCAc
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=1:1~100%Ft0OAc) to givethe target compound (23.6 mg, 36.7%). 'H NMR (400 MHz, DMSO-
d6y & 8.40 {t, J= 6.0 Hz, TH), 8.23 (s, 1H), 8.17 {br.s, 2H}, 7.95 (s, 1H}, 746 — 7.30 (im, SH),
T724(d, J=34Hz 1H), 7.19 - 7.13 (1w, 2H), 6.89 — 6.82 (3u, 2H), 6.74 (br.s, 1H), 6.45 (5, 1H),
4.254(d,J= 5.8 Hz, 2H), 3.72 (s, 4H). MS: M/e 495 (M+1)".

{0197} Example 2% 2-(5-amino-2-(furan-2-yl}-7TH-pyrazolo{4,3-¢]{1,2 4|triazolo[1,5-
cipyrimidin-7-y1)-2-phenyl-N-(d-(trifluoromethylybenzylacetamide

{0198} A muxture of 2-(5-amino-2-(furan-2-y1}-TH-pyrazolo[4,3-¢][ 1,2 4 triazolof1,5-
clpyrimidin-7-vi}-2-phenylacetic acid (50 mg, (.13 mmol}, (4-
(triffluoromethyliphenyhDmethanamine (35 mg, 0.15 mmol}, HATU (55 mg, 0.15 mmol} and
DIPEA (50 mg, 0.39 mmol) in DMF (10 yol.) was stitred for 4 hours at RT. The reaction roixture
was poured nto H>O (20 mL) and extracted with EtOAc (50 mL x 3). The combined organic
lavers were washed with brine, dried over Na»S8O4, concentrated and purified by column
chromatography {petroleum ether/EtOAc =1 1~10%EtOAC) to give target compound (25.7 mg,
37.2%). "H NMR (400 MHz, DMSO-d5) & 8.58 (t, J = 6.0 Hz, 1H), 8.25 (s, 1H), 8.20 (br.s, 2H),
795 ¢s, 1H), 7.68(d, J=8.1 Hz, 2ZH), 7.51 = 741 (m, 4H), 740 - 730 (m, 3H), 7.24 (d, /=33
Hz, {H), 6.74 (br.s, 1H), 6.49 (s, 1H), 4.53 ~4.31 (m, 2H). MS: M/e 533 (M+1)".

{3199} Intermediate-I; 2-(5-amino-2-(turan-2-y1)-7TH-pyrazolof4,3-¢]{ 1,2, 4 triazolof 1,5-

cipyrimidin-7-vi}-2-phenvipropanoic acid
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{0200} Step A: methy! 2-phenylpropanocate

{9201} To a solution of 2-phenylpropanoic acid {5 g, 33.33 mmol} in MeOH (15 mL)}, sulfoxide

chloride (5.15 g, 50 mamol) was added dropwise at 0 “C. Atfter the addition, the reaction mixture
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was stirred at vt for 3h. The mixture was concentrated, guenched with ice water (20 mL),
extracted with EtOAc (30 ml x 3). The combined organic layers were washed with brine, dried
over NapSO4, concentrated and purified by column chromatography (petrolenm
ether/BtOAc=20:1~5:1} to give methyl 2-phenylpropanoate (5.22 g, 95.49%} as vellow oil. MS:
M/e 165 (M+1).

{0202} Step B: methyl 2-bromo-2-phenylpropanoate

{0203} A mixture of methyl 2-phenylpropanoate (5.22 g, 31.83 mmol), NBS (6.80 g, 38.19
mmol}, BPO (0.385 g, 1.5%1 mumol} in carbon tetrachioride (20 mL} was stirred at 70 °C
overnight. The mixture was concentrated, the residue was washed with PE and filtered, the
filirate was concentrated to give methyl 2-bromo-2-phenvlpropancate (7.57 g, 97.87%) as
vellow oil. 'H NMR (400 MHz, CDCI3) 8 7.55(d, } = 7.5 Hz, 2H), 7.40 — 7.27 (m, 3H), 3.80 (s,
3H3, 2.30 (s, 3H)

{8284] Step C: methyl 2-hydrazinyl-2-phenylpropancate hydrochloride

{8285} To a stivred solution of methyl 2-bromo-2-phenylpropanoate (15 g, 62.2 romol) in
acetonitrile (200 mL) was added hydrazine hydrate (80%, 15.5 g, 249 romol). Atter addition, the
reaction mixture was warmed up to 50 °C and stirred for 3.5h. The reaction mixture was
concentrated in vacno, The residue was added HoO (300 mL) and extracted with EtOCAc (200mL
% 3). The combined organic layers were washed with brine, dried over NaxSCu and concentrated
m vacuo. The residue was added EtOAc (50 mL) and added to 4M HCVY EtOAc¢ solution (200
mL} at § °C. After addition, the mixture was stirred for Th at 0 °C, then the mixture was filtered
and the filter cake was washed with EtOAc EA (50 mL), dried to give the target product as a
white solid (9.8 g, 68.5%). 'H NMR (400 MHz, DMSO-d6) § 9.28 (s, 2H), 7.43-7.38 (1u, 5H),
6.23 (s, TH), 3.73 (s, 3H), 1.72 (s, 3H) ppm. MS: M/e 195 (M+1)".

{0206} Step D: methyl 2-(6-amino-4-chloro- 1 H-pyrazolo[3 4-djpyrimidin-1-y1}-2-
phenvipropanocate

[0207] To a stured mixture of methyl 2-hydrazinyl-2-phenylpropanocate hydrochlonide (2.38 g,
10.3 mmol} in acetonitrile (30 mL) was added 2-amino-4.6-dichloropyrimidine-5-carbaldehyde
{1.96 ¢, 1(1.3 mmol}. After addition, the reaction mixture was stirred at rt overnight. The reaction
mixture was warmed up to 70 °C and stirred for 2k, 1M NaHCO: agneous solution was added to
the mixture and the mixture was extracted with EtOAc (50 mL x 3). The combine organic phase
was dried with Na;S0y and concentrated in vacuo. The crude product was purified by column

chromatography {petroleum ether/ EtOAc =4:1} to give the target compound (2.2 g, 64.3%} as a
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white solid. 'H NMR (400 MHz, DMSO-46) 6 8.05 (s, 1H), 7.35-7.31 (m, SH), 7.13-7.11 (m,
2H3, 3.71 (s, 3H}, 3.25 (s, 3H) ppro. MS: M/e 332 (M+1).

[0208] Step E: methyl 2-{(6~-amino-4-(2-(furan-2-carbonyhhvdrazinyl)- 1 H-pyrazolo] 3,4~
dipyrimidin-1-yi}-2-phenylpropancate

{0209} To a stirred mixture of methyl 2-(6~amino-d-chloro-1H-pyrazolo[3,4-dipyrimidin-1-yi}-
2-phenyipropanocate (2.03 g, 6.4 mmol} in DMSO (20 mL) was added furan-2-carbohydrazide
(0.85 g, 6.7 mmol) and DIEA (2.36 g, 18.3 mmol}. After addition, the reaction mixture was
stirred at 120 °C overnight. Most of solvent was concentrated in vacuo and the residue was added
Ho(O (206 mL) and stirred for th. The mixture was filtered and the filter cake was washed with
water. The crude product was dried at 40 °C and used directly in next Step (850 mg, 31.5%).
MS: Mie 422 (M+1)".

{0210} Step F: methyl 2-(S-amino-2-{furan-2-yl)}-7H-pyrazolo[4,3-¢}[ 1,2 4 jtriazolof 1 ,5-
cipyrimidin-7-y1)-2-phenylpropanoate

{02111 A nuxture of methyl 2-(6-amino-~4-(2-(furan-2-carbonylDhydraziny- | H-pyrazolof3,4-
dipyrimidin-{-yl)-2-phenylpropanoate (750 mg, .78 mmol) in BSA (7.5 mL) and HMDS (7.5
mb) was stirred at 110 °C overnight. The mixture was concentrated in vacuo to remove BSA and
HMDS. The residne was added HaO and extracted with EtOAc (20 mL x 3). The combined
organic phase was washed with brine, dried with Na;50. and concentrated in vacuo. The crude
product was purified by column chromatography (petroleum ether/EtOAc=4:1-2:1) to give the
target compound (150 mg, 20.9%) as a white solid. 'H NMR (400 MHz, CDCl) 8 8.31 (s, 1H),
7.64 (s, 1H}, 7.31 {m, 5H), 7.21 {d. /= 4.0 Hz, 1H), 6.59-6.58 (m, 1H), 3.76 (5, 3H}, 2.4 (s,

3 )ppm MS: M/e 404 (M+1)',

{0212} Step G: 2-(5-amino-2-(furan-2-y1)-7H-pyrazolof4,3-¢}f 1,2 4]triazolo] 1,5-cpyrimidin-7-
yh-2-phenyipropanoic acid (Intermediate-)

{8213} To a stirred mixture of methyt 2-(S-amino-2-{furan-2-v1)-7TH-pyrazolo{4,3-

el[ 1,2, 4]triazolof 1,S-clpyrimidin-7-y1)-2-phenylpropanocate (150 mg, 0.34 nmwnol) mm EtOH (3
mkb} was added ag. NaOH (2.0 M, 3 mL). After addition, the reaction mixture was stirred at 70
°C for 1h. Most of EtOH was removed to give the agueous laver, then acidified to pH=3~4 with
ag. HCHand filtered, the filter cake was collected, dried to give the target compound {130 mg,
98.3%) as a white solid. 'TH NMR (400 MHz, DMSO-d6) 8 13.31 (5, 1H), 8.21 (5, 1H), 7.99 5,
2H), 7.95 (s, 1H}, 7.33-7.21 (mm, 6H), 6.75 - 6.74 (1, 1H), 2.32 (s, 3H) ppm. MS: M/e 390
(M+1).
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{8214} Intermediate-f was separated into two enantiomeric sterecisomers (Intermediate-fa,

earlier peak, and Intermediate-Ib, later peak) by chiral prep-HPLC. The chiral separation

conditions are shown below,

intermediate-ia

OH

intarmediate-ib

Cohunn
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{0215} Intermediate-Ib can be synthesized using the following route: (R)-2-(5-armino-2-{furan-

2-y[)-7TH-pyrazolof4,3-¢][ 1,2 4liriazolof 1, 5-c]pyrimidin-7-vi)-2-phenylpropancic acid
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{0216] Step A: di-tert-butyl 1-(1-oxo-2-phenylpropan-2-yhhydrazine-1,2-dicarboxylate
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[0217] To a stirred solution of (S)-2-amino-4-(tert-butoxy -4-oxobutanoic acid {15 g, 0.08 mol)
m dry THF (0.8 L) were added 2-phenvipropanal (53.6 g, 0.4 o) and DTAD (92 g, 0.4 mol) at
0°C. After addition, the reaction was slowly warmed to 11 and stirred overnight under N2 The
mixture was diluted with water/brine, extracted with EtOAc (600 mL). The combined organic
layers were washed with brine, dried over NaxSO4, concentrated to give the target compound
{160 g, crude) as yvellow oil.
{0218} Step B: 2-(1,2-bis(tert-butoxycarbonyhhydrazinyl}-2-phenylpropansic acid
{0219} To a solution of the product of Step A (120 g, 0.3 mol} in DCM (6060 mL) was added a
solution of NaH P4 (10.08 ¢, 0.084 mol} in water (150 mL}. Ho0O (150 mL, 1.46 mol about
4.85 eq)) was added at 0 °C. Then a solution of 75% NaClO: (46 g, .51 1ool, 1.275 oq) in water
{300 mL) was added drop wise to keep the temperature below 10 °C. After addition, the reaction
was warmed to rt overnight, The stiring was stopped and the water layer was discarded. The
organic layer was transferred into 10% NaHSOs solution (300 mL) and the resulting mixture was
stirred at vt for one hour. The organic layer was collected and washed with 13% NaHSO3
solution (300 yul.), brine, dried over NaxSOq, filtered, and concentrated. To the residue was
added CH3UN (200 mL} and the mixture was concentrated again. The resulted residue was
sharried with EtOAc /PE (1/3 ~200 mL) and stirred at 1t overnight. The precipitate was filtered,
washed with EtOAc /PE (1/3, 100 mL) to give the target compound (47, 41% for two Steps) as a
white solid.
{0220} Step C: methyl 2-hydrazinyl-2-phenylpropancate hydrochloride
{0221} To a mixture of the product of Step B (299 g, 0.787 mol) in MeOH (1.2 L) was added
SOCHE (187 g, 1.57 mmol) dropwise at 10--30°C, The resulting muxture was heated at 65°C
overnight. The mixture was cooled to rt and concentrated to give the residue, which was added
EtOAc (100 mL) and concentrated again. The residue was slurry with EtOAc¢ (200 mL) and
filtered, the cake was collected to give the target compound (176 g, 97%, ee%=993%)as a
white solid.
{9222} Step D: methyl (R)-2-(6-amino-4-chloro- 1 H-pyrazolo[3 4-djpyrimidin- I -y1}-2-
phenylpropanocate
{0223} To a stirred mixture of the product of Step € (11.5 g, 50 mmol} and 2-amino-4,6-
dichloropyrimidine-S-carbaldehyde (8.6 g, 50 mmol} in CHyCUN (200 mL) was added POCL (7.7
, 50 mmol} at room temperature. Afier addition, the reaction mixture was stirred at 30°C

overnight. Then the reaction mixture was added dropwise to a system of EtOAc (200 mLYag.
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KsP{4 (37 g, 0.17S mol) in H20 (200 mL) and stirred for 2h. The organic layer was separated,
washed with brine, dried over NaxSQu, concentrated to give the residue, which was dissolved
EtOAc (40 mL), active-carbon (S g) was added and petroleum ether (80 mL) was added
dropwise. The mixture was stirred for half an hour and filtered. The filtrate was concentrated to
give the target compound (15 g, 90°%) as a light vellow solid.

{0224} Step E: methyl (R)-2-(6-amino-4-(2-{furan-2~-carbonyhhydraziny -1 H-pyrazolof3,4-
dipyrimidin- 1-v1}-2-phenylpropanoate

{0225} To a mixture of the product of Step D (114 g, 0.344 mol) and furan-2-carbohyvdrazide (65
g, 0.5166 moly in DMSO {115 mL) was added DIPEA (88 g, 0.688¥ mol). The resulting mixture
was heated at 80°C overnight under No. The muxture was cooled to tt and diluted with PE. The
PE layer was discarded. The DMSO layer was slowly add to water (1.1 L) with vigorous stirring.
A suspension was formed, filtered and washed with water. The solid was slurry with water (500
mb) at vt for 2h, filtered and washed with water, dried in the oven over 3 days to give the target
compound (125 g, 86%) as brown sohid.

{0226} Step F: methyl (R)-2-(S-amino-2-(furan-2-y1-TH-pyrazolo[4,3-¢1[ 1,2, 4]triazolo] |,5-
¢ipyrimidin-7-vi}-2-phenylpropanocate

{92271 To a mixture of BSA (204 g, 1.072 mol) and HMBS (161 g, 1.072 mol) was added the
product of Step E (90.3 g, 0.2144 mol). The resulting mixture was heated at 115°C for 5 hours.
The mixture was cooled to rt and concentrated to dryness under reduced pressure. To the residue
was added EtOH (200 mL} slowly at 1t and the resulting mixture was heated at 75 °C for 1 hour.
The suspension was cooled to rt, maintained at rt overnight with stirring, filtered and the cake
was washed with PE, dried to give target compound (66 g, 76%) as an off-white solid.

{0228} Step G: (R)-2-(5-amino-2-(furan-2-y1}-TH-pyrazolo{4,3-¢}{1.2,4|triazolo1,5-
clpyrimidin-7-y-2-phenylpropanoic acid

{8229} To a mixture of the product of Step F (20.4 g, 50.62 mmol} in MeOH/THF (50 m1/ 150
ml} was added 4N NaOH (63 mL, 253 mmol). The resulting mixture was stirred at 30°C (inner
temperature 25~ 30°C) overnight. The solvent was concentrated under reduced pressure (bath
temperature 25~ 30°C). To the residue were added water (150 mL} and 2N HCi until pH=-3. A
suspension was formed, filtered and washed with water. The solid was collected and slurried
from EtOAc (60 mL} to give a solid (10 g}. The mother Hignid was extracted with HtOAc. The
organic layer was concentrated. The residue was shuried from FtOAc (20 mL) to give a solid

(6.5 g}. The filtrate was concentrated and the residue was shurry with EtOH to give the product
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(1. 1g). The three-batch solids were combined to vield the target compound (17.6 g, 89%) in
total,

{0230] Example 3¢ 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4triazolo[ 1,5-
cipyrimidin-7-y1}-N-phenethyl-2-phenyipropanamide

{0231} To a stirred solntion of 2-(S-amino-2-(faran-2-y1)-TH-pyrazolo]4,3-¢]{1,2 4triazolo{ 1,5-
cipyrimidin-7-y1)-2-phenylpropanocic acid (70 mg, 6.18 mmol), HATU (75 mg, 0.20 mmol) and
DIEA (70 mg, 0.54 mmol)} m THF (15 ml) was added 2-phenvlethan-1-amine (22 mg, 0.18
mimol}. The reaction mixture was stirred at rt for /54 After completion, the reaction mixture was
diluted with EtOAc (30 mi} and then washed with HoO (15 ml * 2). The organic layer was dried
over NapSOy, filtered and then concentrated under reduced pressure to afford a residue. The
residue was purified by prep-TLC with PE: EtOAc (1:2) to afford the product (53.6 mg, 61%).
TH NMR (400 MHz, DMSO-d6) & 8.23 (s, 1H), 7.95 (s, 3H), 7.62 (1, /= 4Hz, 1H), 7.31-7.22 (m,
4 ), 718711 {m, 2H), 7.10-7.01 {m, 5H), 6.74 (dd, J = 4Hz, 2Hz, 1H)}, 3.41-3.35 (m, Z2H),
2.80-2.66 (m, 2H), 2.25 (s, 3H) ppro. MS: M/e 493 (M+1)".
{0232} Example 31: 2-(5-amino-2-(furan-2-yh)-7TH-pyrazolo[4,3-¢][1,2 4 triazolo[1,5-
cipyrimidin-7-vi-N-({(3-hydroxyoxetan-3-yiimethyi}-2-phenylpropanamide

{3233} To a stirred solution of 2-(5~-amino-2-(furan-2-vi}-TH-pyrazolo{4,3-e]{1,2 4]triazolof1,5-
cipyrimidin-7-vi}-2-phenvipropanoic acid {70 mg, 0.18 mmol}, HATU (75 mg, 0.20 mmol) and
DIPEA (70 mg, 0.54 mmol) in THF (10 ml) was added 3-(aminomethylioxetan-3-ol {19 mg,
0.18 mmol}. The reaction mixture was stirred at 1t for 15h. After completion, the reaction
mixture was diluted with EtOAc (30 ml) and then washed with H,O (15 mi X 2). The organic
layer was dried over NapSOq, filtered and then concentrated under reduced pressure to afford a
residue. The residue was purified by prep-TLC with PE: EtOAc (1:5) to the product(35.1mg,
41%). '"H NMR (400 MHz, DMSO-46) § 8.26 (s, LH), 7.95 (s, 3H), 7.45 (1, J = 4Hz, 1H), 7.32-
7.0 (m, 6H), 6.74 (s, 1H}, 5.69 (s, 1H), 4.39 (1, J = 4Hz, 2H), 4.26 {1, J = 4Hz, 2H), 3.44-3.40
(m, 2H), 2.33 (s, 3H) ppm. MS: M/e 475 (M+1}".

10234] Example 31A: (8)-2-(5-amino-2-(furan-2-y1}-TH-pyrazolof4,3-¢][ 1,2 4 Jtriazolof L5-
cipyrimidin-7-y1-N-((3-hydroxyvoxetan-3-yhymethyi)-2-phenvyipropanamide

{0235} To a stirred solntion of {(5}-2-(5-amino-2~{(furan-2-y1}-TH-pyrazelo{4,3-

ell1,2.4ltriazolof 1,5-clpyrimidin-7-v1)-2-phenylpropancic acid (100 mg, 0.26 mmol), HATU
(108 mg, 6.28 mmol) and DIPEA (100 mg, 0.78 mmol} in THF (15 ml) was added 3-

(amimomethyljoxetan-3-0l (27 mg, 0.26 mmol}. The reaction mixture was stirred at 1t for 15h.
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Adfter completion, the reaction mixture was diloted with HtOAc (30 mi} and then washed with
H-0 (15 ml X 2). The organic layer was dried over Na»SOq, filtered and then concentrated under
reduced pressure to afford a residue, The residoe was purified by prep-TLC with PE: EtOAc
{1:5) to afford the product {53.5 mg, 44%). 'H NMR (400 MHz, DMSO-d6) 5 8.26 (s, 1H), 7.96
{s, 3H}, 746 {t, J = 4Hz, 1H), 7.37-7.12 (m, 6H), 6.75 (dd, J = &Hz, 4Hz, 1H)}, 5.70 (s, 1H)}, 4.40
{t, J=4Hz, 2H), 4.26 {dd, J = 8Hz, 4Hz, 2H}, 3.42 (dd, J = §Hz, 4Hz, 2H}, 2.33 (s, 3H) ppm.
MS: M/e 475 (M+1}).
{0236} Example 318 (R)-2-(5-amino-2-(furan-2-y1}-7H-pyrazolo{4,3-¢]{ 1,2, 4itriazolof 1,5~
cipyrimidin-7-v}-N-({(3-hydroxyoxetan-3-yiimethyi}-2-phenylpropanamide
{0237} To a stured solution of (R}-2-(5-amuno-2-(furan-2-y1)-TH-pyrazolo{4,3-

el 1,2, 4]triazolof 1,5-¢lpyrimidin-7-y1}-2-phenyipropanocic acid (100 mg, 0.26 mmol), HATU
(108 mg, 0.28 mumol) and DIPEA (100 mg, 0.78 mumol) in THF (15 ml) was added 3-
{ammomethyljoxetan-3-0f (27 mg, 0.26 mmol). The reaction mixture was stirred at 1t for 1Sh,
After compietion the reaction mxture was diluted with EtOAc (30 ml) and then washed with
HaO (15 mi X 2). The organic layver was dried over NapSQs, filtered and then concentrated under
reduced pressure to afford a residue. The residue was purified by prep-TLC with PE: EtOAc
(1:5) to afford the product {50.3 mg, 41%). 'H NMR (400 MHz, DMSO-d6) § 8.26 (s, 1H), 7.96
(s, 3H}, 7.50-7.41 {m, 1H), 7.37-7.10 (m, 6H), 6.74 (d, /= 4Hz, 1H), 5.70 (s, 1H}, 4.50-4.35 (m,
2H3, 4.32-4.19 (m, 2H), 3.50-3.39 (m, 2H), 2.33 (s, 3H) ppm. MS: M/e 475 (M+1)".
{0238] Example 32: 2-(5-amino-2-(furan-2-v{}-7H-pyrazolo{4,3-e]{1,2 4|triazolo[1,5-
cipyrimidin-7-y1}-N-methyl-2-phenyipropanamide
10239} To a stirred solution of 2-(S-amino-2-(furan-2-y1)-TH-pyrazolol4,3-¢]{1,2 4]iriazolo[ 1,5-
¢lpyrimidin-7-yh-2-phenylpropanoic acid (70 mg, 0.18 mmol}, HATU (75 mg, 0.20 mimol) and
DIPEA (70 mg, 0.54 mmol} in THF (10 ml) was added methylamine hydrochloride (12 mg, 0.18
mimol}. The reaction mixtare was stirred at rt for 1 5h. After completion, the reaction mixture was
diloted with EtOAc (30 mi) and then washed with H-O (15 ml X 2), The organic layer was dried
over NapSQOs4, filtered and then concentrated under reduced pressure to afford a residue. The
residue was purified by prep-TLC with PE: EtOAc (1:5) to afford the product (38.3 mg, 53%,).
TH NMR (400 MHz, DMSO-d6) 6 8.21 (s, 1H), 7.98 (s, 2H), 7.95 (s, 1H), 7.50 {g, J = 4Hz, 1H),
7.34-7.23 (m, 4H), 7.14 (4, J = 4Hz, 2H), 6.74 (dd, J = 4 Hz, 2Hz, 1H)}, 2.64 {d, J = 4Hz, 3H),
2.30 (s, 3H) ppm. MS: M/e 403(M+1)".
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#2460} Example 33: 2-(S-amino-2-{furan-2-v1}-TH-pyrazolo{4,3-e}{1,2 4triazolo{1,5-
clpyrimidin-7-vh-(frans -N-{4-hydroxy-d-methyleyelobex yl)-2-phenvipropanamide

{0241} To a stured solution of 2-(5~-amino-2~-(furan-2~-vl)-TH-pyrazolo{4,3-¢]{ 1.2 4]triazolof 1,5-
cipyrimidin-7-y1}-2-phenyipropanoic acid {50 mg, 0.13 mmol), HATU (54 mg, (.14 mmol) and
DIPEA (50 mg, 0.39 mmol) in THF (10 mi} was added #rons-4-amino-1-methylcyciohexan-1-ol
{17 mg, 0.13 mmol}. The reaction mixture was stirred at 1t for 15h. After completion, the
reaction mixture was diluted with EtOAc (30 mi) and then washed with H,O (15 mi X 2). The
organic layer was dried over Na>50;, filtered and then concentrated under reduced pressure to
afford a residue. The residue was purified by prep-TLC with PE: EtOAc {1:5) to afford the
product {35.7 mg, 56%). 'H NMR (400 MHz, DMSO-d6) § 8.24 (s, 1H), 8.00 (s, 2H), 7.95 (s,
1H}), 7.38(d, J=4Hz, 1H), 7.32-7.24 (m, 4H}, 7.14 (d. S =4Hz, 2H)}, 6.74 (dd, /= 8Hz, 4Hz,
1H}, 4.19 (s, 1H), 3.75-3.65 (m, 1H), 2.25 (5, 3H), 1.75-1.66 (m, 1H), 1.64-1.54 (m, 1H), 1.40-
1.29 {m, 651}, 9.99 (s, 3H) ppm. MS: M/e 301 (M+1)Y

10242} Example 33A: (8)-2-(5~ammo-2~(furan-2-y}-TH-pyrazolof4,3-¢}[ 1,2 4 ]triazolof 1,5-
cipyrimidin-7-yD-(rrans)-N-{(4-hydroxy-4-methyleyelohexyD)-2-phenylpropanamide

{0243} To a stirred solution of (8)-2-(5-amino-2-(furan-2-y1}-7TH-pyrazolo{4,3-

el{ 1,2, 4ltriazolof 1,5-clpyrimidin-7-yl}-2-phenvipropanocic acid (58 mg, 0.13 mmol}, HATU (54
wg, .14 mmol) and DIPEA (50 mg, (.39 mmol) in THF (15 mi) was added frans-4-amino-1-
methyleyclohexan-1-ol (18 mg, 0.14 mumol). The reaction mixture was stirred at rt for [ 5h. After
completion, the reaction mixture was diluted with EtOAc (30 mi} and then washed with HoO (15
ml X 2}, The organic layer was dried over Na:SOy, tiltered and then concentrated vnder reduced
pressure to afford a residue. The residue was purified by prep-TLC with PE: EiOAc (1:5) to
afford the product (36.6 mg, 57%). 'H NMR (400 MHz, DMSO-d6) & 8.24 (s, 1H), 8.00 (s, 2H),
7.95 (s, 1H), 7.37(d, J = 8Hz, IH), 7.33-7.24 (m, 4H), 7.14 (4, J = 8Hz, 2H), 6.80-6.70 (m, 1H),
4.20 (s, 1H), 3.79-3.55 (m, 1H), 2.25 (s, 3H), 1.75-1.66 (m, 1H), 1.64-1.56 (m, 1H)}, 1.40-1.29
{(m, 6H), 0.99 (s, 3H) ppm. MS: M/e 501 (M+1}".

{0244 Example 338: (R)-2-(S-amino-2-(furan-2-v1)}-7H-pyrazolo[4,3-¢][ 1,2 4 }iriazolof 1,5-
cipyrimidin-7-y1}-(frans }-N-{4-hydroxy-4-methylcyclohexyl}-2-phenvipropanamide

{0245} To a stirred solntion of (R)-2-(§-amino-2-(furan-2-v1)-TH-pyrazolo]4,3-

elfl,2.4ltriazolof 1,5-clpyrimidin-7-v1)-2-phenyipropanocic acid (50 mg, 6.13 mmol), HATU (54
mg, 0. 14 mmol) and DIPEA (50 mg, 0.39 munol} in THF {15 ml}) was added trans-4-amino-1-

methyleyclohexan-1-ol (18 mg, 0.14 mmol). The reaction mixture was stirred at rt for 1 5h. After
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completion, the reaction mixture was diluted with EtOA¢ (30 mi) and then washed with H:0 (15
mwl X 2). The organic layer was dried over NaxSOs4, {iltered and then concentrated vnder reduced
pressure to atford a residue. The residue was purified by prep-TLC with PE: EtOAc (1:5) to
afford the product (40.4 mg, 63%). 'H NMR (400 MHz, DMSO-d5} § 8.24 (s, 1H), 8.00 (s, 2H),
7.95 (s, 1H}, 7.37(d, J= 8Hz, I1H), 7.33-7.24 {m, 4H), 7.14 (d, J = 8Hz, 2H)}, 6.74 (dd, J =
4Hz,2Hz, TH), 4.20 (s, TH), 3.76-3.63 {m, TH}, 2.25 (s, 3H), 1.77-1.65 {m, 1H), 1.62-1.53 (m,
{H), 1.40-1.29 (m, 6H), 0.99 (s, 3H) ppm. MS: M/e 501 (M+1)'".

{0246] Example 34: 2-(S-amino-2-{furan-2-y1}-7H-pyrazolo{4,3-e{[1,2 4 [triazolo{1,5-
clpyrimidin-7-v1}-N,2-diphenylpropanamide

{02471 A mowxtare of 2-(S-amino-2-(furan-2-v1)-TH-pyrazolof4,3~e}[ 1,2 41triazolof 1,5~
clpyrimidin-7-yl}-2-phenylpropanoic acid (30 mg, 0.077 mmol}, aniline (7.2 mg, 0.077 munol},
HATU (35.3 mg, 0.092 mumol) and DIPEA (20 mg, 0.154 munol} in DMF (3 mL) was stirred
overnight. The reaction mixture was poured into Hz0 (10 mL) and extracted with EtOAc (10 mL
% 3). The combined organic layvers were washed with brine, dried over Na>SO4, concentrated and
purified by prep-TLC (petroleum ether/EtOAc=1:2) to give the target compound (25 mg, 70%).
'H NMR (400 MHz, DMSO-d6) 8§ 9.77 (s, 1H), 8.29 (s, 1H), 8.04 (s, 2H), 7.95 (s, 1H), 7.58 (d, J
= 8.4 Hz, 2H), 7.38 - 7.22 {m, 6H), 7.13 (d, /= 7.6 Hz, 2H), 7.05 {t, /= 6.8 Hz, 1H), 6.7¢ - 6.70
(m, 1H}, 2.47 (s, 3H)ppm. MS: M/e 465 (M+1)".

{0248] Example 35 2-(S-amino-2-(furan-2-y1}-7TH-pyrazolo{4.3-e][1,2 4]triazolo[ 1,5-
cipyrimidin-7-yi}-N-benzyl-2-phenyipropanamide

{0249] A mixture of 2-(5-amino-2-(furan-2-yh)-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1)-2-phenylpropanoic acid (30 mg, 0.077 mmol), phenylmethanamine (8.2 mg,
0.077 mmol), HATU (35.3 mg, 0.092 nunol) and DIPEA (20 mg, 0.154 munol} in DMF (3 mL)
was stirred overnight, The reaction mixture was poured into HoO (10 mL) and extracted with
EtOAc (10 mL x 3). The combined organic layers were washed with brine, dried over NazS{O4,
concentrated and purified by prep-TLC (petroleurn ether/EtOAc=1:2} to give the target
compound (18 mg, 48.9%). "H NMR (400 MHz, DMSO-46) 3 8.23 (s, 1H), 8.09 (t, /= 6.0 Hz,
1H), 8.02 (5, 2H), 7.95 (s, 1H), 7.34 - 714 (m, 11H), 6.75{(d, /=72 Hz, 1H), 4.34{d, /= 6.0
Hz, 2H), 2.37 (s, 3H)ppm. MS: M/e 479 (M+1)".

{0250] Example 36: 2-(S-amino-2-{furan-2-y1)-TH-pyrazolo[4,3-¢lf 12,4 Jtriazolof 1,5~

clpyrimidin-7-y1-N-(3-hydroxycyclopentyl)-2-phenylpropanamide
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[9251] A mixtare of 2-(S-amino-2-{(furan-2-v1)-7TH-pyrazolof4,3-e}[ 1,2 4itriazolof1,5-
clpyrimidin-7-vi}-2-phenvipropanoic acid (50 mg, §.13 mmol), 3~ammocyclopentan-1-ol
hydrochloride (21 1ug, 0.15 mamol), HATU (57 mg, 0.15 mimol} and DIPEA (34 mg, 0.26 momol)
i DMF (5§ mL}) was stirred at rt for 2 hrs. The solution was added with water (S mL), extracted
with ethy] acetate (10 mL) and washed with brine (10 mL). The organic layer was dried,
concentrated and purified by preparative TLC {EtOAc) to get the desired product (23 mg, 38%).
TH NMR (400 MHz, DMSO-d6) 8 8.21 (d, /=12.0Hz, 1H), 7.97 (br.s, 2H), 7.95 (s, 1H), 7.43-
7.39 (m, 1H)}, 7.32-7.24 (m, 4H), 7.18-7.12 {m, 2H), 6.74 {d, /=4.0Hz, 1H}, 4.47 (d, /=4.0Hz,
1H), 4.18 (br.s, TH), 4.00 (s, 1H}, 2.27 (s, 3H), 1.92-1.73 {(m, 2H), 1.67-1.59 (m, 2H}, 1.40-1.37
(o, 2H) ppm. MS: M/e 473 (M+1)"

{0252] Example 37: 2-(S-amino-2-(furan-2-y1}-7TH-pyrazolo[4,3-¢}f 1.2 4 Jtriazolo{1,5-
clpyrimidin-7-y1}-N-(1-(hydroxymethyheyclopropyh-2-phenyipropanamide.

{0253] To a muxtore of 2-(S-amino-2-(furan-2-yi}-TH-pyrazolof4,3-e}[ 1,2 4iriazolo{ 1,5~
cipyrimidin-7-y1-2-phenylpropanocic acid (40 mg, 0.1 mmol), (I -aminocyelopropyhimethanol
hydrochloride (16 mg, 0.13 mmol), DIPEA (60 mg, 0.46 mmol) in DMF (1 mL) was added
HATU (50 mg, (.13 mmol} at rt and the mixture was stirred at rt for 3 hrs. The mixture was
diluted with 15 mL of EtOAc, washed with brine (8§ mL x 3), dried over NaxSQa, concentrated
and the resnlted o1l was purified by prep-TLC (EtOAc: 100%) to give the title product (28.0 mg,
yield: 619} after lvophilization. 'H NMR (400 MHz, DMSO-d6) § 8.22 (s, 1H), 8.10 — 7.82 (m,
3H), 7.75 (s, TH), 7.35 - 7,19 (m, 4H), 711 (d, / = 8.0 Hz, ZH}, 6.79 - 6.69 (m, 1H}, 4.55{¢ J =
5.6 Hz, 1H}, 3.59 (dd, /=112, 6.0 Hz, 1H), 341 (dd, /=112, 5.6 Hz, 1H), 2.25 (s, 3H}, 0.73 -
0.50 (m, 4H). MS: M/e 459 (M+1)".

[0254] Example 38: 2-(5-amino-2-(furan-2-vl)-7H-pyrazolo[4,3-¢}[ 1,2.4 Jtriazolof |.5-
clpyrimidin-7-y1-N-({R}-2-hydroxypropyl}-2-phenylpropanamide

{92558} To a mixture of 2-(S-amino-2-(furan-2-yi}-TH-pyrazolof4,3-¢}{ 1,2,4 |triazolo1.5-
clpyrimidin-7-vi}-2-phenvipropanoic acid (40 mg, 0.1 mmol), (R)-1-arminopropan-2-ol (20 mg,
0.26 mmol}, DIPEA (60 mg, 0.46 mmol}) in DMF (I mL) was added HATU (50 mg, 0.13 mmol}
at rt and the mixture was stirred at 1t for 3 hrs. The mixture was treated with 15 mL of EtOAc
and 5 mL of brine. The agueous layer was extracted with EtOAc (5§ mL x 3). The combined
organics were washed with brine (§ mb x §), dried over NaxSOy, concentrated and purified by
prep-TLC (EtOAc: 100%) to give the title product (12.0 mg, vield: 27%) after lyophilization. 'H
NMR (400 MHz, DMSO-d8} § 8.24 (d, J = 6.4 Hz, 1H}, 8.07 - 7.85 (m, 3H}, 7.45 - 7.21 (m,
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SH}, 7.14 (dd, /= 13.2, 7.6 Hz, 2H}, 6.74 (s, 1H}, 4.55 (dd, /= 11.2, 4 8 Hz, 1H}, 3.78 - 3.61
(ro, TH), 3.04 — 3.04 (m, 2H), 2.32 (s, 3H), 0.94 (d, J = 6.0 Hz, 3H). MS: M/e 447 (M+1}",
[0256] Example 39 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][ 1,2 4 Jiriazolo[ 1,5~
cipyrimidin-7-y1}-N-(2-methoxyethyl}-2-phenylpropanamide
{02571 A mixture of 2-methoxyethan-1-amine {11.6 mg, 0.15 mmol}, 2-(S-amino-2-(foran-2-yi)-
TH-pyrazoloi4,3-e}{ 1,2 4ltriazolo]1,5-c]pyrimidin-7-y1}-2-phenyipropanocic acid {40 mg, 0.1
munol), HATU (43 mg, 0.11 mmol) and DIPEA (0.2 mL) in DMF (2 mL) was stured at RT
overnight. The reaction mixture was poured into water {20 mL) and extracted with EtOAc (15
mkb x 3). The combined organic layers were washed with brine, dried over Na:S04 and
concentrated under reduced pressure. The residue was purified by prep-TLC (EtOAC: 100%) to
afford the title compound (10 mg, vield: 21.8%). ' H NMR (400 MHz, DMSO-d6) 58.24 (s, 1H),
7.99 {(br.s, 2H), 7.96 (s, 1H), 7.66 — 7.55 (m, 1H), 7.35 - 7.22 {m, 4H), 7.20 - 7.08 {m, 2H), 6.78
~6.64 (m, 1H), 3.34 - 3.22 (m, 4H), 3.16 (s, 3H), 2.30 (s, 3H)ppm. MS: M/e 447 (M+1)".
[0258] Example 40: 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-¢}[ 1,2,4 Jiriazolo] 1,5~
cipyrimidin-7-y1}-N-cyclopropyl-2-phenvipropananude
{0259} To a mixture of 2-(5-amino-2-{furan-2-yi}-7TH-pyrazolof4,3-e}f 1,2, 4 triazolo]1,5-
cipyrimidin-7-vi}-2-phenvipropanoic acid {40 mg, 0.1 mmol}, (I -aminocyclopropylmethanol
hydrochloride {10 mg, 0.17 mmol}, DIPEA (55 mg, 0.42 mmol} in DMF (I mL) was added
HATU (46 mg, 0.12 mmol) at 1t and the mixture was stirred at 1t for 16 hrs. The mixture was
diluted with 10 mL of EtQOAc, washed with brine (5 mL x 3}, dried over Na:S04, concentrated
and the resulted oil was purified by prep-TLC (EtOAc: 100%) to give the title product (18.0 mg,
yield: 42%) after Iyophilization, 'H NMR (400 MHz, DMSO-d6) 8 8.21 (s, 1H), 8.11 — 7.87 (m,
3H), 7.77(d, J=36Hz, 1H),7.34 - 7.21 (m, 4H), 7.12 (d, S = 8.0 Hz, 2H), 6.77 - 6.70 {m, 1H},
2.70 - 2.62 {(m, 1H), 2.27 (s, 3H), 0.60 - 0.39 (m, 4H). MS: M/e 429 (M+1).
{8260} Example 41: 2-(S-amino-2-{furan-2-v1}-TH-pyrazolo{4,3-e}{1,2 4triazolo{1,5-
¢lpyrimidin-7-v-N-(Z-morpholinoethyl}-2-phenvipropanamide
{0261} To a stired solution of 2-(5-amino-2-(furan-2-y1}-7TH-pyrazolo{4,3-¢]{ 1.2 4]triazolo{1,5-
cipyrimidin-7-y1}-2-phenyipropanoic acid (80 mg, .21 mmol), HATU (86 mg, (.23 mmol} and
DIPEA (80 mg, 0.62 mmol) in THF (15 wi} was added Z-morpholinoethan-1-amine (27 mg, 0.21
mmol). The reaction mixture was stirred at 1t for 1 Sh. After completion, the reaction mixture was
diluted with EtOAc (30 ml) and then washed with HoO (15 mi X 2). The organic layer was dried

over NaxS{, filtered and then concentrated under reduced pressure to afford a residue. The
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residue was purified by prep-TLC with BCM:MeOH (5:1) to atford the product (16.2 mg, 16%).
TH NMR (400 MHz, DMSO-d6) & 8.32 (s, 1H), B.06 (s, 2H), 7.99-7.94 (m, 2H), 7.42-7.23 (i,
SH}, 7.09-7.00 (m, 2H)}, 6.80-6.71 (m, 1H), 4.00-3.94 (m, 2H), 3.69-3.51 (m, 8H), 3.15-3.00 (m,
4H), 2.27 (s, 3H) ppm. MS: M/e 502 (M+1)".

{0262] Example 42: 2-(5-amino-2-(furan-2-y1}-7TH-pyrazolo{4,3-¢]{ 1,2 4|triazolo[1,5-
cipyrimidin-7-y1-N-{(benzo[d}[ 1,3 Jdioxol-5-vimethyl}-2-phenylpropanamide

10263} To a stirred solution of 2-(S-amino-2-(furan-2-v1)-TH-pyrazolo{4,3-¢{1,2 4]triazolo[ 1,5-
cipyrimidin-7-vi}-2-phenylpropanoic acid (100 mg, 0.26 mmol}, HATU (108 mg, 0.28 mmol)
and DIPEA (100 mg, 0.78 mmol) in THF (15 mi) was added benzo[di]1,3jdioxol-5-
yimethanamine (43 mg, 0.28 mumol). The reaction mixture was stitved at 1t for 15h. Afier
completion, the reaction mixture was diluted with EtOAc¢ (30 ml) and then washed with HoO (15
ml X 2). The organic layer was dried over Na:SOy, filtered and then concentrated under reduced
pressure to afford a residue. The residue was purtfied by prep-TLC with PE: EtOAc (1:1) to
afford the product (23.2 mg, 17%). 'H NMR (400 MHz, DMSO-d6) 8 823 (s, 1H), .05 (t, J =
8Hz, 1H), 7.98 (s, 2H), 7.95 (s, 1H), 7.32-7.24 (m, 4H), 7.21-7.17 o, 2H), 6.80 (d, /= 8Hz,
1H), 6.79-6.71 {m, 3H), 5.94 (s, 2H), 4.31-4.12 (m, 2H), 2.35 (s, 3H) ppm. MS: M/e 523 (M+1)".
{#264] Example 43: 2-(S-amino-2-{furan-2-v1}-7TH-pyrazolo{4,3-e}{1,2 4triazolo{1,5-
cipyrimidin-7-vi}-N-cyelohexyl-2-phenvipropanamide

{0265] A mixture of 2-(S-amino-2-(furan-2-vi)-7H-pyrazolo[4,3-e][ 1,2 4itriazolof 1,5-
cipyrimidin-7-y1}-2-phenyipropanoic acid (30 mg, 6.077 mmol}, cyclohexanamine (7.6 mg,
0.077 mmoly, HATU (35.3 mg, 0.092 mmol) and DIPEA (20 mg, 0.154 mmol) in DMF (3 mL)
was stirred overnight, The reaction mixture was poured into HaO (10 mL) and extracted with
EtOAc (10 mL x 3). The combined organic layers were washed with brine, dried over Na>SOq,
concentrated and purified by prep-TLC (petroleom ether/EtOAc=1:2) to give the target
compound (19 mg, 52.4%). "H NMR (400 MHz, DMSO-d6) § 8.23 (s, 1H), 7.98 (s, 2H), 7.95 (5,
1H), 748 (d, /J=8.0Hz, 1H), 7.35 - 7.21 (m,4H), 7.14 (d, /= 6.8 Hz, 2ZH), 6.74 (m, 1 H), 4.10
(s, 1H), 3.64 (m, 1H}, 2.26 (s, 3H), 1.79 (4, /= 11.2 Hz, 1H), 1.61 (s, SH), 1.20 - 1.09 (m,
SHippm. MS: M/e 471 (M+1)".

{0266] Example 44: 2-(5-amino-2-{furan-2-y1}-7TH-pyrazolo{4,3-¢]{1,2 4]triazolo[1,5-
cipyrimidin-7-y1)-N-(2-{4-{4-( 2-methoxyethoxy)phenvljpiperazin- L -ylethyl-2-

phenylpropanamide
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{0267 Step A: 2-(2-(4-(4-(Z-methoxyethoxy)phenylpiperazin-1-yhethylhisoindoline-1,3-dione
{0268] A mixture of 1-{4-(2-methoxyethoxy)phenylipiperazine (1 g, 4.24 mmol}), 2-(2-
bromoethybisoindoline-1,3-dione (1.08 g, 4.24 mmol) and KoCOs (1,17 g, 8.48 mmol) in DMF
(20 L) was stirred at 60°C overnight. The reaction mixture was poured into HoO (S0 mL) and
filtered. The cake was collected, dried to give the target compound (800 mg, 46.1%) as a white
solid. MS: M/e 410 (M+1)".

[3269] Step B: 2-(4-(4-(2-methoxyethoxy)phenvlpiperazin- 1 -yljethan-1 -amine

{0278} To a stired solution of the product of Step A (800 mg, 1.96 nunol) in EtOH (20 mL) was
added NoH4. H2O (196 mg, 3.91 mmol). After addition, the reaction was stirred at 80°C
overnight. The reaction was concentrated to give the residue, which was washed with EtOAc (40
mlb) and filtered. The filtrate was concentrated to give the target compound (490 mg, §9.6%} as a
white syrup. MS: M/e 280 (M+1)".

{0271} Step C: 2-(S-amino-2-(furan-2-v1}-TH-pyrazolo{4,3-¢]{ 1,2 4 ]iriazolo[ 1, 5-¢]pyrimidin-7-
yh-N-(2-(4-{4-(2-methoxyethoxyphenylpiperazin-1 -yl jethyi}-2-phenylpropanamide

[9272] A mixtare of 2-(S-amino-2-{(furan-2-v1)-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
¢lpyrimidin-7-vi}-2-phenvipropanoic acid (38.9 mg, 0.1 mumol), the product of Step B (28 mg,
0.1 mmol), HATU (46 mg, 0.12 mmol} and DIPEA (25.8 mg, 0.2 mmol) in DMF (3 mL} was
stirred overnight. The reaction mixture was poured into H»O (15 mL) and extracted with EtOAc
{10 mL x 3). The combined organic layers were washed with brine, dried over NaxSQs,
concentrated and purified by prep-TLC (petroleum ether/EtOAc=1:2) to give the target
compound, which was further purified by washed with EtOH and filtered. The cake was
collected, dried to give the target compound (15 mg, 23%). 'H NMR (400 MHz, DMSO-d6) &
8.25 (s, 1H), 8.05 (5, 1H), B.OG - 7.96 (m, 1H), 7.34 - 715 (m, TH}, 6.78 — 6.73 {m, 1H), 6.69-
6.62 (m, 4H), 3.96-3.92 (m, 2H), 3.64 - 3.537 (m, 2H), 3.31 — 3.24 (m, 2H), 3.29 (s, 3H) 2.72-
2.58 (m, 4H), 2.43 - 2.31 {m, 6H), 2.29 (s, 3H)ppm. MS: M/e 651 {M+1}".

{0273] Example 45: 2-(5-amino-2-(furan-2-v{}-7H-pyrazolo{4,3-e]{1,2 4|triazolo[1,5-

cipyrimidin-7-y1)-2-phenyl-N-(2-(piperazin- 1 -yhethyDpropanamide
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{0274} Step A tert-butyl 4-(2-(1,3-dioxoisoindoiin-2-vlethyl}piperazine- 1 -carboxylate

{0275] A mixture of tert-butyl piperazine-1-carboxylate (1 g, 5.38 mmol}, 2-(2-
bromoethybisoindoline-1,3-dione (1.36 g, 5.38 nunol) and K,COs (148 g, 10.76 munol) in DMF
(20 mL} was stirred at 60°C overnight, The reaction mixture was poured into HoO (S0 mL) and
filtered. The cake was collected, dried to give the target compound (700 mg, 36.2%) as a white
solid. MS: M/e 360 (M+1)".

[0276] Step B! tert-butyl 4~ 2-aminoethylpiperazine-1-carboxylate

{02771 To a stirred solution of the product of Step A (700 mg, 1.95 nunol) in EtOH (20 mL) was
added NoH4 . H2OG (195 mg, 3.9 mmol). After addition, the reaction was stirred at 80°C overnight.
The reaction was concentrated to give the residue, which was washed with EtOAc¢ (40 mi) and
filtered. The filirate was concentrated to give the target compound (460 mg, 1060%) as coloriess
syrup. MS: M/e 230 (M+1).

{0278} Step B! tert-butyl 4-(2-(2-(5-ammo-2-(furan-2-y1}-7H-pyrazolo{4,3-¢}[ 1.2 4 triazolo{1,5-
cipyrimidin-7-vi}-2-phenvipropanamidojethylipiperazine- 1 ~carboxylate

{02791 A mowxtare of 2-(S-amino-2-(furan-2-v1)-TH-pyrazolof4,3~e}{ 1,2 41triazolof 1,5~
clpyrimidin-7-yl}-2-phenylpropanoic acid (60 mg, §.154 mmol}, the product of Step B (353 mg,
0.154 mmol), HATU (70.6 mg, 0.18 mmol) and DIPEA (40 mg, 0.308 mmol) in DMF 3 mL)
was stirred overnight. The reaction mixture was poured into H2O (15 mL) and extracted with
EtOAc (10 mL x 3). The combined organic layers were washed with brine, dried over NaxSOq,
concentrated and purified by prep-TLC (petrolenm ether/EtOAc=1:2) to give the targe
compound (34 mg, 36.8%) as a white solid. MS: M/e 601 (M+1)".

{0280} Step D 2-(S-amino-2-(furan-2-y-7TH-pyrazolof4,3-¢}{ 1,2 4 jtriazolo] 1 ,5-cipyrimidin-7-
y-2-phenyl-N-(2-(piperazin-1 ~yvlethyvlipropanamide

{0281} To a stirred solution of the product of Step C (34 mg, 0.057 mmol) in EtOA¢ (3 mL) was
added FtOAc/HCI (g) (4.0 M, 3 mL). After addition, the reaction was stirred overnight, The

reaction mixture was concentrated to ~3mb and filiered. The cake was collected, dried to give
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the target product (28 mg, 52.2 %), 'H NMR (400 MHz, DMSO-d6) & 11.83 (s, 1H), 9.55 (s,
2H), 830 (s, 1H), 8.04 (s, TH), 7.96 (s, 2H), 7.27 (dd, J= 8.4, 5.1 Hz, 4H), 7.15 - 7.05 (im, 2H),
6.75{dd, J=3.1, L6 Hz, 1H), 3.44 (dd, /=398, 33.2 Hz, 13H), 2.29 (s, 3H)ppm. MS: M/e 501
{(M+1)".

{0282] Example 46: 2-(5-amino-2-(furan-2-yH-TH-pyrazolo{4,3-¢]{ 1,2 4|triazolo[1,5-
cipyrimidin-7-y1)-N-(1-(4-(Z-methoxyethoxy)phenvlpi peridin»éi*yi)—;Z—phenyi propanamide
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{0283} Step A tert-butyl (1 -(4-(2-methoxyethoxyiphenypiperidin-4-yljcarbamate

[0284] A moxture of tert-buty] pipenidin-4-vlcarbamate (2.3 g, 10 mmol}, {-bromo-4-(2-
methoxyethoxyibenzene (2 g, 10 munol), Pda(dba); {(0.905 g, | nmumol), X-phos (0.952 g, 2 mmol)
and Cs2C0; (6.52 g, 20 mumol} in toluene (30 mb} was stirred at 120°C for 3 hours under No. The
reaction was concentrated to give the residue, which was treated with EtOA¢/HO (56 mL/20
mL). The organic layer was separated, washed with brine, dried over NapSQO4, concentrated and
purified by column clhromatography (petroleom ether/EtOAc=8:1~3:1) to give the target
compound (0.9 g, 25.8%) as yellow oil. MS: M/e 351 (M+1)",

{3285} Step B! 1-(4-(2-methoxyethoxyphenvlipiperidin-d-amine hydrochloride

[0286] To a stured solution of the product of Step A (0.9 g, 2.57 mimol} in CHoCl (10 mL) was
added EtOAc/HCI(g) (4.0 M, 4 mL). After addition, the reaction was stirred overnight. The
reaction was concentrated to ~5 mL and filtered. The cake was collected, dried to give the target
compound (680 mg, 92.4%) as a white solid. MS: M/e 251 (M+1)".

{02871 Step C: 2-(S-amino-2-(foran-2-v1)-TH-pyrazolol4,3-¢ ][ 1,2, 4]triazolo[ 1, 5-¢c]pyrimidin-7-
yh-N-(1-{4-(2-methoxyethoxyiphenyljpiperidin-4-v1)-2-phenylpropanamide

{0288} A mixture of 2-(S-amino-2-{furan-2-y1}-TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-vi}-2-phenvipropancic acid {38.9 mg, 0.1 mmiol}, the product of Step B (28.6 mg,
0.1 momol), HATU (46 mg, 0.12 mmol) and DIPEA (25.8 mg, 0.2 mmol) in DMF (3 mL} was
stirred overnight. The reaction mixture was poured into H-O (15 mL) and extracted with EtOAc
{10 mL x 3). The combined organic layers were washed with brine, dried over NaxSCs,

concentrated and purified by prep-TLC (petroleum ether/EtOAc=1:2) to give the target
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compound (27 mg, 43.4%). TH NMR (400 MHz, DMSO-46) 6 8.23 (s, 1H), 8.01 (s, 1H), 7.95 (s,
1H), 7.62(d, /=76 Hz 1H), 7.35 - 7.23 (m, 4H), 7.21 — 7.13 (m, 2ZH), 6.87 - 6.71 (m, 5H)},
4.00 —3.92 (m, 2H), 3.88 - 3.75 (m, 1H), 3.62 — 3.57 (m, 2H), 3.46 — 3.35 (m, 2H), 3.28 (s, 3H),
271 -2.58 (m, 2H), 2.27 (s, 3H), 1.91 — 1.69 (m, 2H), 1.61 —~ 1.45 {m, 2H)ppm. MS: M/e 622
(M+1)"

{0289 Example 47: 2-(5-amino-2-(furan-2-y1}-7TH-pyrazolo{4,3-¢]{1,2 4]triazolo[1,5-
clpyrimidin-7-y1-N-((15,2R}-2-hydroxycyclopentyl)-2-phenylpropanamide

{0290} A mixture of 2-(S-amino-2-{furan-2-yl}-7TH-pyrazolof4,3-e}{ 1,2 4 itriazolof1,5-
cipyrimidin-7-vi}-2-phenylpropanoic acid {38.9 mg, 0.1 mmol}, (1R, 28}-2-aminocyclopentan-1-
ol hydrochlonide (13.7 mg, 0.1 mmol), HATU {43 mg, .12 mmol) and DIPEA (25.8 mg, 0.2
mmol) in DMF (3 mL} was stirred overnight. The reaction mixture was poured into H,O (10 mL)
and extracted with EtOAc (10 mL x 3). The combined organic layers were washed with brine,
dried over NaxSO4, concentrated and purified by prep-TLC (petrolewmm ether/EtOAc=1:2) to give
the target compound (27 mg, 57%). "H NMR (400 MHz, DMSQ-d6) & 8.28 — §.25 (m, 1H), 7.98
(s, 2H), 7.96 (s, 1H}, 7.38 — 7.22 (im, 4H), 7.19 - 7.07 (m, 2H), 6.95 - 6.81 {(m, 1H), 6.79 - 6.70
(my, 1H}, 4.66 — 4.56 (m, 1H)}, 4.00 - 3.79 (m, 2H}, 2.34{d, /= 104 Hz, 3H), 1.89 (m, 1H), 1.78
~1.54 {m, 38, 1.31 — 1.2F (m, 2H)ppm. MS: M/e 473 (M+1)".

{#291] Example 48: 2-(S-amino-2-{furan-2-v1}-TH-pyrazolo{4,3-e}{1,2 4triazolo{1,5-
clpyrimidin-7-yl-N-((1R,25)-2-hydroxyeyclopentyl)-2-phenylpropanamide

{02921 A mixture of 2-(5-amino-2-(furan-2-yh)-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1}-2-phenylpropanoic acid (38.9 mg, 0.1 mmol}, (18,2R}-2-aminocyclopentan-1-
ol hvdrochloride (13.7 mg, 0.1 mamol), HATU (45 mg, 0.12 mumol) and DIPEA (25.8 1ug, 0.2
mmol} in DMF (3 mL) was stirred overnight. The reaction mixture was poured mto HoO (10 mL)
and extracted with EtOAc¢ (10 mL x 3). The combined organic layers were washed with brine,
dried over NazS{4, concentrated and purified by prep -TLC (EtOAC) to give the target
compound (31 mg, 65%). 'H NMR (400 MHz, DMSO-d6) § 8.28 — 8.25 (mn, 1H), 7.98 (s, 2H),
7.96 (s, 1H), 7.38 ~ 7.22 (m, 4H), 7.19 - 7.07 {m, 2H), 6.95 - 6.81 {1, 1H}, 6.79 - 6.70 (m, 1H},
4.66 - 4.56 (m, 1H}, 4.00 - 3.79 {m, 2H), 2.34 (d, J = 10.4 Hz, 3H}, 1.89 (m, 1H)}, 1.78 - 1.54
{m, 3H), 131 — 1.21 (m, 2F)ppm. MS: M/e 473 (M+1)"

{0293] Example 48A: (8)3-2-(5-amino-2-(furan-2-yl}-7TH-pyrazolo{4,3-e}[1,2 4]triazolof 1,5~

clpyrimidin-7-yD-N-((1R,25}-2-hydroxycyclopentyl)-2-phenyipropanamide
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{8294} A mixtore of (8)-2-(5-amino-2-(furan-2-vi}-TH-pyrazolo[4,3-e]{ 1,2 4 jtriazolof 1,5~
clpyrimidin-7-vi}-2-phenvipropanoic acid (100 mg, 0.26 romol), (15,2R}-2-aminocyclopentan-1-
ol hydrochloride (35.3 myg, (.26 mmol), HATU (120 mwg, §.31 mmol} and DIPEA (67 mg, (.52

mmol} in DMF (4 mL) was stirred overnight. The reaction mixture was poured into H20 (10 mL)

and extracted with EtOAc (10 mL x 3). The combined organic layers were washed with brine,

dried over NaxS04, concentrated and purified by prep ~-TLC {(EtOAc) to give the target
compound (53 mg, 52.4%). 'H NMR (400 MHz, DMSO-d6) 5 8.28 — 8.25 (m, 1H), 7.98 (s, 2H),

7.96 (s, 1H), 7.38 - 7.22 (m 443, 7.19 - 7.07 (m, 2H}, 6.95 - 6,81 (m, 1H}, 6.79 - 6,70 (m, 1H),

4.66 - 4.56 (m, 1H)Y, 4.00 - 379 (m, 2H), 2.34 (d, J = 10.4 Hz, 3H), 1.89 {m, 1H), 1.78 - 1.54

(m, 3H), 1.31 — 1.21 (o, 2H)ppm. MS: M/e 473 (M+1)".

{0295] Example 488 (R)-2-(S-amino-2-(furan-2-v1)}-7H-pyrazolo[4,3-¢][ 1,2 4}iriazolof 1,5-
clpyrimidin-7-yl-N-((1R,25)-2-hydroxyeyclopentyl)-2-phenylpropanamide

{0296] A mixture of (R)}-2-(5-amino-2-{furan-2-y}-7TH-pyrazolof4,3-e}{ 1,2 4 Jtriazolof 1,5-

cipyrimidin-7-y1-2-phenylpropanocic acid (100 mg, 0.26 mumol), (18,2R)-2-aminocyclopentan-1 -~

ol hvdrochloride (35.3 mg, 0.26 munol), HATU (120 mg, 0.31 mmol) and DIPEA (67 mg, 0.52

mmol} in DMF {4 mL) was stirred overnight. The reaction mixture was poured into HoO (10 mL)

and extracted with EtOAc (10 mL x 3). The combined organic layers were washed with brine,

dried over Na;S{4, concentrated and purified by prep-TLC {(EtOAc) to give the target compound

(50 mg, 52.4%). 'H NMR (400 MHz, DMSO-d6) 5 8.28 — 8.25 (m, 1H), 7.98 (s, 2H), 7.96 (s,

1H), 7.38 - 7.22 (m, 4H), 7.19 - 7.07 (m, 2H}, 6.95 - 6.81 (m, 1H), 6.79 - 6.70 (m, 1H}, 4.66 -

4.56 {m, 1H}), 4.00 - 3.79 (m, 2H), 2.34 (d, /= 10.4 Hz, 3H}, 1.8% {m, 1H), 1.78 - 1.54 {m, 3H},

£.31 - 1.21 Gm, 2HDppm. MS: M/e 473 (M+1)'.

[0297) Example 49: 2-(5-amino-2-{furan-2-y1)-7H-pyrazolo[4,3-¢]{1,2.4]t riazolo1,5-

clpyrimidin-7-y}-2-phenyl-N-{{tetrahydrofuran-2-yhmethylpropanamide

[3298] A mixtare of 2-(S-amino-2-{(furan-2-v1)-7TH-pyrazolof4,3-e}[ 1,2 4itriazolof1,5-

clpyrimidin-7-vl}-2-phenvipropanoic acid (30 wg, 0.12 mmol), tetrahydroforan-2-

yimethanamine (16 mg, 0.15 mumnol), HATU (§7 mg, 0.15 mmol} and DIPEA (31 mg, 0.24
mmol} in DMF (5 mL) was stirred at 1t for 2 hrs. The solution was added with water (18 mL},
extracted with ethyl acetate (10 mL) and washed with brine {10 mL). The organic layer was
dried, concentrated and purified by preparative TLC (EtOAc) to get the desired product (20 mg,
339%). 'H NMR (400 MHz, DMSQ-46) 5 8.25 (d, /= 8.0 Hz, 1H), 7.94 (br.s, 2H), 7.96 (s, 1 H),
747-743 (m, 1H), 7.31-7.25 (m, 4H), 7.18-7.12 (m, 2H}, 6.74 {d, /=4.0Hz, 1H), 3.92-3.87 {m,
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1H), 3.63-3.47 (m, 2H), 3.28-3.08 (m, 2H), 2.31 (s, 3H), L.BE-1.61 (m, 3H), 1.49-1.40 {m, IH)
ppm. MS: M/e 473 (M+1Y

[0299] Example 5&: 2-(S-amino-2-(furan-2-yl}-TH-pyrazolo[4,3-e1[ 1,2 4 triazolo{ 1, 5-
cipyrimidin-7-y1}-2-phenvi-N-({{R;-tetrahydroturan-2-ylymethylpropanamide

{836¢] A muxture of 2-(5-amino-2-(furan-2-yD-TH-pyrazolo[4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1)-2-phenylpropanocic acid (50 mg, 0.12 mmol), (R)-(tetrabydroturan-2-
yvhmethanamine (16 mg, 0.15 mmol), HATU (57 mg, 0.15 mmol) and DIPEA (31 mg, 0.24
mmol} in DMF {5 mL) was stirred at 1t for 2 hrs. The solution was added with water (10 mL),
extracted with ethyl acetate (10 mL} and washed with brine (10 mL). The organic layer was
dried, concentrated and purified by preparative TLC (EtOAc) to get the desived product (20 mg,
33%). 'H NMR (400 MHz, DMSO-d6) & 8.25 (d, J=8.0Hz, 1H), 7.94 (br.s, 2H}, 7.96 (s, 1H},
7.47-7.43 (m, 1H), 7.31-7.25 (m, 4H), 7.19-7.12 (m, 2H), 6.74 (s, 1H), 3.92-3.87 (1, 1H}, 3.63-
3.47 (m, 2H}, 3.27-3.07 {m, 2H), 2.31 (3, 3H), 1.79-1.63 (m, 3H}, 1.49-1.40 (m, 1H) ppm. MS;
Mie 473 (M+1)°

{0301} Example 51: 2-(S-amuino-2-(furan-2-y1)-TH-pyrazolo[4,3-¢}[ 1,2,4 Jiriazolo] 1,5~
cipyrimidin-7-vi}-2-phenyl-N-{{{S)-tetrahvdrofuran-2-yDmethvljpropanamide

[0302] A mixtare of 2-(S-amino-2-{(furan-2-v1)-7TH-pyrazolof4,3-e}[ 1,2 4itriazolof1,5-
cipyrimidin-7-vi}-2-phenvipropancic acid {50 mg, .12 mmol}, (8)-{tetrabydrofuran-2-
yvhmethanamine (16 mg, 0.15 mumol), HATU (§7 mg, 0.15 mmol) and DIPEA (31 mg, 0.24
mmol} in DMF (5 mL) was stirred at 1t for 2 hrs. The solution was added with water (10 mL),
extracted with ethyt acetate {10 mL) and washed with brine (10 mL). The organic layer was
dried, concentrated and purified by preparative TLC (EtOAc) to get the desired product (26 mg,
43%). 'H NMR (400 MHz, DMSQ-d6) § 8.25 (d, J=8.0Hz, [H), 7.94 (br.s, 2H), 7.95 (s, 1H),
747-7.43 (m, 1H}), 7.31-7.25 (m, 4H), 7.18-7.12 (m, 2H), 6.74 (d, /=4.0Hz, 1H), 3.92-3.87 {m,
1H), 3.63-3.47 (m, 2H), 3.28-3.08 (m, 2H), 2.31 (s, 3H), L.BI-1.61 (m, 3H), 1.49-1.40 {m, IH)
ppm. MS: M/e 473 (M+1Y

{0303] Example 52; 2-(S-amino-2-(furan-2-y1}-7TH-pyrazolo{4.3-e][1,2 4]triazolo[ 1,5-
cipyrimidin-7-yl}-{frans -N-{4-hydroxycyclohexyli-2-phenylpropanamide

{0304} To a stirred solntion of 2-(S-amino-2-(faran-2-y1)-TH-pyrazolo]4,3-¢]{1,2 4triazolo{ 1,5-
cipyrimidin-7-y1)-2-phenvipropanoic acid (100 mg, 0.26 mmol}, HATU (108 mg, (.28 mmol}
and DIPEA (100 mg, 0.78 mmol) in THF (15 mi) was added #rans-4-aminocyclohexan-i-ol (33

mg, (.28 mmol). The reaction mixture was stirred at rt for 1 5h. After completion, the reaction

Bl
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mixture was diluted with EtOAc (30 wmi} and then washed with HaO (15 mi X 2. The organic
faver was dried over NaxSQu, filtered and then concentrated under reduced pressure to afford a
residue. The residue was purified by prep-TLC with PE: EtOAc (1:5) to afford the product (71.0
mg, 57%). 'H NMR (400 MHz, DMSO-46) 3 8.22 (s, 1H), 7.96 (s, 2H), 7.95 (s, 1H), 748 (4, J =
&Hz, 1H), 7.31-7.22 (m, 4H), 7.14 {d, J = 8Hz, 2H)}, 6.74 (dd, J = 4Hz2Hz, 1H), 3.62-3.56 {m,
TH), 3.30-3.28 (m, 1H)Y, 317 (5, TH)Y, 2.24 (s, 3H), 1.82-1.65 (my, 4H}, 1.24-1.11 (m, 4H) ppm.
MS: M/e 487 (M+1)",

{0305} Example 52B:(R)-2-(5-amino-2-(furan-2-y1}-7TH-pyrazolo{4,3-¢{1.2,4 |triazols{1,5-
cipyrimidin-7-vi}-N-({frans)-4-hydroxyeyclohexyl}-2-phenyipropanamide.

19306} To a muxture of (R)}-2-(S-amino-2-(furan-2-yD}-TH-pyrazolof[4,3-¢][ 1,2 4 Jtriazolo] 1,5~
clpyrimidin-7-yl}-2-phenylpropanoic acid (6.0 g, 15.4 mmol), {rans)-4-aminocyclohexan-1-ol
hydrochloride (2.7 g, 17.9 mmol), DIPEA (7.9 g, 61.2 mmol) in THF (60 mL) was added HATU
{6.4 g, 16.8 mmol) at rt and the mixture was stirred at 1t for 16 hrs. The reaction mixture was
filtered and the filtrate was added 50 wml of ag. NaHCO;, stirred for 10 min and extracted with
EtOAc (S0 mL x 2). The combined extract was washed with brine (50 rol x 2), dried over
Na:zSO4 and concentrated. The resulted residue was purified by column chromatography to give
6.8 g of crude product, which was recrystalized in Heptane/Acetone (3.7, 100 mL). The
suspenston was filtered, washed with Heptane/Acetone (1:1, 20 ml}, dried under high vacoum
for 2 hrs to give the title product (4.5 g, vield: 60%). TH NMR (400 MHz, DMSO-d6) 8 8.22 (s,
1H), 8.13 - 7.82(m, 3H), 748 (d, J = 8.0 Hz, 1H), 7.33 - 7.22 (m, 4H}, 7.18 - 7.11 (m, Z2H},
6.74 (dd, J= 3.2, 1.6 Hz, 1H}, 4.49 (s, 1H), 3.60 {s, 1H}, 3.28 {s, 1H}, 2.24 (s, 3H}, 1.86 - 1.63
{m, 4H), 1.27 — 1.12 {m, 4H). MS: M/e 487 (M+1)".

{0307] Example 53: 2-(5-amino-2-(furan-2-yl}-7H-pyrazolo{4,3-¢][1.2 4 triazolo[1,5-
clpyrimidin-7-yh-2-phenyl-N-({{S)-tetrahydrofuoran-3-yhmethylpropanamide

{0308} To a mixture of 2-(S-amino-2-(furan-2-yi}-TH-pyrazolof4,3-e}{ 1,2,4 |triazolo1.5-
clpyrimidin-7-vi-2-phenvipropanoic acid (40 mg, 4.1 mmol), (S8)-(tetrahydrotiran-3-
yhmethanamine (10 mg, 0.1 mmol) and DIPEA (25 mg, 0.2 mynol) in DMF (2 mL) was added
HATU (38 mg, 0.1 mmol). The mixture was stirred at 1t overnight. The mixture was quenched
with water, extracted with EtOAc (30 mL x 2), washed with brine, dried over Nax3Qy, filtered
and concentrated. The residue was purified by prep-TLC (100% EtOAC) to give the title product
(20 mg. 43%). "H NMR (400 MHz, DMSO-d6) § 8.24 (d, J= 2.0 Hz, 1H), 7.98 (br.s, 2H), 7.95
(s, 1H), 7.77 (dd, /= 10.8 Hz, 5.2 Hz, 1H), 7.35 - 7.22 (m, 4H}, 7.16 (1, J = 6.0 Hz, ZH}, 6.74 (¢,
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J=20Hz, THY, 3.76 - 3.45 (m, 3H), 3.36 - 3.28 (m, 1H}, 3.21 - 2.95 (m, 2H), 2.47 — 2.38 (m,
1H), 2.29 €5, 37, 1.90 — L.71(m, 1H), 1.35 — 1.38 (m, 1H). MS: M/e 473 (M+1)".

[0309] Example 54; 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4triazolo[ 1,5-
cipyrimidin-7-y1}-2-phenvi-N-({{ R ;-tetrahydroturan-3-ylimethylpropanamide

{0318 To a muxtore of 2-(S-amino-2-(furan-2-yi}-TH-pyrazolof4,3-e [ 1,2 4liriazolo{ 1,5~
cipyrimidin-7-y1)-2-phenylpropanoic acid (40 mg, 0.1 mmol}, (R)-(tetrahydrofiran-3-
yvhmethanamine (10 mg, 0.1 mmol) and DIPEA (25 mg. 0.2 mmol) in DMF (2 mL) was added
HATU (38 mg, (.1 munol). The mixture was stirred at rt overnight. The mixture was quenched
with water, extracted with EtOAc (30 mL x 2}, washed with brine, dried over NaxSQy, filtered
and concentrated. The residue was purified by prep-TLC (100% EtOAc) to give the title product
28 mg, 60%). 'H NMR (400 MHz, DMSO-d5) § 8.24 {d, /= 2.0 Hz, 1H), 7.98 (br.s, 2H), 7.95
(s, 1H), 7.76 (dd, J= 104 Hz, 5.2 Hz, 1H}, 7.35 - 7.21 (m, 4H}, 7.16 (1, /= 5.6 Hz, 2H), 6.76 —
6.72 (m, 1H}, 3.70 - 3.46 (m, 3H), 3.32 - 3.25 (m, 1H}, 3.21 - 2.95 (m, 2H), 2.46 - 2.36 (m, 1H),
2.29 (s, 3H), 1.90 — 1.69(m, 1H), 1.35 — 1.38 (m, 1H). MS: M/e 473 (M+1)".

{0311} Example 85: 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-¢}[ 1,2,4 Jiriazolo] 1,5~
cipyrimidin-7-v1}-N-(2-hydroxyethyl}-2-phenylpropanamide

{8312} To a mixture of 2-(S-amino-2-(furan-2-yi}-TH-pyrazolof4,3-¢}{ 1,2,4 |triazolo1.5-
cipyrimidin-7-vi}-2-phenvipropanoic acid {40 mg, .1 mmol}, 2-aminoethan~-1-of (10 mg, 0.16
mmol), DIPEA (55 mg, 0.42 mmol) in DMF (I mL} was added HATU (46 mg, 0.12 mmol} at 1t
and the mixture was stirred at vt for 16 hrs. The mixture was diluted with 10 mbL of EtOAc,
washed with brine {5 mL x 3), dried over Na:80u, concentrated and the resulted oil was purified
by prep-TLC (EtOAc: 1060%) to give the title product (7.0 mg, yield: 16%) after lyophilization,
TH NMR (400 MHz, DMSO-d6) 8 8.23 (s, 1H}, 8.10 — 7.83 (m, 3H), 7.47 (t, J = 5.6 Hz, 1H},
735 -7.22 (m, 4H), 714 (d, = 6.8 Hz, 2ZH), 6.78 - 6.70 {(m, 1H), 4.56 (. /= 5.6 Hz, 1H}, 3.47
—3.36 (m, 2H), 3.26 - 3.14 {m, 2H), 2.30 (s, 3H). MS: M/e 433 (M1

{0313] Example 56 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4triazolo[ 1,5-
clpyrimidin-7-y1-N-((18,2R)-2-hydroxyeyclohexyl-2-phenylpropanamide

{0314] A mixture of 2-(5-amino-2-(furan-2-yh)-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1)-2-phenylpropanocic acid (30 mg, 6.077 mmol}, (1R, 2S)-2-aminocyclohexan-1-
ol (8.9 mg, 0.077 mmol), HATU (35 mg, 1.092 mmol} and DIPEA (30 mg, 0.23 mmol} in DMF
(5 mL} was stirred overnight at RT. The reaction mixture was poured into HoO (60 mL) and

extracted with EtOAc (20 mbL x 3). The combined organic layers were washed with brine, dried



WO 2019/196803 PCT/CN2019/081785

over NazS(h, concentrated and purified by column chromatography (EtOAc) to give the target
compound (14 mg, 37.3%). 'H NMR (400 MHz, DMSO-46) 'H NMR (400 MHz, DMSO-d6) 8
826(d,J=55Hz, 1H), 801 792 (m, 3H), 731 (g, /= 6.6 Hz, 3H), 7.25 {4, /=34 Hz, |H),
718{d, J=606Hz, 1H), 7.11 {(d, /=69 Hz, 1H), 6.78 - 6.74 {m, 2H)}, 4.51 (dd, /= 11.8,4.0
Hz, 1H), 3.70 (s, 1H), 3.59 (s, 1H), 2.32 (d, /= 3.1 Hz, 3H), 1.54 - 1.39 (m, 6H), 1.24 {(m, 2H).
MS: Mie 487 (M+1).

{0315} Example 57: 2-(5-amino-2-(furan-2-y}-7H-pyrazolo{4,3-¢]{1.2 4 triazolo[1,5-
cipyrimidin-7-vi}-N-({158,25)-2-hydroxycyclohexyl}-2-phenylpropanamide

{8316} A mixture of 2-(S-amino-2-{furan-2-y1}-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
clpyrimidin-7-vi}-2-phenvipropanoic acid (30 mg, 0.077 romol), (15,28)-2-aminocyclohexan- |-
ol (8.9 mg, 0.077 mmol}, HATU (35 mg, 0.092 mmol} and DIPEA (30 mg, 0.23 mmol) in DMF
{5 mL) was stirred overnight at RT. The reaction mixture was poured mnto HxO (60 mL) and
extracted with EtOAc (20 mL x 3}. The combined organic layers were washed with brine, dried
over NaxS04, concentrated and purified by column chromatography (EtOAC) to give the target
compound (23.5 mg, 62.7%). 'H NMR (400 MHz, DMSO-d6) § 825 (d, /= 6.5 Hz, 1H), 7.97
(4, f=82Hz 3H),7.42(dd, /=221, 79 Hz, 1H), 7.29 - 7.24 {m, 4H)}, 7.19(d. /= 7.7 Hz,
1H), 7.10{d, /= 7.8 Hz, 1H), 6.75 - 6.74 (m, 1H), 441 (m, 1H), 3.52-3.47 (m, 1H), 3.25 - 3.15
(my, 1H}, 230 (d, /= 13.4 Hz, 3H), 1.79 {m, 2H), 1.59 ~ 1.53 (m, 2H), 1.18 - 1.OB (m, 4H). MS:
M/e 487 (M+1Y.

{0317] Example 58: 2-(5-amino-2-(furan-2-v{}-7H-pyrazolo{4,3-e]{1,2 4|triazolo[1,5-
cipyrimidin-7-y1}-N-({1R,28)-2-hydroxyeyclohexyl}-2-phenylpropanamide

{0318} A nuxture of 2-(5~amino-2-(furan-2-y1)-TH-pyrazolof[4,3-¢][ 1,2 4 triazolof1,5-
clpyrimidin-7-yh-2-phenylpropanoic acid (30 mg, 0.077 mmol), (18,2R)-2-aminccyclohexan-1-
ol (8.9 mg, 0.077 mmol), HATU (35 mg, 0.092 mmol} and DIPEA (30 mg, 0.23 mmol} in DMF
(5§ mL) was stirred overnight at RT. The reaction mixture was poured into H20 (60 mL) and
extracted with EtOAc (20 mL x 3). The combined organic layers were washed with brine, dried
over NazSO4, concentrated and purified by column chromatography (EtOAcC) to give the target
compound (22 mg, 58.7%). 'H NMR (400 MHz, DMS{-d6) § 8.26 (d, J = 5.5 Hz, 1H), 7.95 (s,
3H), 7.31(q, J=6.5Hz 3H), 7.25(d, /=33 Hz, 1H), 718, /=69 Hz, I1H), 711 {d, /=70
Hz, 1H), 6.76 (d, /= 8.6 Hz, 2H), 4.50 (s, 1H), 3.70 (s, 1H)}, 3.59 (s, 1H)}, 232 (d, J= 2.7 Hz,
3H), 1.54 - 1.39 (m, 6H), 1.23 {m, 2H). MS: M/e 487 (M+1})".

&4
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[0319] Compound 38 A: 2-(S-amino-2-{furan-2-v1}-7TH-pyrazolo{4,3-e}{ 1,2 4]triazolo{ 1,5~
clpyrimidin-7-vh-N-((138,2R)-2-hydroxyeyclohexyly-2-phenylpropanamide
3280 A ypixture of (8)-2-(5-amino-2-(furan-2-yD)-7TH-pyrazolo[4,3-¢][ 1,2, 4 Jtriazolo{ 1, 5-
cipyrimidin-7-y1}-2-phenyipropanoic acid (100 mg, 0.257 mmol}, (15,2R}-2-aminocyclohexan-
1-01{29.5 mg, 0.257 mumol}, HATU {117 mg, 0.308 mmol} and DIPEA (99 mg, 0.77 mumol} in
DMF (S mL} was stirred overnight at RT. The reaction mixture was poured into HxO {60 mL)
and extracted with EtOAc¢ (20 mL x 3). The combined organic layers were washed with brine,
dried over Na;SQ4, concentrated and purified by column chromatography (EtOAc) to give the
target compound (35 mg, 28.2%). 'H NMR (400 MHz, DMSO-d6) 8 8.25 (s, 1H), 7.96 (s, 3H),
728 (m, 4H), 718 (4, J=T74 Hz, 2H), 6.76 (4, J= 10.6 Hz, 2H), 4.52(d, J= 3.0 Hz, 1H), 3.70
{s, 2H), 3.30 (s, 1H), 2.33 (3, 3H), 1.49 — .33 (m, 6H), 1.23 (m, 2H). MS: M/e 487 (M+1}",
{0321} Compound S8B: (R)-2-(5-amino-2-{furan-2-y1}-7H-pyrazolo[4,3-¢]{ 1,2 4 jtriazolof 1,5-
cipyrimidin-7-yD-N-({1R,25)-2-hydroxyeyclohexyl)-2-phenvipropanamide
{03221 A nuxture of (R)-2-(5 -amin@—2—({‘111“2;11-.;-}71)~7H-pyrazoio[493-e}[1,2A}‘itriazoio[1 5
cipyrimidin-7-yh-2-phenylpropanoic acid (100 mg, 0.257 mmol), (15,2R)-2-aminocyclohexan-
1-0l (29.5 mg, 0.257 mmol), HATU (117 mg, 0.308 mmol} and DIPEA (99 mg, 0.77 mmol} in
DMF (5 mL) was stitved overnight at RT. The reaction mixture was poured into H.O (60 mL)
and extracted with EtOAc (20 mL x 3). The combined organic layers were washed with brine,
dried over Na>SO4, concentrated and purified by column chromatography (EtOAC) to give the
target compound (40 mg, 32%). 'H NMR (400 MHz, DMSO0-d6) 8 8.27 (s, 1H), 7.96 (s, 3H),
7.28 (m, 4H), 7.11 (d, J="7.3 Hz, 2H), 6.76 (d, /= 8.1 Hz, ZH}, 449 (5, 1H), 3.69 (5, 1H}, 3.59
{s, 1H}, 2.32 {s, 3H), 1.47 (m, 6H), 1.24 (s, 2H).. MS: M/e 487(M+1}" .
{0323} Example 59 2-(5-amino-2-(furan-2-y}-7H-pyrazolo{4,3-¢][ 1.2 4 Jtriazolo[1,5-
clpyrimidin-7-y}-2-phenyl-N-({S}-tetrahydro-2H-pyran-3-yhpropanamide
[3324] A mixtare of (S)-tetrahvdro-2H-pyran-3-amine hydrochloride (21 mg, .15 mmol)}, 2-(5-
amino-2-(furan-2-y1)-TH-pyrazolol4,3-¢}{ 1,2 4]tmazolo] 1, 5-clpyrimidin-7T-y1)-2-phenylpropanoic
acid (40 mg, 0.1 mmol), HATU (43 mg, 0.11 mmol} and DIPEA (0.2 mL) in DMF (5 mL) was
stirred at RT overnight. The reaction mixture was poured into water (10 mL) and extracted with
EtOAc (15 mL x 3). The combined organic layers were washed with brine, dried over NaxSO;4
and concentrated pnder reduced pressure. The residue was purified by prep-TLC (EtOAC: 1009%)
to afford the title compound (5 mg, vield: 10.3%). H NMR (400 MHz, DMSO-d6) §8.32 - 8.18
(my, 1H}, 8.87 - 7.92 (m, 3H)}, 7.62 - 7.45 (m, 1H)}, 7.35 - 7.21 {m, 4H), 7.19 - 7.04 {m, 2H),
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6.75 (s, 1H), 3.90 - 3.59 (m, 3H), 3.30 - 3,13 (m, 1H), 3.12 - 2.94 (m, 1H), 2.27 (s, 3H), 1.88 -~
1.68 (m, 1H), 1.60 — 1.40 (m, 3t)ppm. MS: M/e 473 (M+1)".

[0325] Example 68 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4Jtriazolo[ 1,5-
cipyrimidin-7-y1}-2-phenyl-N-({R}-tetrahydro-2H-pyran-3-yl}propanamide

{0326] A mixture of (R)-tetrabydro-2H-pyran-3-amine hydrochloride (21 mg, 6.15 mmol}, 2-(5-
amino~2~{furan-2-y1}-TH-pyrazoloi4,3-e}{ 1,2 4]triazolo{ 1, S-c]pyrimidin-7-yi}-2-phenylpropanocic
actd (40 mg, 0.1 mymol), HATU (43 mg, 0.11 mimol) and DIPEA (0.1 mL) in DMF (5 mL) was
stirred at RT overnight. The reaction mixture was poured into water (10 mL) and extracted with
EtCAc (15 mL x 3). The combined organic layers were washed with brine, dried over Na:SO4
and concentrated under reduced pressure. The residue was purified by prep-TLC (E1OAc: 100%)
to afford the title compound (25 mg, vield: 51.3%)."H NMR (400 MHz, DMSO-d6) 58.31 - §.19
{m, 1H), 8.09 — 7.88 (1n, 3H}, 7.60 - 7.44 (m, 1H}, 7.35 - 7.20 (m, 4H), 7.19 - 7.12 (m, 1 H),
72 - 7.02 (m, TH), 6.77 - 6.69 {(m, 1H), 3.88 - 3.56 (m, 3H), 3.27 - 3.13 (m, 1H}, 3.09 - 2.94
(m, 1H), 2.32 - 2.21 {(m, 3H), 1.87 - 1.70 (m, 1H), 1.60 — 1.35 (m, 3H)ppm. MS: M/e 473
(M+1}"

{0327} Example 61: 2-(S-amino-2-{furan-2-y1}-7H-pyrazolo{4,3-e][1,2 4 [triazolo{1,5-
cipyrimidin-7-vi}-2-phenvi-N-{{tetrahydro-2H-pyran-3-yimethyhpropanamide

[3328] A mixtare of (tetrabydro-2H-pyran-3-yiimethanamine {18 mg, .15 wmol}, 2-(5-amino-
2-(furan-2-y1}-7H-pyrazolo[4,3-¢]{ 1,2 4 ltriazolof1,5-cJpyrimidin-7-y1}-2-phenylpropancic acid
{40 mg, 0.1 mumol}, HATU {43 mg, (.11 mmol} and DIPEA (0.1 mL)} in DMF {5 mL) was stirred
at RT overnight. The reaction mixture was poured into water {10 mL) and extracted with EtOAc
{15 mL x 3). The combined organic layers were washed with brine, dried over NazS(Os and
concentrated under reduced pressure. The residue was purified by prep-TLC (EtOAC: 100%) to
afford the title compound (25 mg, vield: 62.7%). ' H NMR {400 MHz, DMSO-d6) 88.31 — 8.12
{m, 1H), 8.07 - 7.83 (m, 3H), 7.72 - 7.53 {m, 1H), 7.36 - 7.22 (m, 4H), 7.20 - 7.10 {m, 2H),
6.86 — 6.62 (m, 1H), 3.73 - 3.59 (m, 2H), 3.26 — 3.19 (u, 1H), 3.05 — 2.90 (m, 3H), 2.29 (s, 3H),
.81 —1.55 (m, 2H), 1.54 — 1.32 (im, 2H), 1.16 — 1.06 (m, {Hippm. MS: M/e 487 (M+1)".

{0329 Example 62: 2-(5-amino-2-(furan-2-v{}-7H-pyrazolo{4,3-e]{1,2 4|triazolo[1,5-
cipyrimidin-7-y1)-N-2-(dimethyvlamino}ethyt}-2-phenvipropanamide

{0330} A mixture of N! Nl-dimethylethane-1,2-diamine (14 mg, 0.15 mmol}, 2-(5-amino-2-
{(foran-2-yh-7H-pyrazolof4,3-¢][1,2 4]triazolof 1,5-¢c]pyrimidin-7-yi)-2-phenylpropanocic acid (40
mg, (.1 mmol), HATU {43 mg, 0.11 mmol} and DIPEA (0.1 mL) in DMF {5 mL) was stirred at
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RT overnight. The reaction mixture was poured into water (10 mL) and extracted with EtOAc
{15 mL x 3). The combined organic layers were washed with brine, dried over Na:SOs and
concentrated under reduced pressure, The residue was puritied by prep-TLC (MeOH/DCM:1/5)
to afford the title compound (12 mg, vield: 31.8%)."H NMR {400 MHz, DMSO-d6)} 58.28 (s,
TH), 8.15 - 7.90 {m, 3H), 7.78 (br.s, 1H), 7.38 — 7.20 (m, 4H), 7.16 - 6.96 (m, 2H), 6.79 - 6.64
{m, TH), 3.56 - 3.37 {m, 2H), 3.37 - 3.25 {m, 6H), 2.99 - 2.72 (m, 2H}, 2.29 (s, 3H}ppm. MS:
Me 460 (M+1}).

{0331} Example 63: 2-(5-amino-2-(furan-2-vi}-7H-pyrazolo{4,3-e}[ 1,2.4 Jtriazolof 1,5~
cipyrimidin-7-vi}-N-((3-hydroxyoxetan-3-ylimethyl-2-(o-tolvl)propanamide

{03321 A mowxtare of 2-(S-amino-2-(furan-2-v1)-TH-pyrazolof4,3~e}{ 1,2 41iriazolof 1,5~
clpyrimidin-7-y1}-2-{o-tolyl)propanoic acid (35 mg, 0.09 mmol), 3-(aminomethyhoxetan-3-0l
{14 mg, 0.13 munol}, HATU (50 mg, 0.13 mmol) and DIPEA (24 mg, 0.18 mmol)} in DMF (§
mlb) was stirred at vt for 2 hrs. The solation was added with water {5 mL), extracted with ethyl
acetate (10 mL) and washed with brine (10 mL). The organic layer was dried, concentrated and
purified by preparative TLC (BtOAc) to get the desived product (20 mg, 48%). '"H NMR (400
MHz, DMSO-d6) 8 8.27 (s, 1H), 8.00 (br.s, 2H), 7.95 (4, /=4.0Hz, 1H)}, 7.58 {t, /=8.0Hz, 1H},
25712 {m, 4H), 6.84 {d, /=8.0Hz, 1H), 6.74 (d, J=4.0Hz, 1H), 5.74 (br.s, TH), 4.25 (s, 2H),
4.1 (dd Ji=12.0Hz, AH=R.0Hz, 2H), 3.55 (dd, Ji=12.0Hz, /»,=8.0Hz, 1H), 3.35-3.33 (m, 1H),
2.34 (5, 3H), 1.97 (s, 3H) ppm. MS: M/e 489 (M+1}".

{0333] Example 64: 2-(S-amino-2-{furan-2-y1)-7TH-pyrazolof4,3-¢}} 12,4 Jtriazolo{1,5-

~3

W

cipyrimidin-7-y1}-2-phenyl-N-{(pyridin-3-vi)propanamide

{0334} To a muxtore of 2-(S-amino-2-(foran-2-yi)-TH-~pyrazolof4,3-¢}f 1,2, 4]iriazolo{ 1,5~
clpyrimidin-7-yh-2-phenylpropanoic acid (40 mg, 0.1 mmol), pyridin-3-amne (15 mg, 0.16
mmol), DIPEA (75 mg, 0.58 mmol} in DMF (1 mL) was added HATU (46 mg, 0.12 mmol) at rt
and the mixture was stivred at ¢t for 16 brs. The muxture was difuted with 10 mb of EtOAc,
washed with brine (§ mL x 3), dried over Na:SO4, concentrated and the resulted oil was purnified
by prep-TLC (EtOAc: 100%) to give the title product (12 mg, vield: 26%) after lyophilization.
TH NMR (400 MHz, DMSO-d6) 3 9.99 (s, 1H), 8.71 {(d,J= 2.4 Hz, 1H), 833 (s, 1H), 826 (4,
= 3.2 He, TH), 817 - 7.97 (m, 3H), 7.95 (s, 1H}, 7.38 - 7.26 (m, 4H}, 7.25 (4, J= 3.6 Hz, 1H),
7104(d, J= 6.4 Hz, 2H), 6.74 (dd, J= 3.2, 1.6 Hz, 1H)}, 2.47 {5, 3H}. MS: M/e 466 (M+1}".
[0335] Example 65: 2-(5-amino-2-(furan-2-v1)-7H-pyrazolo[4,3-¢}[ 1,2.4 Jtriazolof |.5-

cipyrimidin-7-vi}-2-phenyl-N-{pyridin-4-yljpropanamide.

&7
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{8336} To a mixture of 2-(S-amino-2-(furan-2-yi}-TH-pyrazolof4,3-¢}{ 1,2,4 triazolo]1.5-
clpyrimidin-7-vi}-2-phenyipropanoic acid (40 mg, 0.1 mmol), pyridin-3-amine (15 mg, 0.16
mmol), DIEA (75 mg, 0.58 mmol) in DMF (1 mb) was added HATU (46 mg, 0.12 mmol) at rt
and the mixture was stirred at vt for 16 hrs. The mixture was diluted with 10 mbL of EtOAc,
washed with brine (5 mL x 3}, dried over Na;SOa4, concentrated and the resulted oil was purified
by prep-TLC (EtOAc: 100%) to give the title product (25 mg, vield: 54%) after lyophilization.
TH NMR (400 MHz, DMSO-d6) § 10.21 (s, 1H), 8.41 (d, J = 6.0 Hz, 2H), 8§.33 (s, 1H), 8.04 (5,
2H), 7.95 (s, 1H), 7.65(d, /=60 Hz, 2H), 7.37 - 7.22 {m, 4H), 7.05 (4, /= 6.4 Hz, 2H), 6.7¢ -
6.70 (m, 1H), 2.51 (s, 3H). MS: M/e 466 (M+1}"

{0337} Example 66 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4triazolo[ 1,5-
clpyrimidin-7-yl}-2-phenvl-N-(pyridin-2-ylmethylpropanamide

{0338] A mixture of 2-(S-amino-2-(furan-2-vi)-7H-pyrazolo[4,3-e][ 1,2 4itriazolof 1,5~
cipyrimidin-7-y1)-2-phenylpropanocic acid (38.9 mg, (0.1 mmol}, pyridin-2-yimethanamine (10
mg, 0.1 mumol), HATU (45 mg, 0.12 mumol) and DIPEA (25.8 1ug, 0.2 ramol) in DMF (3 mL)
was stirred overnight, The reaction mixture was poured into H2O (10 mL) and extracted with
EtOAc (10 mL x 3). The combined organic layers were washed with brine, dried over NaxS80x4,
concentrated and purified by prep-TLC (petrolenm ether/EtOAc=1:2} to give the target
compound (23 mg, 48%). 'H NMR (400 MHz, DMSO-d6) 6 8.40 (d, J = 4.4 Hz, 1H), 8.26 (s,
1H}, 8 A7(t, J=506Hz IH), 8.05(s, 2H), 795 (5, 1H),7.74 (1, /=706 Hz, IH), 741 {(d, /=76
Hz, 1H), 7.36 - 718 (m, 7H}, 6.74 (s, 1H}, 4.51 —4.34 (m, ZH), 2.39 {s, 3H)ppm. MS: M/e 440
(M+1Y".

{0339} Example 66B: (R)-2-(5-amuno-2-(furan-2-y}-TH-pyrazolof[4,3-¢][ 1,2, 4 ltriazolof 1,5-
clpyrimidin-7-yh-2-phenyl-N-(pyridin-2-ylmethyljpropanamide

[0340] A muxture of (R)-2-(5-amino-2-{furan-2-y1}-7TH-pyrazolo[4.3-¢][ 1,2 4]triazolof 1 .5-
cipyrimidin-7-vi}-2-phenvipropancic acid {38.9 mg, 0.1 mmol}, pyridin-2-ylmethanamine (10
mg, 0.1 mmol), HATU (45 1ug, 0.12 mmol) and DIPEA (25.8 mg, 0.2 mumol} in DMF (3 mL)
was stirred overnight. The reaction mixture was poured into HzO (10 mL) and extracted with
EtOAc (10 mL x 3). The combined organic layers were washed with brine, dried over Na»>SQOy,
concentrated and purified by prep-TLC (petroleum ether/EtOCAc=1:2) to give the target
compound (26 mg, 54%). "H NMR (400 MHz, DMSO-d6) 5 8.40 (d, J = 4.4 Hz, 1H), 8.26 (s,
1HY,L 817 (. J=5.6Hz, 1H}, 8.05(s, ZH), 7.95 (s, 1H), 7.74 (t, /=76 Hz, 1H), 741 (d. /=76
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Hz, TH), 7.36 - 7.18 {m, TH), 6.74 (s, 1H)}, 4.51 — 4.34 (m, 2H), 2.39 (5, 3H)ppm. MS: M/e 480
(MY

[0341] Example 67; 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4triazolo[ 1,5-
cipyrimidin-7-y1}-2-phenyl-N-({R}-piperidin-3-yl}propanamide
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{0342} Step A: tert-butyl BR}-3-(2-(S~amino-2-(furan-2-y1}-7H-pyrazolo[4,3-

el{1,2,4]triazolof 1,5-¢pyrimidin-7-vh)-2-phenylpropanamido)piperidine- 1 -carboxylate

{0343} A muxture of 2-(5-amino-2-(furan-2-y1}-TH-pyrazolo[4,3-¢][ 1,2 4 triazolof1,5-

cipyrimidin-7-vi}-2-phenvipropanoic acid {38.9 mg, 0.1 mmol)}, tert-butyl (R)-3-

aminopiperidine-1-carboxylate (20 mg, 0.1 romol}, HATU (45 mg, 0.12 muuol) and DIPEA (25.8

mg, 0.2 mmol) in DMF (3 mL) was stirred overnight. The reaction muxture was poured nto HoO

{10 mL) and extracted with EtOAc (10 mL x 3}, The combined organic layers were washed with

brine, dried over Na;SO4, concentrated and purified by prep-TLC (petroleum ether/EtOAc=1:2)

to give the target compound (23 mg, 40.3%) as a white solid. MS: M/e 572 (M+1)",

{0344} Step B: 2-(5-amino-2-(furan-2-y1)-7H-pyrazolof4,3-¢}f 1,2 4 triazolo] 1,5-cjpyrimidin-7-

yi-2-phenvi-N-((R }-piperidin-3-yl)propanamide

{8345} To a stirred solution of the product of Step A (23 mg, 0.04 mmol) in CHCh (4 mL} was

added EtOACHCI(g) (4.0 M, I mL). After addition, the reaction was stirved overnight. The

reaction mixture was concentrated to give the target compound (22 mg, 100%). "H NMR (400

MHz, DMSO-d6) 8 9.18 — 8.85 (m, 2H), 8.27 {d, /= 2.0 Hz, 1H}, 8.03 (s, 2H}, 7.96 (s, 1H), 7.88

{dd, J=25.6, 80 He, 1H), 7.33 - 7.21 (m, 4H}, 7.18 - 7.07 (m, 2H}, 6.78 - 6,72 (im, 1H), 4.21 ~

404 (m, 1H), 3.26 (dd, /=408, 124 Hz, TH), 3.15-3.03 (m, 1H), 2.77 — 2.55 (m, 2H), 2.27 (s,

3H), 1.89 — 1.38 (m, 4H)ppro. MS: M/e 472 (M+1)".

{0346] Example 68: 2-(S-amino-2-(furan-2-y1}-7H-pyrazolo{4,3-e][1,2 4 [triazolo{1,5-
clpyrimidin-7-vi}-2-phenvl-N-{{S)- p!peudm:”\i yipropanamide
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{0347} Step A: tert-butyl (35)-3-(2-(5~amuno-2-(furan-2-y1)-7TH-pyrazolo{4,3-
el[}.2 d4ltriazolof1,5-¢clpyrimidin-7-y1}-2-phenyipropanamido jpiperidine- | -carboxylate
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[3348] A mixtare of 2-(S-amino-2-{(furan-2-v1)-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
clpyrimidin-7-vi}-2-phenvipropanoic acid {(38.9 mg, 0.1 mmol), tert-butyl (5}-3-
aminopiperidine-1-carboxylate (20 mg, 0.1 romol}, HATU (45 mg, 0.12 nuuol) and DIPEA (25.8
mg, 0.2 mmol) in DMF (3 mL) was stirred overnight. The reaction mixtare was poured into H=0
{10 mL} and extracted with EtOAc (10 mL x 3). The combined organic layers were washed with
brine, dried over Na;SO4, concentrated and purified by prep-TLC (petroleum ether/EtOAc=1:2)
to give the target compound (10 myg, 18.7%) as a white solid. MS: M/e 572 (M+1)".

{0349} Step B! 2-(5-amino-2-(furan-2-yi}-TH-pyrazolo{4,3-¢]{ 1,2 4 ]triazolo[1,5-c|pvrimidin-7-
yi-2-phenvi-N-((R)-piperidin-3-yDpropanamide

{03580} To a stired solution of the product of Step A (23 mg, 0.04 nuvol) in CHCH (4 mL) was
added EtQAc¢/HCI(g) (4.0 M, I mL). After addition, the reaction was stirred overnight. The
reaction mixture was concentrated to give the target compound (9 mg, 100%). 'H NMR {400
MHz, DMSO-d6) 6 .18 ~ 8.85 (m, 2H), 8.27 (d, /= 2.0 Hz, 1H), 8.03 (s, 2H), 7.96 (s, 1H), 7.88
(dd, J=25.6,80Hz, 1H), 7.33 - 7.21 (m, 4H), 7.18 - 7.07 (m, 2H), 6.78 - 6.72 (m, 1H}, 4.21 -
4.04 (m, 1H), 3.26(dd, /=408, 124 Hz, 1H), 3.15 - 3.03 (m, 1H), 2.77 - 2.55 (m, 2H), 2.27 (s,
3H), 1.89 - 1.38 (m, 4H)ppim. MS: M/e 472 (M+1).

{8351} Example 69: 2-(S-amino-2-{furan-2-v1}-TH-pyrazolo{4,3-e}{1,2 4triazolo{1,5-
cipyrimidin-7-vi}-{cis)-N-{4-bydroxy-d-methvicyelohexyl}-2-phenyipropanamide

{8352} To a stirred solution of 2-(5-amino-2-(furan-2-y1}-7TH-pyrazolo{4,3-¢]{ 1.2 4]triazolo1,5-
cipyrimidin-7-y1}-2-phenyipropanoic acid {50 mg, 0.13 mmol), HATU (54 mg, (.14 mmol) and
DIPEA (50 mg, 0.39 mmol) in THF (15 mi} was added cis-4-amino-1-methyleyclohexan-1-of
(17 g, 0.13 momol). The reaction mixtore was stired at rt for 15h. After completion, the
reaction mixture was diluted with EtOAc (30 ml) and then washed with H-O (15 mi X 2). The
organic layer was dried over NapSQq, filtered and then concentrated under reduced pressure to
afford a residne. The residue was purified by prep-TLC with PE:EtOAc (1:5) to afford the
product (39.2 mg, 61%). 'H NMR (400 MHz, DMSO-d6) § 8.21 (s, 1H), 7.95 (s, 3H), 747 (4, J
=8Hz, 1H), 7.31-7.23 (m, 4H},7.17 (d, /= 8Hz, 2H) 6.73 (dd, /=4, 2Hz, 1H), 3.93 (s, IH),
3.61-3.52 {m, 1H), 2.27 {s, 3H), 1.56-1.43 {m, 6H), 1.32-1.25 (im, 2H}, 1.06 (5, 3H) ppm. MS:
Mie 501 (M+1).

{0353] Example 6%A: (83-2-(5-amino-2-(furan-2-yl}-TH-pyrazolo{4,3-e}[1,2 4]triazolof 1,5~

clpyrimidin-7-yh-(cis)}-N-{4-hydroxy-d-methyleyelohexyl)-2-phenylpropanamide
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{1354} To a stirred solution of (S)-2-(S-amino-2-(foran-2-y1)-7TH-pyrazolof4,3-

el[ 1.2 d}triazolof 1,5-clpyrnimidin-7-y1}-2-phenvipropanoic acid (100 mg, 0.26 mmol), HATU
(108 mg, 0.28 mmol) and DIPEA (100 mg, 0.78 munol) in THF (15 wl) was added cis-4-amino-
{-methylcyclohexan-1-0l (33 mg, .26 mmol}. The reaction mixture was stirred at rt for 15h.
After completion, the reaction mixture was diluted with EtOAc¢ (30 mi) and then washed with
HaO (15 mi X 2). The organic laver was dried over Na;SQ., filtered and then concentrated under
reduced pressure to afford a residue. The residue was purified by prep-TLC with PE:EtQAc (1:4)
to afford the product (70.1 mg, 54%). 'H NMR (400 MHz, DMSO-d6) § 8.21 (s, 1H), 8.06-7.88
(m, 3H), 7.47 (d, J = 8Hz, 1H), 7.31-7.22 (m, 4H)}, 7.16 {d, J = 8Hz, 2H}, 6.79-6.70 (m, 1 H),
3.93 (s, 1H), 3.64-3.52 (m, 1H), 2.26 (5, 3H), 1.56-1.45 (m, 6H), 1.32-1.22 (i, 2H), 1.05 (s, 3H)
ppm. MS: M/e 501 (M+1)".

{0355] Example 698: (R)-2-(S-amino-2-(furan-2-yl)}-7H-pyrazolo[4,3-¢][1,2 4 triazolof 1,5-
cipyrimidin-7-y1-(cis}-N-{(4d-hydroxy-4~-methylcyclohexvl)-2-phenylpropanamide

{0356} To a stirred solution of (R)-2-(S-amino-2-(furan-2-v1)-TH-pyrazolo]4,3-

ell[1,2 4}trazolof L,5-clpyrimidin-7-vl)-2-phenyipropanoic acid (100 mg, 0.26 mmol), HATU
(108 mg, 6.28 mmoi) and DIPEA (100 mg, 0.78 mmol) in THF (15 ml) was added cis-4-amino-
L-methyleyelohexan-1-0l (33 mg, 0.26 mmol). The reaction mixture was stirred at 1t for 1Sh
Adter completion, the reaction mixture was diloted with EtOAc (30 ml) and then washed with
H-0 (15 ml X 2). The organic layer was dried over Na:SOy, filtered and then concentrated under
reduced pressure to afford a residue. The residue was purified by prep-TLC with PE:EtOAc (1:4)
to afford the product (65.5 mg, 51%). '"H NMR (400 MHz, DMSO-d6) § 8.21 (s, 1H), 8.10-7.88%
{m, 3H), 7.48 (d, /= 8Hz, 1H), 7.32-7.24 (m, 4H), 7.16 (d, /= 8Hz, 2H), 6.73 {dd, /= 4Hz,2Hz,
1H), 3.93 (s, 1H), 3.66-3.51 (m, 1H), 2.26 (5, 3H), 1.58-1.42 (m, 6H), 1.32-1.22 {m, 2H}, 1.05 (s,
3H) ppm. MS: M/e 581 (M+1)"

[0357] Example 78: 2-(5-amino-2-(furan-2-yl}-7TH-pyrazolol[4,3-e{[ 1,2 4 Jtriazolo{ 1,5~
clpyrimidin-7-v-N-((3-hydroxyoxetan-3~-yhmethyl -2-(2-methox yphenyl jpropanamide,

{0358 To a mixture of 2-(5-amino-2-(furan-2-yi}-7TH-pyrazolof4,3-¢}f 1,2,4 triazolo{1.5-
cipyrimidin-7-y1}-2-{2-methoxyphenylipropancic acid {50 mg, 8.1 mmol}, 3-
{ammomethyljoxetan-3-of (13 mg, 0.13 mmol), DIPEA (70 mg, (.54 mmol) in BMF (2 mL) was
added HATU (50 mg, 0.13 mmol) at 1t and the mixture was stirred at vt for 16 hrs. The mixture
was diluted with 20 mL of EtOAc, washed with brine (10 mL x 3), dried over NaxS0O,

concentrated and the resulted oil was purified by prep-TLC (EtOAc/MeOH = 2:1) to give the
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title product (16 mg, vield: 32%) after lyophilization. 'H NMR (400 MHz, DMSO-d6) 8 8.23 (s,
1H), 803 - 7.83 (m,3H), 7.37 - 7.19 (im, 3H), 7.07(d, /=80 Hz, 1H), 6.82(t, J=T7.6 Hz, 1H),
6.74{dd, /=32, L6 Hz, 1H), 6.38 (dd, J= 7.6, 1.2 Hz, 1H), 5.73 (s, 1H}, 4.38 —4.18 (m, 4H),
3.69 (s, 3H), 3.51 ~ 3.38 (m, 2H), 2.37 (s, 3H). MS: M/e 505 (M+1)".

{0359 Example 71: 2-(S-amino-2-{furan-2-y1)-TH-pyrazolo[4,3-¢lf 1,2,4 Jtriazolo{ 1,5~
cipyrimidin-7-yD-N-({1 -hydroxyevelobutylmethyl - 2-phenvipropanamide.

{0360} To a mixture of 2-(§-amino-2-(foran-2-yi}-7H-pyrazolof4,3-¢}f 1.2 4 triazolo{1,5-
cipyrimidin-7-vi}-2-phenylpropanoic acid {40 mg, 0.1 mumol}, -(aminomethyljcyclobutan-1-0l
(12 mg, 0.12 mmol), DIPEA (50 mg, 0.39 mmol) in DMF (1 mL} was added HATU (46 mg,
.12 yomol} at vt and the mixtore was stirred at it for 16 hrs. The muxture was diluted with 20 mL
of EtOAc, washed with brine (10 mL x 3), dried over NaxSQ4, concentrated and the resulted oil
was purified by prep-TLC (EA100%) to give the title product (39 mg, vield: 83%;) after
lyophilization. 'TH NMR (400 MHz, DMSO-46} § 8.26 (s, 1H), 8.08 — 7.83 (m, 3H), 7.36 - 7.27
(m, 3H), 7.25(dd, J=3.2, 0.4 Hz, 1H), 719 - 710 (m, 2H), 6.98 (1, /= 5.6 Hz, 1H), 6.74 (dd, J
=32, L6 Hz, TH), 5.02 (5, 1H), 3.27(d, /= 5.6 Hz, 2H), 2.35 (5, 3H), 1.96 — 1.68 (m, 4H), 1.60
~ 1.48 (m, 1H), 1.43 - 1.30 (m, 1H). MS: M/e 473 (M+1)".

{0361} Example 72: 2-(5-amino-2-{furan-2-yl}-TH-pyrazolo[4,3-e{{1,2 4 Jtriazolo{ 1,5~
cipyrimidin-7-vI}-N-({1 -hydroxyeyelohexylimethyD)-2-phenyipropanamide.

{8362} To a muxture of 2-(5-amino-2-(furan-2-y1)-7H-pyrazolo[4,3-¢][1,2.4]triazolo[1.5-
cipyrimidin-7-y1}-2-phenylpropanoic acid (40 mg, 6.1 mmol}, 1 -(aminomethyl) cyclohexan-1-ol
{20 mg, 8.12 mumol}, DIPEA (50 mg, 0.39 mmol} in DMF (1 mL)} was added HATU (46 mg,
0.12 mmwol) at 1t and the mixture was stitred at vt for 16 hrs. The mixture was diloted with 20 mL
of EtOAc, washed with brine (10 mL x 3), dried over Na:SOu, concentrated and the resulted oil
was purified by prep-TLC (EA100%) to give the title product {27 mg, vield: 54%) after
Iyophilization. 'H NMR (400 MHz, DMSO-d6) 5 8.27 (s, 1H), 8.14 — 7.78 {m, 3H), 7.39 - 7.27
(m, 3H), 7.25 (4, /=32 Hz, 1H), 7.20 - 7.05 (m, 2H), 6.98(t, /=56 He, [H), 6,74 (dd, /=32,
1.6 Hz, 1H), 4.17 (s, 1H), 3.13 (d, /= 5.2 Hz, 2H), 2.35 (s, 3H), 1.50 - 1.02 (m, 10H). MS: M/e
501 (M+1Y

{0363] Example 73: 2-(5-amino-2-{furan-2-yl}-7TH-pyrazolo{4,3-¢]{ 1,2 4|triazolo[1,5-
cipyrimidin-7-y1)-2-phenyi-N-(2-(tetrabydro-2H-pyran-4-vijethylpropanamide

{0364} A muixture of 2-(5-amino-2-(furan-2-y1}-TH-pyrazolo[4,3-¢][ 1,2 4 triazolof1,5-

cipyrimidin-7-vi}-2-phenylpropanoic acid {100 mg, 8.2570 mmol}, 2-{tetrahydro-2H-pyran-4-

-~}
28]
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yhethan-1-amine (40 mg, 0.3085 mmol), HATU (146 mg, 0.3856 mmol}, DIPEA (99 mg,
0.7712 vamol} i DMF (3 mL) was stirred at 1t for 3 hours. The reaction mixture was poured mto
H-0 (10 mL) and extracted with EtOAc (15 mL x 3}, The combined organic lavers were washed
with brine, dried over Na>8QO4, concentrated and purified by column chromatography
(DCM/MeOH=40:1~10:1) to give the product (62 mg, 48.2%). 'HNMR (400 MHz, DMS0-d6) 5
&.24 (s, 1H}, 800 (s, 2H), 7.95(d, J= 0.9 Hz, TH), 7.53 (t, J = 5.6 Hz, 1H), 7.34 - 7.20 (m, 4H),
7A5¢dd, J=8.0, 14 Hz, 2H), 6.74 (dd, /= 3.4, 1.8 Hz, 1H), 3.76 - 3.66 (i, 2H), 3.15 (g, /=
6.6 Hz, 2H), 3.04 (dd, /=234, 11.6 Hz, 2H), 2.28 (s, 3H), 1.51 ~ 1.39 {m, 2H}, 1.37 - 1.27 {m,
2H), 1.26 - 117 (m, 1H), 1.02 (ddd, J = 23.9, 12.0, 4.2 Hz, 2H). MS: M/e 501 (M+1)".

[0365] Example 74; 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4Jtriazolo[ 1,5-
clpyrimidin-7-y1}-2-phenvl-N-(2-(tetrahydrofuoran-3-yhethylipropanamide

{0366] A mixture of 2-(S-amino-2-(furan-2-vi)-7H-pyrazolo[4,3-e][ 1,2 4itriazolof 1,5-
cipyrimidin-7-y1)-2-phenylpropanocic acid (100 mg, 0.2570 mmol), 2-(tetrabhydroturan-3-
vhethan-1-amoine (35 mg, 0.3085 mmol), HATU (146 mg, 0.3856 mmol}, DIPEA (99 mg,
0.7712 mmol) in DMF (3 mL) was stirred at vt for 3 hours, The reaction mixture was poured into
Hz0O (16 mL) and extracted with EtOAc (15 mL x 3). The combined organic layers were washed
with brine, dried over Na;S(O4, concentrated and purified by column chromatography
(DCM/MeOH=40:1~10:1) to give the product (64 mg, 51.2%). 'THNMR (400 MHz, DMSO-46) §
8.23 (s, 1H), 7.97 (5, 2H), 7.95 (5, 1H), 7.62 (t, /= 6.1 Hz, 1H), 7.27 {dd, /= 14.1, 5.7 Hz, 4H),
7.15¢d, /=74 Hz, 2H), 6.74 {dd, /= 3.3, 1.7 Hz, 1H}, 3.74 - 3.67 (m, 1H}, 3.65 {dd, /= 9.3,
4.7 Hz, 1H}, 3.53 (dd, /= 7.6, 3.5 Hz, 1H), 3.19 - 3.04 (m, 3H)}, 2.29 (5, 3H)}, 2.03 - 1.84 (m,
2HY, 1.47 (dd, J=12.0, 5.6 Hz, 2H), 1 41 — 1.33 (m, 1H). MS: M/e 487 (M+1}".

[0367] Example 75: 2-(5-amino-2-(furan-2-yl}-7H-pyrazolo{4,3-¢][1.2 4 triazolo[1,5-
clpyrimidin-7-yh-N-(2-(Z-methoxyethox yethyl-2-phenylpropanamide

[3368] A mixtare of 2-(S-amino-2-(furan-2-v1)-7TH-pyrazolof4,3-e}[ 1,2 4itriazolof1,5-
clpyrimidin-7-vi}-2-phenvipropanoic acid (100 mg, 0.2570 romol}, 2-(2-methoxyethoxy)ethan-1-
amine {37 mg, 0.3085 mmol), HATU (146 mg, 0.3856 mmol}, DIPEA (99 mg, 0.7712 mmol)} in
DMF (3 mL} was stirred at 1t for 3 hours, The reaction mixture was poured into Ho0O (18 mL)
and extracted with EtOAc (15 mL x 3). The combined organic layer was washed with brine,
dried over NaxS04, concentrated and purified by coluwmn chromatography
{(DCM/MeOH=40:1~10:1} to give the target product (85 mg, 67.48%). "HNMR (400 MHz,
DMSO-d6) 6 8.24 (s, 1H), 7.98 (s, 2H), 7.95 (s, 1H), 7.56 (1, /= 5.6 Hz, 1H}, 7.34 - 7.22 {m,
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4H), 715 (dd, J= 7.7, 1.S Hz, 2H}, 6.74 (dd, /= 3.3, 1.8 Hz, 1H), 3.46 - 3.37 (m, 4H), 3.29 (dd,
J=35.6,30Hz, 3H),3.22 (dd, /=132, 6.0 He, 1H), 3.13 (s, 3H), 2.28 (s, 3H). MS: M/e 491
(MY

{0369 Example 76: 2-(5-amino-2-(furan-2-vi}-7H-pyrazolo{4,3-e]{1,2 4|triazolo[1,5-
cipyrimidin-7-y1-(cis}-N-{4d-hydroxyeyclobexyi}-2-phenvipropanamide

{8378} To a stirred solntion of 2-(S-amino-2-(faran-2-y1)-TH-pyrazolo]{4,3-¢]{1,2 4ltriazolo| 1,5-
¢lpyrimidin-7-yh-2-phenylpropanoic acid (50 mg, 0.13 mmol}, HATU (54 mg. 0.14 mimol) and
DIPEA (50 mg, .39 mmol} in THF (15 ml) was added cis-4-aminocyclohexan-i-ol
hydrochloride (20 mg, 0.13 mmol}. The reaction mixture was stirred at rt for 15h. After
completion, the reaction mixtore was diluted with EtOAc (30 mi) and then washed with H,O (15
ml X 2). The organic layer was dried over Na:SOs, filtered and then concentrated vnder reduced
pressure to atford a residue. The residue was purified by prep-TLC with PE:EtOAc (1:5) to
afford the product (37.4 mg, 60%). 'H NMR (400 MHz, DMSO-d6) 8 8.23 (s, 1H), 8.10-7.90 (m,
3HY, 741 (d, J=8Hz, 1H), 7.32-7.23 (m, 4H),7.15 (d, /= 8Hz, 2H) 6.74 {dd, /=4Hz,2Hz, 1H),
4.25 (s, 1H}, 3.71-3.62 (m, 2H), 2.28 (s, 3H), 1.56-1.37 {m, 8H) ppm. MS: M/e 487 (M+1)".
{0371} Example 76A: (8)-2-(5-amino-2-(furan-2-y1}-7H-pyrazolof4,3-¢][ 1.2 4 {triazolo] 1,5-
cipyrimidin-7-v}-{cis}-N-{(4-bydroxycyclohexyl)-2-phenyipropanamide

{1372} To a stirred solution of (S)-2-(S-amino-2-(foran-2-y1)-7TH-pyrazolof4,3-

el[ 1.2, 4]triazolof 1,5-clpyrimidin-7-y1}-2-phenyipropanoic acid (150 mg, 0.39 mmol), HATU
{161 mg, (.42 mmol} and DIPEA (149 mg, 1.16 mmol} in THF (20 ml) was added cis-4-
aminocyclohexan--ol hydrochloride (58 mg, (.39 mmol). The reaction mixture was stirred at 1t
for 15h. After completion, the reaction mixture was diluted with EtOAc (30 1ol) and then washed
with HoO (15 mi X 2). The organic layer was dried over NaxSOq, filtered and then concentrated
under reduced pressure to afford a residue. The residue was purified by prep-TLC with
PE:HtOAc (1:4) to afford the product (103.9 mg, 55%). 'H NMR (400 MHz, DMSO-46) & 8.23
(s, 1H), 8.09-7.90 (m, 3H), 742 {d, /= 8Hz, 1H), 7.35-7.24 {(m, 4H), 7.15 (d, /= 8Hz, 2H), 6.86-
6.70 (m, 1H), 4.27 (s, 1H), 3.75-3.60 {(m, 2H}, 2.28 (5, 3H), 1.59-1.38 (m, 8H) ppm. MS: M/e
487 (M+1Y

{83731 Example 768 (R)-2-(5-amino-2-(furan-2-yi}-TH-pyrazolo[4,3-e]{ 1,2, 4 }triazolof1,5-
cipyrimidin-7-y1-(cis}-N-{4d-hydroxyeyclobexyi}-2-phenvipropanamide

{0374} To a stirred solution of (R)-2-(S-amino-2-(furan-2-v1)-7TH-pyrazolo{4,3-

el{1,2 4}triazolof 1,5-c|pyrimidin-7-vl}-2-phenyipropanoic acid (150 mg, 0.39 mmol}, HATU
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(161 mg, 0.42 mmol) and DIPEA (149 mg, 1.16 mmol) in THF (20 mi) was added cis-4-
aminocyelohexan-f-ol hydrochloride (58 mg, 0.39 mmol). The reaction muxture was stirred at vt
for 15h. After completion, the reaction nuxture was diluted with EtOAc (30 ml) and then washed
with H20 (15 mi X 2). The organic laver was dried over NaxSQy, filtered and then concentrated
under reduced pressure to afford a residue. The residue was purified by prep-TLC with
PE:BtOAc (1:4) to afford the product (123.1 mg, 66%). 'H NMR (400 MHz, DMSO-d6) § 8.23
(s, 1H}, 8.08-7.90 (1n, 3H}, 742 (d, J = 8Hz, 1H), 7.33-7.24 (m, 4H}, 7.15 (d, /= 8Hz, 2H), 6.74
(dd, /= 4Hz,2Hz, 1H), 4.27 (d, J = 4Hz, 1H), 3.71-3.61 (m, 2H), 2.28 (s, 3H), 1.57-1.38 {m, 8H)
pp. MS: M/e 487 (M+1)'.

[0375] Example 77: 2-(S-amino-2-(furan-2-yl}-7TH-pyrazolo[4,3-¢}[ 1,2 4 Jtriazolof 1,5~
clpyrimidin-7-yl-2-phenvl-N~(pyridin-2-vyl)propanamide

= N M, N, N
NG B Y \J it {;j’ ¢ oA
HO /Lf /'NT&N N TEepA \(’)\/ ‘{' - Teon e ’Eﬁwlk/ L ey
ALY, ALY o T (TS,
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{8376} Step Az 2-(5-amino-2-(furan-2-yD-7TH-pyrazolo[4,3-¢]{ 1,2 4 ltriazolof 1,S-clpyrimidin-7-
vi)-2-phenylpropanoyl chloride.

{03771 40 mg of 2-(S-amino-2-(foran-2-y1)-7TH-pyrazolo[4,3-¢]{1,2 4jtriazolo[ 1,5-¢c]pyrimidin-7-
yi}-2-phenvipropanoic acid in SOChH (10 mL} was heated at 70 °C for 1 hour. The solution was
concentrated to dryness. 20 mb of CH>Ch was added and the resulted mixture was concentrated
again to remove the SOCh residue to give the title product (45 mg, crude) as a light brown oil
which was used for the next directly.

{0378} Step B: 2-(S-amino-2-(furan-2-y1)-TH-pyrazolof4.3-¢}[ 1,2 4 triazolof | ,5-¢Jpyrimidin-7-
vi)-2-phenyl-N-{(pyridin-2-yDpropanamide.

{0379} To a stivred mixture of pyridin-Z-amine (25 mg, 0.27 mmol) and DIEA (130 mg, 1.0
mmol) in CHaCh (2 mL) was added a solution of 2-(5~-amino-2-(firan-2-y1)-7TH-pyrazolof4,3-
el{1,2,4}triazolof 1,5-c|pyrimidin-7-vl}-2-phenyipropanoyl chioride (45 mg, crude) in CH-CH (3
wik) at rt and the mixtoare was stivred at rt for 16 hrs. The mixture was dilnted with 10 mL of
CH»Cl, washed with NaHCOs (5 mbL x 2), brine (S mL x 2}, dried over Na»SQ4, concentrated
and the resulted oil was purified by prep-TLC (EtOAc: 100%:) to give the title product (8 mg,
vield: 17%; after lvophilization. 'H NMR (400 MHz, CD:0D/CDCL=2:1) 8 8.29 (s, 1H), 8.25 -
.16 (m, 2H), 7.86 (1, /= 8.& Hz, 1H), 7.71 (&, /= 0.8 Hz, 1H), 7.39 - 7.28 {m, 3H), 7.25(d, /=

-~}
(431
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3.6 Hz, TH), 7.20 - 7.14 {m, TH), 7.12 - 7.05 (m, ZH), 6.64 (dd, J = 3.6, 2.0 Hz, 1H), 2.38 (s,
3H). MS: M/e 466 (M+1)".

[0380] Example 78; 2-(S-amino-2-3~-methylpyrazin-2-y)}-TH-pyrazolof4,3-

ei[1.2 4}triazolof 1,5-clpyrimidin-7-y1}-N-{{3-hvdroxyoxetan-3-ylimethyl}-2-phenvlpropanamide
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{0381} Step A methyl 3-methvipyrazine-2-carboxylate

[0382] To a stured solution of MeOH (50 mL) was added SOCL (8.6 g, 72.4 mmol) dropwise at
0°C. Then 3-methylpyrazine-2-carboxylic acid (5 g, 36.2 mmol) was added to the reaction. The
mixture was stirred at 60°C overnight. The mixture was concentrated under reduced pressure and
the residoe was dissolved into EtOAc (50mL). The organic phase was washed with saturated

aq. NaHCGOs (50 mL). The organic phase was washed with brine, dried over NazSO4 and
concentrated under reduced pressure. The residue was purified by silica gel chromatography
(eluted with: EtOAc/PE=1/1) to afford the title compound as yellow solid (3.9g, yield: 70.9%).
MS: M/e 153 (M+1)7.

[0383] Step B: 3-methylpyrazine-2-carbohydrazide

{#384] To a stirred solution of the product of Step A (0.9 g, 5.9 mmol) in MeOH (20 mL) was
added hydrazine hydrate (1.5g, 23.7 mmol} at RT. The mixture was stirred at 60°C overnight.
The mixture was concentrated and the residue was dissolved into EtOAc (30 miL}. The organic
phase was washed with brine, dried over NaxSO4 and concentrated under reduced pressore. The

residue (460 mg, vield: 51.1%) was used into next Step directly. MS: M/e 153 (M+1)'.

-~}
523
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{0385} Step C: methyl 2-(6-amino-4-(2-(3-methylpyrazine-2-carbonybhydrazinyl)- 1H-
pyrazolo[3,4-djpyrimidin- I-y1)-2-phenylpropancate

[8386] A mwxture of mwethyl 2-(6-amino-4-chloro~-1H-pyrazolo{3,4-dJpyrimidin- -y} -2-
phenylpropanoate {1 g, 3 mmol), the product of Step B (460 mg, 3 mmol) and EGN (610 mg, 6
mmol} in DMSO (10 mL) was stirred at 100°C overnight. The reaction was cooled to RT. The
mixture was poured into water (30 mL). The precipitate was formed from the system. After
stirring at RT for 30 mins, the mixture was filtered. The solid was collected and dried in air. The
vellow solid (1.6 g, crude) was used into next Step directly. MS: M/e 448 (M+1)".

{0387} Step D: methyt 2-(5-amino-2-(3-methylpyrazin-2-yH-7H-pyrazolo[4,3-

el[ 1,2 4]triazolof 1,5-clpyrimidin-7-y1}-2-phenyipropancate

{0388] A mixture of the product of Step C (1 g, 2.2 mmol) in BSA (§ mL) and HMDS (§ mL)
was stirred at 100°C overnight. The reaction was cooled to RT and concentrated under reduced
pressure. The residue was dissolved into Ho(d {10 mL) and MeOH (10 mL). The mixture was
stirred at R0°C for 2 hours. MeOH was removed and the solid was precipitated from the system.
The solid was filtered and dried in air. The brown sohd (300 mg, vield for two Steps: 37.5%)
was used into next Step directly. MS: M/e 430 (M+1)".

{33898} Step E: 2-(S-amino-2-3-methylpyrazin-2-yl)-TH-pyrazolo{4,3-e]{ 1.2 4 ]triazolof1,5-
cipyrimidin-7-vi}-2-phenvipropanoic acid

{8390} To a stirred solution of the product of Step D in MeOH (6 mL) was added ag.NaOH (2
mb) at RT. The mixture was stirred at RT overnight. The solvents were removed and the residue
was dissolved into water {20 mL). The mixture was acidified to pH = 3~4 with aq. HCL(Z2M).
The solid was precipitated from the system. The mixture was filtered and the solid was collected.
The white solid was dried in air and used into next Step directly. MS: M/e 416 (M+1}.

{0391} Step F: 2-(5-amino-2-3-methylpyrazin-2-v1)-TH-pyrazolo[4,3-¢]{ 1,2, 4 triazolof 1,5-
cipyrimidin-7-vi-N-((3-hydroxyoxetan-3-ylmethyi)-2-phenylpropanamide

{03921 A mowture of 3-{aminomethyDoxetan-3~0l (33 mg, 0.32 munol), 2-(5~-amino-2-(3-
methylpyrazin-2-y1-TH-pyrazolof4,3-¢][ 1,2 41triazolof L 5-cipyrimidin-7-y1}-2-phenylpropanoic
acid (89 mg, 0.21 mmol), HATU (102 mg, £.26 mumol} and DIPEA (6.1 mL)} in DMF (5 mL} was
stirred at 6°C for 2 hours. Then the mixture was warmed to RT and stirred overnight. The
reaction mixture was poured into water (10 mL} and extracted with EtOAc (15 mL x 3). The
combined organic layers were washed with brine, dried over Nax50, and concentrated under

reduced pressure. The residue was purified by prep-TLC {EtOAc:100%) to afford the title
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compound (15 mg, vield: 14.3%)."H NMR (400 MHz, DMSO-d6) 88.73 — 8.64 (m, 2H), 8.30 (s,
1H), 8.0S (br.s, 2H), 7.53 - 746 (m, 1H), 7.36 — 7.25 G, 3H), 7.21 - 713 (m, 2H), 5.71 ¢, 1H),
4.46 — 436 (m, 2H), 4.28 (t, =8 Hez, 2H), 3.44 (1, /=R Hz, 2H), 2.88 (s, 3H), 2.35 (s, 3H)ppm.
MS: M/e 501 (M+1).

{0393] Example 7% 2-(5-amino-2-(furan-2-y1}-7TH-pyrazolo{4,3-¢]{ 1,2 4|triazolo[1,5-
cipyrimidin-7-y1)-N-{oxetan-3~-yimethyi}-2-phenyipropanamide

{0394} A mixture of oxetan-3-yimethanamine (13.4 mg, 0.15 mmol), 2-(5-amino-2-(foran-2-y1}-
TH-pyrazolo]4,3-e}f 1.2 4]trazolo{1,5-c|pyrimidin-7-y1}-2-phenyipropanoic acid (40 mg, 0.1
munol}, HATU (43 mg, 0.11 mmol} and DIPEA (0.1 mL) in DMF {5 mL) was stirred at RT
overnight. The reaction mixture was poured mto water (15 mL) and extracted with EtQAc (15
mkb x 3}, The combined organic layers were washed with brine, dried over NaxS0O, and
concentrated under reduced pressure. The residue was purified by prep-TLC (EtOAC: 100%) to
afford the title compound (18 mg, vield: 38.1%).'"H NMR (400 MHz, DMSO-d6) 88.24 (s, 1H),
8.00 (br.s, 2H), 7.97 - 7.93 (m, 1H), 7.83 (1, /=8 Hz, 1H}, 7.32 - 7.24 (m, 4H), 7.19 - 7.13 (im,
2H), 6.78 — 6,71 (m, 1H), 4.60 — 4.45 (m, 2H), 4.29 - 4.16 (u, 2H), 3.47 — 3.39 (m, 1H), 3.35
3.28 (m, 1H), 3.21 - 3.07 (m, 1H), 2.28 (s, 3H)ppm. MS: M/e 459 (M+1)".

{8395} Example 8¢ 2-(S-amino-2-{furan-2-v1}-TH-pyrazolo{4,3-e}{1,2 4triazolo{1,5-
cipyrimidin-7-vi-N-({4-hydroxytetrahydro-2H-pyran-4-ylimethyi}-2-phenvipropanamide

{09396] A mixture of 4-{aminomethyltetrahydro-2H-pyran-4-0l (20 mg, 0.15 munol}, 2-(5-
amino-2-(furan-2-vi}-7H-pyrazoloi4,3-e}{ 1,2 4triazolo{ 1 ,5-c|pyrimidin-7-y1}-2-phenylpropansic
acid (40 mg, 0.1 mmol), HATU (43 mg, 0.11 mmol) and DIPEA (0.1 mL) in DMF (5 mL} was
stirred at RT overnight, The reaction mixture was poured into water (15 mL) and extracted with
EtOAc (15 mL x 3). The combined organic layers were washed with brine, dried over Na:SO4
and concentrated under reduced pressure. The residue was purified by prep-TLC (EtOAc:100%)
to afford the title compound (22 mg, vield: 41.7%). H NMR (400 MHz, DMS0-d6) 58.27 (s,
1H), 8.05 - 7.87 (m, 3H), 7.35 — 7.23 (im, 4H), 7.22 - 7.09 {m, 3H), 6.77 - 6.70 (m, 1H), 4.44 (5,
1H), 3.57 - 346 (m, 4H), 3.19 - 3.1 (m, 2H), 2.34 (s, 3H), 1.54 - 142 (m, 2H), 1.33 - 1.23 (m,
2H)ppm. MS: M/e 503 (M+1)".

{0397] Example 81: 2-(5-amino-2-(furan-2-yl}-7TH-pyrazolo{4,3-¢]{1,2 4]triazolo[1,5-
cipyrimidin-7-y1)-N-(2-(methylaminojethy}-2-phenylpropanamide

{0398} A mixture of Nl-methylethane-1,2-diamine (11.4 mg, 0.15 mmol), 2-(5-amino-2-{furan-

2-yH-TH-pyrazolof4,3-e}{ 1,2, 4]triazolof 1,5-clpyrimidin-7-yi}-2-phenvipropanoic acid (40 mg,
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0.1 mmol}, HATU (43 mg, 0.11 mmol} and DIPEA (0.1 mL} in DMF (5 mL) was stirred at RT
overnight. The reaction mixture was poured 1nto water (15 mb) and extracted with EtQAc (15
mk x 3). The combined organic layers were washed with brine, dried over NapSQO4 and
concentrated under reduced pressure. The residue was purified by prep-TLC (EtOAC:100%) to
afford the title compound (5 mg, vield: 10.9%)."H NMR (400 MHz, DMSO-d6) §8.28 (s, 1H),
.01 - 7.90 (m, 1H), 7.88 - 7.80 {m, TH), 733 - 7.21 {(m, 4H), 7.14 - 7.06 (m, 2H)}, 6.79 - 6.68
(m, 1H), 3.37 - 3.26 (m, 2H)}, 2.96 - 2.74 (m, 2H), 2.45 {s, 3H), 2.30 (5, 3H)ppm. MS: M/¢ 446
(MY
{0399 Example 82: 2-(S-amino-2-{furan-2-y1}-7H-pyrazolo{4,3-e][1,2 4 [triazolo{1,5-
clpyrimidin-7-v-N-((3-hydroxyoxetan-3-yhmethyi)-2-phenylacetamide
{0400] A mixture of 3-(aminomethyDoxetan-3-0l (132 mg, 1.28 mmol}, 2-(5-amino-2-(furan-2-
vh-TH-pyrazolo[4,3-¢][1,2,4]triazolof 1. 5-¢lpyrimidin-7-v1}-2-phenylpropancic acid (400 mg,
1.07 mmol}, HATU (43 mg, 1.07 mmol) and DIPEA (276 mg, 2.14 mmol) in BDMF (20 mL) was
stirred at RT overnight, The reaction mixture was poured into water (60 mL) and exiracted with
EtOAc (40 mL x 3). The combined organic lavers were washed with brine, dried over NaxSOs4
and concentrated under reduced pressure. The residue was purified by silica gel chromatography

(EtOAC:100%) to afford the title compound (120 mg, vield: 24.4%)."H NMR (400 MHz,

DMSO-d6) 58.24 (s, 1H), 8.17 (br.s, 2F), .09 (t, J= 8 Hz, 1H), 7.98 - 7.01 {m, 1H). 7.44 — 7.30
(m, SH), 7.24 (4, J = 4 Hz, 1H), 6.74 (dd, 7 = 4, 2 Hz, 1H), 6.48 (s, 1H), 5.86 (s, 1 H), 4.47 — 4.29

{m, 4H), 3.51 -~ 3.42 (m, 2H)ppm. MS: M/e 461(M+1}".
{0401] Example 82 was separated into two enantiomeric sterecisomers {Example 82ZA, earlier
peak, and Example 828, later peak) by chiral prep-HPLC. The chiral separation conditions are

shown below,
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Cohunn CHIRALPAK A
Column size Zem X 1S oms Sum
Injection (. 5mi
Mobile phase Hex: ETOH=50:5¢
Flow rate 2Oml/min
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Wave length UV 220 nm

Teroperature 2S5 °C

Sample solution 12.5mg/ml in BEtOH: DCM=3:1
Prep-HPLC equipment Prep-HPLC-Gilson

[3402] Example 83: 2-(S-amino-2-(furan-2-v1-7TH-pyrazolo{4,3-e][1,2 4|triazolo{1,5-

clpyrimidin-7-vi}-2-phenvl-N-{pyridin-4-yimethyhpropenamide
[8403] A mowxture of 2-(S-amino-2-(furan-2-v1)-7TH-pyrazolof4,3~e}[ 1,2 41triazolof 1,5~
cipyrimidin-7-yi}-2-phenyipropanoic acid (38.9 mg, 0.1 mmol}, pyridin-4-yimethanamine (10
mg, 0.1 mmol), HATU (45 mg, 6.12 mmol) and DIPEA (25.8 mg, .2 mmol} in DMF (3 mL)
was stirred overnight, The reaction mixture was poured into HaO (10 mL) and extracted with
EtOAc (10 mL x 3). The combined organic layers were washed with brine, dried over Na2SOq,
concentrated and purified by prep-TLC (petrolenm ether/EtCOAc=1:2} to give the target
compound (26 mg, 54.2%). 'H NMR (400 MHz, DMSO-d6) § 8.47 (d,.J= 6.0 Hz, 2H), 8.26 (s,
1H), 821(d, J=56Hz 1H), 808 (s, 2H), 7.97 - 7.93 {(m, 1H), 742 - 7.14 {(m, 8H), 6.77 - 6.71
(m, [H), 4.41-4.29 (m, 2H), 2.38 (s, 3H)ppm. MS: M/e 480 (M+1)"
{0404 Example 84; 2-(S-amino-2-(furan-2-y1}-7TH-pyrazolo{4.3-e][1,2 4]triazolo[ 1,5-
cipyrimidin-7-y1)-2-phenyl-N-(pyridin-3-ylmethyl}propenamide
[0405] A nuxture of 2-(5~amino-2-(furan-2-y1)-TH-pyrazolof[4,3-¢][ 1,2 4 triazolof1,5-
clpyrimidin-7-yh-2-phenylpropanoic acid (38.9 mg, 0.1 mmol}, pyridin-3-yimethanamine (10
mg, (.1 mmol), HATU {45 mg, 0.12 mmel} and DIPEA (25.8 mg, 0.2 mmol} in DMF (3 mL})
was stirred overnight. The reaction mixture was poured into HoO (10 wL) and extracted with
EtOAc (10 mL x 3). The combined organic layers were washed with brine, dried over NaxSQOu,
concentrated and purified by prep-TLC (petroleum ether/EtOAc=1:2} to give the target
compound (22 mg, 45.9%). 'H NMR (400 MHz, DMSO-d5) § 8.53 — 8.49 (m, 1H), 842 (dd, J =
5.2, 2.8 Hz, 1H}, 8.25 - 8.19 (m, 2H), 8.02 (s, 2H), 7.95 (5, 1H), 7.73 (m, 1H), 7.37 - 7.15 (m,
TH), 6.77 - 6.69 (m, 1H), 4.44 — 4.29 (o, 2H), 2.35 (s, 3H)ppm. MS: M/e 480 (M+1)".
{0406} Example 85: 2-(5-amino-2-(furan-2-vl)-7H-pyrazolo[4,3-¢}[ 1,2.4 Jtriazolof |.5-

¢ipyrimidin-7-vi-N-({(3-hydroxyoxetan-3 -y imethyi}-2-(m-tolyl })propanamide
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{0407} Step A: methyl 2-(m-tolyDpropanoate

[0408] To a cooled solution of lithium diisopropylamide (LDA) 2M in THF, 10mL, 20 nunol)
in THF (60 mL} at -78 °C under N2 atmosphere was added with a solution of methyl 2-(m-
tolyliacetate (3 g, 18 mmol) in THF (5 mL) dropwise. After additional, the solution was stirred
for a further 20 mins before CH3I (7.8 g, 55 mmol) was added dropwise. The mixture was
allowed to warm to rt for 2 hrs. TLC showed the reaction was complete. The reaction mixture
was quenched with water (S mL), extracted with ethyl acetate (30 mL) and washed with brine
{20 mL). The organic layer was dried, concentrated and purified by column chromatography
(PE:EtOAc=50:1) to get the product as an colorless oil (2.6 g, 81%). 'H NMR (400 MHz,
CDCLY S 7.26-7.20 (m, TH), 7.11-7.07 (m, 3H), 3.70-3.68 (m, 1H), 3.66 (s, 3H), 2.35 (s, 3H),
1.49 (d, /=8.0Hz, 3H) ppm.

{3409} Step B: methyl 2-bromo-2-(m-tolypropanoate

{3410} To a cooled solution of hithium ditsopropylamide (LDAY M in THF, 3.1 ml, 6.2 mmol}
m THF (30 mL) at -78 °C under N> atmosphere was added with a solution of methyl 2-(m-tolyl)

propanoate (1 g, 5.6 mmol} in THF (Z mL) dropwise. The solution was stirred for a further 30

mins before the dropwise addition of trimethyl chiorosilane {TMSCI) (671 mg, 6.2 mmol}. The
mixture was allowed to warm to rt for 2 hrs before being cooled 0 -78 °C. NBS (2 g, 11.2 mmol}
was added in portions and the solution was stirred at -78 °C for 1 hr. The reaction mixture was
altowed to reach to rt over | hr, then gquenched with saturated NaHCO; solution, and extracted
with ethvl acetate (20 mL}. The organic layer was dried, concentrated and purified by column
chromatography (PEEtOAc=50:1) to get the product (1 g, 70%

{#411] Step C: methyl 2-hydrazinyl-2-(m-tolylpropanoate
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{3412} NHNH2.H20 (625 mg, 10 mmol} was added to a sohution of methyl 2-bromo- 2-(m-
tolyhypropanocate (5300 mg, 2 mmol) in CH3CN (S mL). The reaction mixture was heated at 60 °C
for 1 hr. TLC showed the reaction was complete. The solution was concentrated, added with
water {10 mL} and extracted with ethyl acetate {10 mL). The organic phase was concentrated,
added with HCVEtOAc (2 M, 2 mL) and evaporated to get the product as HCl salt (380 mg,
&0%). MS: M/e 209 (M+1)".

{0413} Step D: methyl 2-(6-amino-4-chloro-1 H-pyrazolo[3 4-djpyrimidin-1-y1}-2-(m-
tolylipropanoate

{8414} A mixture of methyl 2-hydrazinyl-2-(m-tolyl)propanoate hydrochloride (380 mg, 1.5
mmol) and Z-amino-4,6-dichloropyrimidine-5-carbaldehyde (300 mg, 1.5 mmol) in CHiON (10
mbL} was stirred at rt overnight, and then heated at 50 °C for 3 hrs. The reaction mixture was
evaporated, added with water (10 mL) and extracted with ethyl acetate (10 mL). The organic
phase was dried, concentrated and further purified by colummn chromatography (PE:EtOAc=6:1)
to get the desired product as a white solid (300 mg, 56%). MS: M/e 346 (M+1)

{0415} Step E: methyl 2-(6-amino-4-(2-{furan-2~carbonyhhydrazinyl)- 1 H-pyrazolo[ 3,4~
dipyrimidin- {-yl}-2-(m-tolyl}propancate

[3416] A mixtare of methyl 2-{6-amino-4-chloro-1H-pyrazolo[3,4-d]pyrimidin- -y} -2-(m-
tolvlpropanocate (300 mg, 0.87 mmol)}, furan-2-carbohydrazide (109 mg, 0.87 mumol} and DIPEA
225 mg, 1.74 mumol} in DMSO (10 mL} was heated at 120 °C overnight. The solvent was
evaporated under oil pump. The residue was added with water (10 mL}, slurried and filtered. The
cake was washed with water, dried to get the crude product, which was used in the next Step
directly {260 mg, 68%). MS: M/e 436 (M+1)'

{0417} Step F: methyl 2-(5-amino-2-{furan-2-y1}-7H-pyrazolof[4,3-¢]{ 1,2 4 Jtriazolof 1 .5-
clpyrimidin-7-v}-2-(m-tolylpropanoate

{3418} A solution of methyl 2-(6-amino-4-{2-{furan-2-carbonylhydrazinyt}-1 H-pyrazolof3,4-
dipyrimidin- 1-yD-2-(m~tolyhipropanoate (260 myg, 0.60 mmol) in BSA (2 mL) and HMDS (2
mbL} was heated at 120 °C for 3 hrs. The solvent was evaporated under oil pump. The residue was
added with water (5 mL)}, extracted with ethyl acetate (10 mL} and washed with brine (10 mL).
The organic layer was dried, concentrated and purified by cohumn chromatography
{PE:EtOAc=5:1} to get the desired product as a white solid {110 mg, 44%). MS: M/e 418 (M+1Y'
{0419} Step G: 2-(5-amino-2-(furan-2-y1)-7H-pyrazolof4,3-¢}f 1,2 4triazolo] 1,5-cjpyrimidin-7-

yi-2-(m-tolyh)propancic acid

74
3]
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{3428} NaOGH solution (50 mg, 1.25 mmol, in 1 mL of water} was added to a solution of methyi
2-(S-amino-2-(foran-2-v1)-TH-pyrazolol4,3-e}{ 1,2 4Jiriazolo[ 1, 5-¢c]pyrimidin-7-v1 -2 -(m-
tolyhypropanocate (110 mg, 0.26 mol} in methano! (5 mL). The solotion was stivred at 1t
overnight. The solvent was evaporated. The residue was added with water (5 mL), acidified with
2 M HCI to pH=2~3. The precipitated solid was filtered and dired to get the product as a white
solid (40 mg, 38%). MS: M/e 404 (M+1)"

{0421} Step H: 2-(5-amino-2-(furan-2-y1)-7H-pyrazolof4,3-¢}f 1,2 4 triazolo] 1,5-cpyrimidin-7-
yh-N-({3-hydroxyoxetan-3-yhmethvl}-2-{m-tolyl)propanamide

{0422} A mixture of 2-(S-amino-2-{furan-2-yl}-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
clpyrimidin-7-vi-2-{m-tolylpropanoic acid (50 mg, 6.12 mmol), 3-(amino methyljoxetan-3-ol
{19 mg, 0.18 munol}, HATU (69 mg, 0.18 mmol) and DIPEA (31 mg, 0.24 mmol) in DMF (§
mkb} was stirred at rt for 2 hrs. The solution was added with water (§ mL), extracted with ethyl
acetate (10 mL) and washed with brine (10 mL). The organic layer was dried, concentrated and
purified by preparative TLC (EtOAc) to get the desired produoct (25 mg, 42%). 'H NMR (400
MHz, DMSO-~d6) 6 8.24 (s, 1H), 7.95 (br.s, 3H), 7.43 (1, /=R.0Hz, 1H}, 7.25 (d, /~4.0Hz, 1H),
718, JS=8.0Hz, 1H), 7.11 (s, I1H}, 7.08 (br.s, 1H}, 6.90 (d, /=8.0Hz, 1H), 6.74 (d, /~4.0Hz,
1H), 5.72 (s, 1H)}, 4.40 (t, /=8.0Hz, 2H), 4.30-4.26 {m, 2H)}, 3.43 (1, /=8.0Hz, 2H), 2.27 (5, 3H),
2.08 {5, 3H) ppm. MS: M/e 489 (M+1)"

{0423] Example 86 2-(S-amino-2-(furan-2-v1}-7TH-pyrazolo{4.,3-e][1,2 4]triazolo[ 1,5-
cipyrimidin-7-y1}-N-((3-hydroxyvoxetan-3-yhmethyi)-2-(4-methoxyphenylpropanamide
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{3424} Step A: methyl 2-(4d-methoxyphenylipropanoate
[8425] To a solution of 2-(4-methoxyphenyl)propanoic acid (5 g, 27.78 mumol) in MeOH (15

wik}, sulfoxide chloride (4.96 g, 41.67 mmol) was added dropwise at (§ °C, After addition, the
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reaction mixiure was stirred at vt for 3h. The mixtore was concentrated, quenched with ice water
(20 mL), extracted with EtOAc (30 mul x 3). The combined organic layers were washed with
brine, dried over NaxS04, concentrated and purified by column chromatography (petroleum
ether/BtOAc=20:1~5:1} to give methyl 2-(4-methoxyphenyljpropanocate (5.20 g, 96.49%) as
vellow oil. MS: M/e 195 (M+1).

{0426] Step B: methyl 2-bromo-2-{4-methoxyphenylipropanoate

{0427} To a solution of methyl 2-(4-methoxyphenyhpropanocate (5.20 g, 26.80 mmol} in THF
(20 mL) was added lithium ditsopropylamide(LDA)} (20 mL, 40.21 mmol} dropwise at -78 °C
and stirred for 1 h. Then the reaction mixture was added trimethy! chlorosilane{ TMSCI) (3.51 g,
32.16 yvaomol) dropwise at ~78 °C and stitred for | h. Then the reaction mixtore was added NBS
{7.16 g, 40.21 nwnol) at -78 °C and stirred for 1 h. After addition, the reaction mixture was
warmed slowly to rt and stirred for 2 h. The mixture was filtered, the filtrate was concentrated
and washed with PE and filtered, the filtrate was concentrated to give methyl 2-bromo-2-(4-
methoxyphenylypropanoate (4.31 g, 58.90%) as vellow oil, "HNMR (400 MHz, DMSO-46) 8
7.22(d, J=8.6 Hz, 2H), 6.87 (4, /= 2.7 Hz, 2H), 3.65 (s, 3H), 2.67 (s, 3H), 2.30 (5, 3H).

{0428} Step C: methyl 2-hydrazinyl-2-(4-methoxyphenyl)propancate

{34281 A mixtare of methyl 2-bromo-2-{4-methoxyphenylpropanoate (4.31 g, 15.79 mmol),
hydraziniimm hydroxide (3.95 g, 63.15 mmol) in ACN (20 mL} was stirred at 60 °C overnight.
The mixture was extracted with DCM (30 mL x 3). The combined organic layers were washed

with water (1{ mL x 3) and brine, dried over Na>504, concentrated to give methyl 2-hydrazinyi-

{0430} Step D methyl 2-(6-amuno-4-chloro~- | H-pyrazolo[3,4-djpyrimidin- 1-y])-2-(4-
methoxyphenylpropanoate

{0431} A muxture of methyl 2-hydrazinyl-2-(4-methoxyphenvl}propanoate (2.36 g, 10.54 mmol),
Z-amino-4,6~-dichloro-1,6-dihydropyrimidine-S-carbaldehyde (2.01 g, 10.54 mmol) im ACN (10
ml.} was stirred at vt overnight, then warmed to 70 °C and stivred for 2h. The reaction mixture
was poured nto H>O (10 mL) and extracted with EtOAc¢ (10 mL x 3). The combined organic
iavers were washed with brine, dried over Na>SQO4, concentrated and purified by column
chromatography {petroleum ether/EtOAc=10:1~2:1) to give the product (2.10 g, 55.06%) as
vellow solid. MS: M/e 362 (M+1}.

{0432} Step E: methyl 2-(6-amino-4-(2-(furan-2-carbonyihydrazinyl}-1 H-pyrazolo[3,4-
dipyrimidin- {-yl}-2-(4-methoxyphenyhpropanocate
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{34331 A mixtare of methyl 2-(6-amino-4-chloro-1H-pyrazolo[3,4-d]pyrimidin- 1 -y1)}-2-(4~
methoxyphenylipropanoate (2.10 g, 5.801 mmol), fiwan-2-carbohydrazide (1.46 g, 11.60 mmol},
DIPEA(2.24 ¢, 17.40 mimol) in DMSO (5 mL) was stirred at 120 °C overnight. The reaction
mixture was poured intoe Ho( (10 mL) and extracted with EtOAc (20 mL x 3). The combined
organic layers were washed with brine, dried over NaxSO4, concentrated and purified by cohmmn
chromatography {petroleum ether/EtOAc=10:1~1:1) to give the product (2.01 g, 76.83%) as
vellow solid. MS: M/e 452 (M+1)".

{0434} Step F: methyl 2-(5-amino-2-{furan-2-y1}-7H-pyrazolof[4,3-e}{ 1,2 4 Jiriazolof 1 ,5-
cipyrimidin-7-vi}-2-{4-methoxyphenyl}propanoate

[0435] A mowxture of moethyl 2-(6-amino-4-(2-(furan-2-carbonybhydrazinyl)- | H-pyrazolo[3,4-
dipyrimidin-1-y1}-2-(4-methoxyphenylpropanocate (2.01 g, 4.457 mmol)}, trimethyisilyl (E)}-N-
(trimethylsilyDacetimidate (3 mL), HMDS (3 mL) was stirred at 120 °C overnight. The reaction
mixture was concentrated, stirred in MeOH (10 mL) and water 2 mL} at S0 °C for 1 h. Then
concentrated and purified by cohuman chromatography (petrolenm ether/EtOAc=10:1~1:1) to give
the product {1.66 g, 86.02%) as white solid. MS: M/e 434 (M+1}".

{8436} Step G: 2-(5-amino-2-(furan-2-yi)}-7H-pyrazolof4,3-e}{ 1,2 4 triazolof 1,5-c ipyrimidin-7-
yi2-{(4-methoxyphenylpropanoic acid

{34371 A mixtare of methyl 2-(5-amino-2-(fran-2-yi)-TH-pyrazolo]4,3-¢}{ 1,2 4]triazolof 1,5-
clpyrimidin-7-yl}-2-{4-methoxyphenylipropancate (1.66 g, 3.834 mumol), lithium hydroxide
{1.53 g, 38.34 mimol) in MeOH (5 mL} and water (2 mL} was stirred at 50 °C overnight. The
reaction mixture was acidified with hydrochloric acid, extracted with EtOAc (20 mL x 3}, The
combined organic layers were washed with brine, dried over NaxS0O4, concentrated and purified
by column chromatography (petroleum ether/EtOAc=10:1~1:2) to give the product (1.33 g,
82.80%}) as a white solid. MS: M/e 420 (M+1)".

{3438} Step H: 2-(S-amino-2-(furan-2-y)-7TH-pyrazolof4,3-¢}{ 1,2 4 jtriazolo] 1,5-cipyrimidin-7-
yh-N-{((3-hydroxyoxetan-3-yUmethyl}-2~-{(4-methoxyphenylpropanamide

{8439] A mixture of 2-(S-amino-2-(furan-2-vi)-7H-pyrazolo[4,3-e][ 1,2 4 triazolof 1,5-
cipyrimidin-7-y1}-2-{4d-methoxyphenylipropancic acid {100 mg, 0.2387 mmol}, 3-
{ammomethyljoxetan-3-of (49 mg, 0.4773 mmol), HATU (181 mg, $.4773 mmol}, DIPEA (92
mg, 0.7160 mmmol) in DMF (3 mL} was stirred at 1t overnight. The reaction mixture was poured
into HaO (10 mL) and extracted with EtOAc (15 mL x 3). The combined organic layers were

washed with brine, dried over Na:SQO4, concentrated and purified by column chromatography

oo
5
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(DCM/MeOH=40:1~10:1) to give the product (70 mg, 58.19%). "THNMR (400 MHz, DMSO-46)
22 (s, TH), 7.96 (s, 1H), 7.93 (5, 2H), 742 (t, /=55 Hz, 1H), 7.24(d,/=2.7THz, 1H), 7.13
(d,J=287Hz 2H), 6.86 (d, J=86Hz 2H), 6.77 - 6.71 (m, 1H), 5.75 (s, 1H), 441 (1, /=63
Hz, 2H), 4.28 (dd, J = 10.4, 6.5 Hz, 2H), 3.73 (5, 3H), 3.42 (4, /= 5.6 Hz, 2H), 2.31 {5, 3H). MS:
M/e 505 (M+1).
{0440] Example 87: 2-(5-amino-2-(furan-2-yH-TH-pyrazolo{4,3-¢]{1,2 4|triazolo[1,5-
clpyrimidin-7-yh-2-(2-fluorophenyl}-N-((3-hydroxvoxetan-3-yhmethylypropanamide
{0441} A mixture of 2-(S-amino-2-{furan-2-yl}-TH-pyrazolof4,3-e}{ 1,2 4 itriazolof1,5-
¢ipyrimidin-7-vi}-2-{2-fluorophenylipropanoic acid (100 mg, 0.2457 mmol}, 3-
{aminorethyvl)oxetan-3-0l (38 mg, 0.3685 mmol), HATU (146 mg, 0.368S5 mmol), DIPEA (95
mg, 0.73712 mmol) in DMF (3 mL) was stirred at 1t for 3 hours, The reaction mixture was
poured into H2O (5 mL} and extracted with EtOAc (5§ mL x 3). The combined organic layers
were washed with brine, dried over NaxSO4, concentrated and purified by colomn
chromatography (DCM/MeOH=40:1~10:1) to give the product (82 mg, 67.83%). THNMR (400
MHz, DMSG-~d6) 6 8.26 (s, IH‘;, 800 (s, 2H), 7.96 (5, 1H), 744 (t, /=57 Hz, 1H), 7.38(dd, J=
127,72 Hz, 1H), 7.25 {(d, J = Hz, 1H}, 7.20{dd, /= 11.8, &4 Hz, 1H}, 7.10 (t. /= 7.6 Hz,
1H), 6.80 — 6.65 (m, 2H), 5.69 (s, 1H), 436 (4, J =63 Hz, 1H), 433 (4, /=63 Hz, 1H), 427 (4,
J=63 Hz, TH), 4.21(d, J= 63 Hz, 1H), 3.52 (dd, /= 13.5,6.3 Hz, 1H), 3.37 (d, /= 5.4 Hz,
1H), 2.44 (s, 3H). MS: M/e 493 (M+13,
{8442 Example 88: 2-(5-amino-2-(furan-2-vi}-7H-pyrazolo{4,3-e][1,2 4|triazolof1,5-
cipyrimidin-7-y1-N-({1-hydroxyeyclopropyDmethyl)-2-phenylpropanamide
{04431 A nuxture of -{amunomethyDeyelopropan-1-ol (23.8 mg, 0.19 mmol}, 2-(5-amino-2-
{(foran-2-yh-7H-pyrazolof4,3-¢][1,2 4triazolof 1,5-¢c]pyrimidin-7-yl)-2-phenvylpropanocic acid (50
mg, 0.13 mmol), HATU (54 mg, 0.14 mumol) and DIPEA (33 mg, 0.26 mumol) in DMF (10 mL)
was stirred at RT overnight. The reaction mixture was poured into water (10 mL} and the solid
was precipitated from the system. The solid was filtered and purified by prep-TLC (EtOAc:
100%) to afford the title compound (5 mg, vield: 8.4%).'H NMR (400 MHz, DMSO-46} §8.22
{s, 1H)}, 8.02 - 7.88 (m, 3H}, 7.76 (s, 1H}, 7.35 - 7.21 {m, 4H), 7.16 - 7.04 {m, 2H), 6.79 - 6.68
{m, TH), 4.56 (t, f=4 Hz, 1H), 3.64 - 3.53 (m, 1H}, 3.48 - 338 (my, 1H}, 2.25 (s, 3H}, 0.77 -
0.62 {m, 3H), .60 - 0.46 (m, 1 H)ppm. MS: M/e 459(M+1)",
[0444] Example 8%: 2-(5-amino-2-(furan-2-vl)-7H-pyrazolo[4,3-¢}[ 1,2.4 Jtriazolof |.5-

¢ipyrimidin-7-vi-N-((3-hydroxyoxetan-3-yimethyl}-2-(pyridin-3-yhpropanamide

>
523
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{0445} Step A: ethyl 2-(pyridin-3-vljpropanoate

{8446} To a stirred solution of ethyl 2-(pyridin-3-yijacetate (13.7 g, 8S mmol) in 150 mL of THF
was added LDA (47 ml, 2.0 M) at -78 °C under N». The resulted mixture was stirved for 30 mun.
Mel (32.0 g, 225 mumol) was added in drops. The reaction mixture was allowed warm to rt and
stirred for 20 hrs. The mixture was quenched with 150 mL of H2O, extracted with EtOAc (150
mb x 3). The organic extracts were combined, washed with brine (150 mL x 2}, dried over
Na:>S04 and concentrated. The residue was purified by column chromatography ehited with
PE/EtOAC (5:1 ~ 3:1) to give the title product (8.1 g, 53%) as a light-yellow oil. MS: M/e 180
(M+1y"

{6447} Step B: ethyl 2-bromo-2-(pyridin-3-ylipropanoate.

{0448} To a stired solution of ethyl 2-(pyridin-3-ylpropanoate (8.1 g, 45.2 muwvol) in THF (160
mbL} was added LDA (25 mL, 2.0 M} at -78 °C under N». The resulted mixture was stirred for 30
min. TMSCI (5.4 g, 50 mmol) was added and the resulted mixture was stirred at rt for 1 hour,
After been cooled to -78 °C again, the mixture was added NBS (12.0 g, 67 mmol). The resulted
mixture was stirred at -78 °C for 30 ymin, and stitred at vt for 2 hrs. The mixture was quenched
with 100 mL of H>O, extracted with EtOAc (100 mL x 3). The organic extracts were combined,
washed with brine (100 mL x 2}, dried over NaxSO; and concentrated to dryness to give the title
product (9.8 g, crude) as a brown oil which was used for the next Step directly. 'H NMR (400
MHz, CDCEY6 8,80 (d, J=24 Hz, [H), 856(dd, /=48, 1.2 Hz, 1H), 7.96 (ddd, J=8.0,2.4,
1.6 Hz, 1H), 7.31 (dd, J= 8.0, 4.8 Hz, 1H}, 431 - 4.23 (m, 2H), 2.33 (s, 3H), 1.28(t, /= 7.2 Hz,
3H).

{08449} Step C; ethyli 2-hydrazinyl-2-{pyridin-3-yDipropanocate.
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{3450} To a stirred solution of ethyl Z-bromo-2-(pyridin-3-yvljpropancate (9.8 g, crude) in MeCUN
(100 mL) was added hydrazine hydrate (20 mL, 320 munol) at 1t and the resulted mixtore was
stirred at 50 °C for 16 hrs. The mixture was treated with 100 oL of EtOAc and 100 mL of brine.
Agueous layer was extracted with EtOAc(100 mL x 3). The combined organics were washed
with brine (100 mL x 23, dried over NaxSO4, and concentrated to dryness to give the title product
{7.8 g, crude) as a brown oil. MS: M/e 210 (M+1)".

{0451} Step D: tert-butyl 2-(1 -ethoxy-1-ox0-2-(pyridin-3-vhpropan-2-yhhydrazine -1-
carboxylate,

{0452} To a mixture of ethyl 2-hydrazinyl-2-{pyridin-3-yljpropancate (7.8 g, crude) and EtzN
{(12.0 g, 120 mmol) in CHCh (100 mL) was added BocyG (9.5 ¢, 43.5 mimol) 1n drops at 0°C
and the resulted mixture was stirred at rt for 3 hrs. The mixture was concentrated and the resulted
residue was purified by column chromatography eluted with PE/EtOAc (2:1 ~ 1:1) to give the
title product {3.05 g, 22% for 3 Steps) as a brown oil. MS: M/e 310 (M+1)".

{0453} Step E: ethyl 2-hydrazinyl-2-(pyridin-3-vhpropanocate hydrochloride.

{0454} To a stirred solution of tert-butyl 2-(1-ethoxy-1-oxo-2-(pyridin-3-yljpropan -2-
vhhydrazine -1-carboxylate (3.05 g, ¢.8 mmol) in EtOAc (20 mL) was added HCl/Dioxane (20
wik, 4M}, and the resulted mixture was stitred at rt for 40 hrs. The mixtare was concentrated to
dryness to give the title product (2.7 g, vield: 95%) as a brown solid. MS: M/e 210 (M+1)".
{8455} Step F: ethyl 2-(6-amino-4-chloro-1H-pyrazolo{ 3 4-d]pyrimidin-1-yi)-2-(pyridin-3 -
viipropanoate.

{8456] A mixture of ethyl 2-hydrazinyl-2-{pyridin-3-yi}propancate hydrochloride (550 mg, 2.24
ool and 2-amino-4,6-dichloropyrimidine-5-carbaldehvde (430 mg, 2.25 mmol) in POCE (10
mbL) was stirred at 60 °C for 4 hrs. The resulted mixture was concentrated to dryness and the
resuited oil was diluted with 20 mL of EtOAc, treated with aqueous solution of Na;COs, washed
with brine (10 mL x 2}, dried over Nax504, and concentrated. The resulted residue was purified
by cohumn chromatography (PE/EtOAc=3:1 ~ 1:1) to give the title product (180 mg, 23%) as a
light yellow solid. MS: M/e 347 (M+1)".

{84587} Step G: ethyl 2-(6-amino-4-(2-(furan-2-carbonyihydrazinyl}- 1 H-pyrazolo| 3,4~
dipyrimidin-1-yi-2-(pyridin-3-ylipropanoate.

{0458] A mixture of ethyl 2-(6~-ammo-~4-chloro-TH-pyrazolo|3,4-d]pyrimidin-1-v)-2-{pyridin-3-
vhpropanoate (25 mg, 0.072 mmol), furan-2-carbohydrazide (20 mg, 0.158 mmol) and DIEA (50

mg, (.387 mumol} in DMSQO (1 mL) was heated at 110 °C for 4 hrs. The mixture was diluted with



WO 2019/196803 PCT/CN2019/081785

20 mL of EtOAc, washed with brine (5 mL x 3}, dried over NaxSOs, and concentrated. The
resulted residue was purified by prep-TLC (EtOAc/MeOH = 30:1) to give the title product (15
mg, crude) as a light brown solid. MS: M/e 437 (M+1Y,

{0459} Step H: ethyl 2-(5-amino-2-(furan-2-y1)-7H-pyrazoelo[4,3-¢]{1,2 4jtriazolof 1,5~
cipyrimidin-7-y1)-2-(pyridin-3-yi}propanocate.

{8460] A mixture of ethyl 2-(6~-ammo-4-(2-{furan-2-carbonyhhydrazinyl)-1 H-pyrazolo] 3 4-
dipyrimidin-1-y1}-2-(pyridin-3-yipropanoate (15 mg, crude), HMDS (2.5 mL) and BSA (2.5
mb) was heated at 110 °C for 7 hrs. The mixture was concentrated to dryness. 2 mL of MeOH
was added and the solution was stirred at 60 °C for 20 min. The resulted residue was diluted with
10 mL of EtOAc, washed with NaHCOs (2 L), brine (2 bl x 2), dried over NaySQy,
concentrated. The resulted residue was purified by prep-TLC (EA100%) to give the title product
{5 mg, crude) as a white solid which was used for the next Step directly. M/e 419 (M+1)",
{0461} Step §: 2-(5-amino-2-(furan-2-yH-7TH-pyrazolo[4,3-e]{1,2 4 lrazolof 1,5-clpyrimidin-7-
vh-2-(pyridin-3-yhpropanoic acid

{8462} To a solution of ethyl 2-(5-amino-2-(furan-2-y)-TH-pyrazolof4,3-¢]{ 1,2, 4 Jtriazolof 1,5-
cipyrimidin-7-vi}-2-{pyridin-3-yl}propancate {5 mg, crude) in THF (2 mL}) was added agueous
solution of NaQOH (2 M, 2 mL) at vt and the resulted mixture was stirred at 50 °C for 3 hrs. The
mixture was acidified by HCI (1M} to pH~3 and concentrated to dryness. The resulted white
solid was treated with CHCly/MeOH (3:1, 10 mL), The suspension was filtered and the filtrate
was concentrated to dryness to give the title product (6 mg, crude} as a light yellow solid which
was used for the next Step directly. M/e 391 (M+1Y",

{0463} Step J: 2-(5-amino-2-(furan-2~-y1}-TH-pyrazolof4,3~-e}[ 1,2, 4]iriazolof 1, 5-cipyrimidin-7-
vh-N-{{3-hydroxyoxetan-3-yhmethy-2-(pyridin-3-yljpropanamide

{0464} To a mixture of 2-(§-amino-2-(foran-2-yi}-7H-pyrazolof4,3-¢}f 1.2 4 triazolo{1,5-
cipyrimidin-7-vi-2-{pyridin-3-yl)propanoic acid {6 mg, crude}, 3-{aminomethyhoxetan-3-ol (10
wg, .1 mmol), DIPEA (30 wg, .23 wmol) in DMF (I mL) was added HATU (15 mg, 0.04
mmol) at 1t and the mixture was stirred at rt for 2 hrs. The mixture was diluted with 10 mU of
EtOAc, washed with brine (3 mL x 3), dried over Na:S04, concentrated and the resulted oil was
purified by prep-TLC (CH2C12/MeOH = 10:1) for 2 times to give the title product (2.5 mg,
vield: 7.2% for 4 Steps) after Iyophilization. 'TH NMR (400 MHz, CD:OD) 8 .49 (d, J = 2.0 Haz,
1H), 8.45(dd, /=48, 1.2 Hz, 1H), 823 (s, 1H). 7.76 (dd, /= 1.6, 0.4 Hz, 1H), 7.74 - 7.68 (m,
1H}, 7.39(dd, /= 8.0, 4.0 Hz, 1H}, 7.26 {(d, J = 2.8 Hz, 1H}, 6.67 (dd, /= 3.2, 1.6 Hz, 1H), 4.54
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(t, /= 6.4 Hz, 2H), 4.43 (dd, /= 6.4, 2.4 Hz, 2H)}, 3.67 — 3.50 (m, 2H}, 2.42 (s, 3H). M5: M/e
476 (M+1Y',

{0465] Example 98¢ 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4triazolo[ 1,5-
cipyrimidin-7-y1}-N-({1R,28)-2-hydroxyeyclopentyl-2-phenylacetamide

{8466] A mixture of 2-(5-amino-2-(furan-2-yh-TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1)-2-phenylacetic acid (37.5 mg, (.1 mmol}, (15,2R}-2-aminocyclopentan-1-ol
(13.76 mg, 0.1 mmol}, HATU {45 mg, 0.12 mmol) and DIPEA (25.8 mg, 0.2 mmol}) m DMF (3
mb) was stirred overnight. The reaction mixture was poured into Ho(O (10 mL) and extracted
with Et0Ac (10 mL x 3). The combined organic layers were washed with brine, dried over

Nax 5304, concentrated and purified by prep-TLC (100%E10AC) to give the target compound (20
mg, 43.7%). "H NMR (400 MHz, DMSO-46) 3 8.29 (s, 1H), 8.22 (s, 2H), 7.97 - 7.94 (m, 1H),
7.75-7.68 (m, 1H), 744 - 7.31 (m, 5H), 7.24 {(d, /=32 Hz, 1H}, 6.76 - 6.71 {m, 1H}, 6,46 (d. J
=52 Hz, 1H), 4.82 (dd, /=164, 11.0 Hz, 1H), 4.05 - 3.82 (m, 2H), 1.96 — 1.39 (m, 6H)ppm.
MS: M/e 459 (M+1).

[0467] Example 91: 2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-¢}[ 1,2,4 Jiriazolo] 1,5~
clpyrimidin-7-v-N-({158,2R}-2-hydroxycyclohexyl}-2-phenviacetamide.

{8468} To a mixture of 2-(S-amino-2-(furan-2-yi}-TH-pyrazolof4,3-¢}{ 1,2,4 |triazolo1.5-
cipyrimidin-7-vi}-2-phenviacetic acid (50 mg, (.13 mmol), (1R, 28}-2-aminocyclohexan-1-0l (25
mg, 0.16 mmol), DIPEA (85 mg, 0.66 mmol) in DMF (2 mL) was added HATU (61 mg, 0.16
mmol} at 1t and the mixture was stirred at rt for 3 hrs. The mixture was diluted with 10 mL of
EtOAc, washed with brine {5 mL x 3), dried over Na:S04, concentrated and the resulted oil was
purified by prep-TLC (EtOAc: 100%) to give the title product (35 mg, vield: 57%) after
lyophilization. 'H NMR (400 MHz, DMSO-d6) 'H NMR (400 MHz, DMSO-46) & 8.43 - 8.05
(m, 3H), 7.95 (s, 1H), 7.69 (dd, /= 22.4, 84 Hz, 1H}, 7.47 - 7.28 {m, 5H), 7.24 (d, /= 3.6 Hz,
1H}, 6.74 (s, 1H), 6,44 (d, /=52 Hz, 1H), 4.69(dd, J=41.2, 4.0 Hz, 1H)}, 3.82 - 3.58 (1, 2H),
1.63 — 1.38 (1n, 6H), 1.29 — 1.20 (wn, 2H). MS: M/e 473 (M+1)".

{0469] Example 92: 2-(S-amino-2-(furan-2-y1}-7TH-pyrazolo{4.3-e][1,2 4]triazolo[ 1,5-
cipyrimidin-7-yl}-{cis}-N-{(4-hydroxycyclohexyi}-2-phenylacetamide

{8470} To a stirred solntion of 2-(S-amino-2-(faran-2-y1)-TH-pyrazolo]{4,3-¢]{1,2 4triazolo{ 1,5-
cipyrimidin-7-y1)-2-phenylacetic acid (50 mg, 6.13 mmol}, HATU (56 mg, .15 mmol) and
DIPEA (52 mg, 0.40 mumol} in THF (15 ml) was added cis-4-aminocyclohexan--ol

hydrochloride (20 mg, 0.13 mmol}. The reaction mixture was stirred at rt for 15h. After

90
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completion, the reaction mixture was diluted with EtOA¢ (30 mi) and then washed with H20 (15
mwl X 2). The organic layer was dried over NaxSOs4, {iltered and then concentrated vnder reduced
pressure to atford a residue. The residue was purified by prep~-TLC with PE:EIOAc (1:10) to
afford the product (35.3 mg, 56%). 'H NMR (400 MHz, DMSO-d6) § 8.22 (s, 1H), 8.16 (s, 2H),
&.01-7.92 {(m, 2H), 7.40-7.32 {m, SH), 7.24 (d, J = 4Hz, 1H), 6.74 (dd, J = 4Hz 2Hz, 1H}, 6.41
{s, 1H}, 4.37 {4, J = 4Hz, 1H}, 3.71-3.60 (m, 2H}, 1.61-1.39 (m, 8H) ppro. MS: M/e 473 (M+1)'.
{8471} Example 92 was separated into two enantiomeric stereoisomers, EXAMPLE 92A
(earlier peak), and EXAMPLE 928 (later peak) by chiral prep-HPLC. The chiral separation

conditions are shown below.

@ jﬂz or CH @
OH NN
= ;:\j/ NN H"&/ H N"‘i\\f O
H’&Eﬁ,ﬁ A HO A N’f}——l‘\\ >~
N° W N\ AR W
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= Mo 0
Column CHIRAL ART Cellulose-SA
Column size Zem X 25 ¢m, Sum
Injection 4. Sl
Mobile phase COn{(IPAACN=1:1}=50:50
Flow rate 40mb/min
Wave length UV 270 nm
Teroperature 2S5 °C
Sample solation 3 9mg/ml m MeOH:DCM=1:1
Prep-SFC equipment Prep-SFC-80

{04721 Example 93; I-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-e][1,2 4triazolo[ 1,5-
cipyrimidin-7-y1}-N-((3-hydroxyoxetan-3-yhmethyi)-1,2,3 4-tetrahydronaphthalene-1 -

carboxamide
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{3473} Step A: methyl 1,23 d-tetrahydronaphthalene-1-carboxylate

{8474 To a mixture of 1,2,3 4-tetrahydronaphthalene-~ i ~carboxvhic acid (7.04 g, 40 nuool) in
(CH:OH (60 mL) was added SOC1 (9.52 g, 80 mmol) drop wise at rt. The reaction was heated at
65°C overnight. The mixture was cooled to rt and concentrated to dryness. The residue was
dihuted with EtOAc (160 mL), washed with satorated NaHCOs solution, brine, dried over
NaxSOy4, filtered and concentrated to give the product (7.2 g, 95%) as oil. 'H NMR (400 MHz,
CDCLY S 708 - 7.09 (my, 4H), 3.84 (t, S= 5.6 Hz, 1H}, 3.71 (s, 3H}, 2.91 - 2.70 (m, 2H), 2.22
2.08 (m, 1H), 2.05 - 1.91 {m, 2H), 1.85 — 1.70 (m, [H). MS: M/e 191 (M+1)".

{3475} Step B: methyt -bromo-1,2,3 4-tetrahydronaphthalene- 1 -carboxylate

[8476] To a mixture of LDA (20.5 mL, 2 mol/L, 41.1 mmol) in THF (60 mL) was added a
solution of the product of Step A (7.1 g, 37.3 munol} in THF (30 mL) drop wise at -70°C. The
reaction was stirred at -70°C for {1.5 howr and chlorotrimethylsilane {(4.83 g, 44.7 mmol} was
added drop wise. Then the reaction mixture was warmed to vt for 2 hours. The mixture was
cooled to -70°C and NBS (7.97 g, 44.7 ramol) was added in some portions. After addition, the

reaction was stirred at -70°C for one hour and the reaction mixture was warmed to rt. The
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mixture was quenched with saturated NH4Cl solution, extracted with EtOAe (50 mL), washed
with brine, dried over Na;SQu, filiered and concenirated to give the product (10 g, crude) as oil.
{84771 Step C: woethyl -hydrazinyl-1,2,3 d-tetrahydronaphthalene- | -carboxylate

{0478] To a mixture of the product of Step B (10 g, crude) in CH3UN (100 mL) was added
NHNH2. HO (8.15 g, 130 mumol). The reaction was heated at 50°C for 3 hours. The mixture was
cooled to vt and concentrated. The residue was diluted with EtOA¢ (100 ml.), washed with water,
brine, dried over NaySOq, filtered and concentrated to give the product (8 g, crude) MS: M/e 221
(M+1).

{8479} Step D: tert-butyi 2-(1 -{(methoxycarbonyl}-1,2,3,4-tetrahydronaphthalen- 1 -vl) hvdrazine-
{-carboxylate

{8480} To a mixture of the product of Step C (8 g, crude) in BDCM (150 mL) were added BOC.0
(6.34 g, 29 mmol) and Triethylamine (TEA} (10.9 g, 108 mmol). The reaction was stirred at 1t
for § howurs. The reaction was quenched with water, extracted with BCM (50 mL x 2}, washed
with brine, dried over NaxSOq, filtered and concentrated. The residue was purified by column
chromatography (EtOAc: PE = 1: 6) to give the tithe product (4 ¢, 33.4% for 3 Steps) as solid. 'H
NMR {400 MHz, CDCE)Y 6 7.24 - 7.17 {m, 1H), 7.16 - 7.05 {mm, 3H}, 6.49 (s, 1H}, 3.71 (5, 3H)},
2.95-2.76 (m, 2H), 2.35 - 2.09 {m, 3H), 1.91- 1.82 (m, 1H}, 1.42 {s, 9H) MS: M/e 321 (M+1)".
{3481} Step E: methyt -hvdrazinyl-1,2,3 4-tetrabhydronaphthalene- 1 -carboxylate hvdrochlonde
{0482 To a mixture of the product of Step D {4 g, 12.5 mmolyin DCM (20 mL) was added a
sofution of 4M HCY in EtOAc (10 mL, 40 mmol}. The reaction was stirred at 1t overnight. The
mixture was concentrated to give a white solid (3.2 g, ~100%). MS: M/e 221 (M+1)".

{0483} Step F: methyl [-(6-arino-4-chloro-1H-pyrazolof 3,4-d]pyronudin- 1 -y1-1,2,3 4~
tetrahydronaphthalene- [ -carboxylate

{0484} A solution of methyl I-hydrazinyl-1.2,3 4-tetrahydronaphthalene- | -carboxyvlate
hydrochloride (0.7 g, 2.7 mymol) and 2-amino-4,6-dichloropyrimidine-5-carbaldehvde (0.52 g,
2.7 mmol) in MeCN (30 ml) was stirred at 1t overnight and then heated to 70°C. The reaction
mixture was stirred at 70°C for 1h. After completion, the mixture was filtered. The filtrate was
concentrated under reduced pressure. The resulting residue was purified by column
chromatography with PE:EtOAc(5:1) to afford product (.66 g, 68%}) as a light yellow solid.
MS: M/e 358 (M+1).

{0485} Step G Methyl -{6-amino-4-(2-(furan-2-carbonyhhydrazinyi}-1 H-pyrazolof 3.4-
dipyrimidin-1-y}-1,2,3 4-tetrahydronaphthalene-1 -carboxylate
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{3486} A solution of methyl 1-{6-amino-4-chloro-1H-pyrazolo{3 4-djpyrimidin-1-y1}-1,2,3 4~
tetrahydronaphthalene-1-carboxylate (0.66 g, 1.8 mumol), furan-2-carbohydrazide (0,28 g, 2.2
mmol) and DIPEA (0,48 g, 3.7 mmol} in DMSO (15 mi) was stitred at 110°C overnight. After
completion, the reaction mixture was concentrated under reduced pressure to remove DMSO,
H>( was added to the residue and stirred. The shurry was filtered to afford crude prodnct (0.97 g}
as a hight yellow solid, which was used directly for the next Step without further purification.
MS: M/e 448 (M+1}).

{0487} Step H: methyl 1-(5-amino-2-(furan-2-y1)-7H-pyrazolo{4,3-el{1,2,4|triazolo{1,5-
cipyrimidin-7-vi}-1,2,3 d-tetrahydronaphthalene-1-carboxylate

{3488} A solution of Methyl | -(6-amino-4-(2-(foran-2-carbonyhhydrazinyl) - 1H-pyrazolo{3.4-
dipyrimidin- 1-y1}-1.2,3 4-tetrahydronaphthalene- I -carboxvlate (0.97 g, crude) in BSA (15 mi)
was stirred at 1 10°C overnight, After completion, the reaction mixture was concentrated under
reduced pressure. The residue was diluted with EtOH and then stirved at 80°C for 2h. The
solution was cooled to i naturally and then filiered to afford product (.24 g) as a light yellow
solid. MS: M/e 430 (M+1}".

{0489} Step I:1-(S-amino-2-(furan-2-yh-7TH-pyrazolof4,3-e]{ 1,2 4 itriazolo 1,5-cjpyrimidin-7-
yi1,2,3 4-tetrahydronaphthalene- 1 ~carboxvlic acid

{3498} To a solution of T-(S-amino-2-(furan-2-y1}-TH-pyrazolo{4,3-e]{ 1,2 4 ]triazolo{ 1,5~
clpyrimidin-7-y1}-1,2,3 4-tetrahydronaphthalene-1 -carboxvlate (0.24 g, 0.56 mmol) in EtOH (10
ml}, was added a solution of NaOH (0.22 g, 5.5 mmol} in H2O (2 ml). The mixture was heated to
&0°C and then stirred for 3h. After completion, the reaction mixture was concentrated under
reduced pressure to remove EtOH. The residue was diluted with HzO and then acidified with ag.
HCI (4N} to pH = 3~4. The precipitate was filtered, washed and then dried to afford product (0.2
g, 86%) as a light vellow solid. MS: M/e 416 (M+1}".

{3491} Step I:1-(S-amino-2-(furan-2-yi}-TH-pyrazolof4,3-e}{ 1,2 4 |triazolo{ 1, 5-clpyrimidin-7-
yH-N-{{3-hydroxyoxetan-3-yUmethyl)-1,2,3 4-tetrahydronaphthalene- | ~carboxamide

{8492} To a stirred solution of 1-(5-amino-2-(furan-2-y1}-7TH-pyrazolo{4,3-¢]{ 1.2 4]triazolo{1,5-
cipyrimidin-7-y1}-1,2,3 4-tetrahydronaphthalene-1 -carboxvlic acid (100 mg, (.24 mmol} and
HATU (138 mg, 0.36 mmoDin THF (10 mi), was added 3-(aminomethyhioxetan-3-ol {28 mg,
0.27 mmol} and DIPEA (94 mg, 0.73 mmol). The mixture was stirred at vt for 2h. After
completion, the reaction mixture was concentrated under reduced pressure to remove solvent.

The residue was diluted with DCM (20 ml) and then washed with HoO (16 mi X 2). The organic
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solution was dried, filtered and concentrated under reduced pressure. The residue was purified by
prep-TLC with DCM:MeOH (30:1) to afford product (30.8 mg, 26%). TH NMR (400 MHz,
DMSO-~d6) 6 8.12 (s, 1H), 8.04-7.90 (m, 3H), 7.44 (t, /= 8Hz, 1H), 7.28-7.16 (o, 4H), 7.1 {1, J
8Hz, 1H), 6.76-6.71 (m, 1H), 5.72 (s, 1H}, 4.46 {t, J = 8Hz, 2H), 433 (d. /= 4Hz, 1H), 4.30
{(d, = 8Hz, 1H)}, 3.48-3.42 {(m, 2H)}, 2.92-2.76 (m, 2H), 1.27-1.23 (m, 4H) ppm. MS: M/e 501
{(M+1)".
[0493] Example 94: 2-(5-amino-2-(furan-2-yl}-7H-pyrazolo{4,3-¢]{1.2 4 triazolo[1,5-
cipyrimidin-7-v-N-({1R,3R)-3-hydroxycyclopentyl}-2-phenylpropanamide
{8494} A muixture of (1R 3R }-3-aminocyclopentan-1-of (17 mg, 0.12 mmol), 2-(5-amino-2-
{(furan-2-yh-7TH-pyrazolof4,3-¢][ 1,2, 4 triazolof 1, S-¢]pyrimidin-7-yh-2-phenylpropanoic acid (40
mg, 0.1 mmol), HATU (46.9 mg, 0.12 mumol) and DIPEA (0.2 mL} in DMF (2 mL) was stirred
at RT overnight. The reaction mixture was poured into water (10 mL) and extracted with EtOAc
{15 mL x 3). The combined organic layers were washed with brine, dried over NazS(s and
concentrated under reduced pressure. The residue was purified by combiflash (EtOAc:100%) 1o
afford the title compound (35 mg, vield: 74.5%)."H NMR (400 MHz, DMSO-d6) 88.27 — 8.20
(my, 1H}, 8.03 - 7.92 (m, 3H)}, 7.61 - 7.55 (m, 1H)}, 7.33 - 7.23 {m, 4H), 7.18 - 7.08 {m, 2H),
6.76 - 6.70 (m, 1H), 4.41 {t, /=4 Hz, 1H), 437 - 4.24 (m, 1H), 4.12 - 4.02 (im, 1H), 2.27 (s,
3H), 2.01 — 188 (m, 1H), 1.84 — 1.68 (m, 2H), 1.63 - 1.49 (m, 1H), 1.45 - 1.29 (m, 2H)ppm.
MS: M/e 473 (M+1).
{0495] Example 95: 2-(5-amino-2-(furan-2-v{}-7H-pyrazolo{4,3-e]{1,2 4|triazolo[1,5-
cipyrimidin-7-y1}-N-({18,35}-3-hydroxycyclopentyl}-2-phenylpropanamide
{0496} A nuxture of (18,38)-3-aminocyclopentan- -0l (17 mg, 8,12 munol), 2-(5-amino-2-
{(foran-2-yh-7H-pyrazolof4,3-¢][1,2 4]triazolof 1,5-¢c]pyrimidin-7-yi)-2-phenylpropanocic acid (40
mg, 0.1 mmol}, HATU (46.9 mg, 0.12 mmol} and DIPEA (0.2 mL) in DMF (2 mL) was stirred
at RT overnight. The reaction mixture was poured into water (10 mL) and extracted with EtQOAc
{15 mL x 3). The combined organic layers were washed with brine, dried over Na:SOs and
concentrated under reduced pressure. The residue was purified by combiflash (EtOAc:100%) to
afford the title compound (30 mg, vield: 63.8%).'H NMR {400 MHz, DMS(-d6) 88.27 - 8.18
{m, 1H), 8.04 — 7.85 {m, 3H}, 7.63 - 7.52 {m, 1H), 7.35 - 7.21 {m, 4H}, 7.17 - 7.04 (m, 2H},
6.79 - 6,68 (m, 1H), 441 (1, /=4 Hz, TH}, 436422 (m, 1H),4.15-3.94 (m, 1H), 2.27 (s,
3H), 2.05 - 1.85 (m, 1H), 1.84 — 1.67 (i, 2H), 1.65 - 1.49 {m, 1H}, 146 - 1.27 (m, 2H)ppm.
MS: M/e 473 (M+1).
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{34971 Example 96: 2-(S-amino-2-{furan-2-v1}-TH-pyrazolo{4,3-e}{1,2 4triazolo{1,5-
clpyrimidin-7-vi-{cis)-N-{4-hydroxy-4-methylcyclohexyli-2-phenylacetamide

[0498] To a stured solution of 2-(5~-amino-2-(furan-2~-vl)-TH-pyrazolo{4,3-¢]{ 1.2 4]triazolof 1,5-
cipyrimidin-7-yi}-2-phenylacetic acid (50 mg, 0.13 mmol}, HATU {56 mg, .15 mmol} and
DIPEA (52 mg, 0.40 mmol) in THF (15 mi} was added ¢is-4-amino-1-methyleyelohexan-1-ol
{17 mg, 0.13 mmol}. The reaction mixture was stirred at 1t for 15h. After completion, the
reaction mixture was diluted with EtOAc (30 mi) and then washed with H,O (15 mi X 2). The
organic layer was dried over NaxSQ;, filtered and then concentrated under reduced pressure to
afford a residue. The residue was purified by prep-TLC with DCM:MeOH (30:1) to atford the
product (26.2 mg, 40%). 'H NMR (400 MHz, DMSO-d6) § 8.20 (s, 1H), 8.16 (s, 2H)}, 7.95 (s,
iH}), 7.91(d, J=8Hz, 1H), 7.42-7.32 (m, SH}, 7.25(d. S =4Hz, 1H}, 6.73 (dd, /= 4Hz 2Hz,
1H}, 6.38 (s, 1H), 4.01 (s, 1H), 3.57-3.47 (m, 1H)}, 1.56-1.43 (m, 5SH), 1.34-1.28 (m, 3H), 1.07 (s,
35 ppm. MS: M/e 487 (M+1)Y

[0499] Example 97: 2-(5-amino-2-(furan-2-yl}-7H-pyrazolo[4,3-¢][ 1,2 4 Jtriazolof1,5-
cipyrimidin-7-y1-2-phenyl-N-({tetrahydro-2H-pyran-4-yhimethyhpropenamide

{0500} A mixture of 2-(S-amino-2-{furan-2-y1}-7TH-pyrazolof4,3-e}{ 1,2 4 itriazolof1,5-
cipyrimidin-7-vi}-2-phenvipropanoic acid {50 mg, .128 mmol}, {tetrahydro-2H-pyran -4-
yhmethanamine (29.6 mg, 0.257 mmol}, HATU (53.5 mg, (.14 mmol) and DIPEA (33 mg,
0.256 mmol} in DMF (5 mL) was stirred overnight at RT. The reaction mixture was poured into
H>O (60 mL) and extracted with EtOAc (20 mL x 3}. The combined organic layers were washed
with brine, dried over NaZ504, concentrated in vacuo and purified by column chromatography
(FtOAC) to give the target compound (30 mg, 48.2%). 'H NMR (400 MHz, DM30-d6) 3 §.24 (s,
1H), 7.96(d, 1 =59 Hz 3H), 764 (t, J=59Hz 1H),7.27(dt, 1=99,48 Hz, 4H), 7.15(d, I =
6.8 Hz, 2H), 6.78 - 6,71 {m, 1H), 3.74 (5, 2H), 3.20 (1, } = 11.7 Hz, 2H}, 2.99 (m, 2H}, 2.29 (s,
39}, 171 (s, 1H), 1.48 — 1.35 (m, 2H), 1.05 (m, 2H). MS: M/e 487 (M+1)',

[0501] Example 98: 2-(S-amno-2-(furan-2-yl}-7TH-pyrazolo[4,3-¢}[ 1,2 4 Jtriazolof 1,5~
clpyrimidin-7-yi}-2-phenyl-N-(tetrahydro-2H-pyran-4-ylipropanamide

{05021 A mixture of 2-(S-amino-2-(furan-2-yh)-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1)-2-phenylpropanocic acid (50 mg, 0.128 mmol)}, tetrahydro-2H- pyran-4-amine
{26 mg, 0.257 mymol}, HATU (53.5 mg, (.141 mmol) and BIPEA (33 mg, 0.256 mmol) in DMF
(5 mL} was stirred overnight at RT. The reaction mixture was poured into H2O (60 mL) and

extracted with EtOAc (20 mbL x 3). The combined organic layers were washed with brine, dried
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over NaxS{h, concentrated and purified by column chromatography (EtOAc) to give the target
compound (22 mg, 36.3%). 'H NMR (400 MHz, DMSO-d6} 8 8.24 (s, 1H)}, 7.97 (d, = 10.1 Hz,
3H), 7.67 (4, J=7.8 He, 1H), 7.26 {(dd, J=12.6, S.4 Hz, 4H), 7.14 (4, T = 6.9 Hz, 2H), 6.74 (s,
TH}, 3.88 (5, TH), 3.76 (d, J = 4.6 Hz, 2H), 3.30 (5, 2H), 2.26 (5, 3H), 1.68 (m, 2H), 1.41 {m, 2H).
MS: M/e 473 (M+1).

[0503] Example 9% 2-(5-amino-2-{furan-2-y1}-7H-pyrazolo{4,3-¢]{1,2 4 ]triazolo[1,5-
clpyrimidin-7-y1-N-(3-hydroxycyclohexyl}-2-phenylpropanamide

{0504} A mixture of 2-(S-amino-2-{furan-2-y1}-7TH-pyrazolof4,3-e}{ 1,2 4 itriazolof1,5-
cipyrimidin-7-vi}-2-phenylpropanoic acid (50 mg, 0.12¢ mmeol}, 3-aminocyclohexan-i-0} {14.8
mg, 0,128 mmol), HATU (53.5 mg, 0.14 mmol) and DIPEA (33 mg, 6.256 mmol) in DMF (§
mkb} was stirred overnight at RT. The reaction mixture was poured into H>O (60 mL) and
extracted with EtOAc (20 mL x 3). The combined organic layers were washed with brine, dried
over Nax504, concentrated and purified by column chromatography (EtOAcC) to give the target
cornpound (16 mg, 25.79%). 8 821 {(d, F =4.7 Hz, 1H), 7.95 (5, 3H), 7.61 {(d, I = 7.9 Hz, 1H),
736721 (m, 4H), 719 - 70 (m, 2H), 6.74 (s, TH)L 3.71 (5, 1TH), 342 (5, TH)L 3.10 - 3.05 (m,
1H), 2.27 {s, 3H), 1.61 {m, 3H), 1.24 — 1.0 (m, SH). MS: M/e 487 (M+1}".

[0505] Example 186: 2-(5-ammno-2-(furan-2-vi}-TH-pyrazoloi4,3-eil 1,2 4]triazolof1,5-
cipyrimidin-7-yI}-N-({5}-5-oxopyrrolidin-3-yi)-2-phenvipropanamide

{09506] A mixture of 2-(S-amino-2-(furan-2-vi)-7H-pyrazolo[4,3-e][ 1,2 4 triazolof 1,5-
cipyrimidin-7-y1}-2-phenyipropanoic acid (50 mg, 6.128 mmol}, (8}-4-aminopyrrolidin-2-one
{25.6 mg, 6.256 mmol), HATU (53.5 mg, 0.128 mmol) and DIPEA (33 mg, 0.256 mmol) in
DMF (5 mL) was stirred overnight at RT. The reaction mixtore was poured nto HzO (60 mL)
and extracted with EtOAc¢ (20 mL x 3). The combined organic layers were washed with brine,
dried over NaxSQu, concentrated and purified by column chromatography (EtOAc) to give the

target compound (25 mg, 41.6%). 'H NMR (400 MHz, DMSO-d6) 8 8.22 (4, J = 24.4 Hz, 1H),

7.1 Hz, 1H), 6.74 (s, 1H), 431 (m, 1H), 3.13{(d, J = 5.5 Hz, ZH), 2.31 (s, 3H), 2.27 (5, 2H). MS:
Mie 472(M+1Y".
{85671 Example 181: 2-(S-amino-2-(foran-2-y1)»-TH-pyrazolof4,3-e1[ 1,2, 4|triazolo{ 1,5-

cipyrimidin-7-y1)-2-phenyl-N-{(piperidin-4-yDpropanamide
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Step B

{0508} Step A @ 4-(2-(5-amuno-2-(furan-2-y1}-TH-pyrazoloi4,3-e}{ 1,2, 4 triazolof 1,S-c]pyrimidin-
7-yiy-2-phenylpropanamidojpiperidine- L -carboxylate

[0509] A mowxtare of 2-(S-amino-2-(furan-2-v1)-TH-pyrazolof4,3~e}[ 1,2 41triazolof 1,5~
cipyrimidin-7-y1}-2-phenyipropanoic acid (100 mg, 0.256 mmol)}, tert-butyl 4-aminopiperidine-
{-carboxylate (102.8 mg, 0.514 mmol), HATU (117.2 mg, 0.308 mmol) and DIPEA (66 mg,
0.514 mmol) in BMF (5 mL) was stirred overnight at RT. The reaction mixture was poured into
H2O (60 mL) and extracted with EtOAc (20 mL x 3). The combined organic layers were washed
with brine, dried over NaxSO., concentrated and purified by column chromatography (EtOAc) to
give the target compound (120 mg, 82%) as a white solid. 'H NMR (400 MHz, DMSQ-d6) &
823, 1H), 7.97(d, I=11.6 Hz, 3H), 7.64 (d, J =80 Hz, 1H), 732 - 721 (m, 4H), 7.15(d, I =
6.5 Hz, 2H), 6.74(dd, 1 = 3.3, 1.7 Hz, 1H), 3.85 (s, 3H), 2.71 {d, I = 16.8 Hz, 2H), 2.25 (5, 3H),
L7 (m, 2H), 1.35 (s, 9H), 1.26 (m, ZH). MS: M/e 572{M~+1})".

{0510} Step B : 2-(5-amino-2-(furan-2-y1-7TH-pyrazolo{4,3-¢{{ 1.2 4 ltriazolof1,5-c]pyrimidin -7-
vi)-2-phenyl-N-(piperidin-4-vljpropanamide

{0511} A nuxture of tert-butyl 4-(2-(S-amino-2-{furan-2-yH-7H-pyrazolo[4,3-

el{1,2,4}triazolof 1,5-c|pyrimidin-7-vi}-2-phenylpropanamido}piperidine- 1 -carboxylate (190 mg,
.33 mmol} in 4M HCVEtOAc (20 mi} was stirred at 1t overnight. The mixture was filtered and

the filter calke was washed with EtOAc. The product was added to 1M NaHCO; solution and
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extracted with DOM (20 mL x 2). The combined organic phase was washed with brine, dried
over Na;SO4 and concentrated in vacuo to give the product (120 mg, 77.4%). 'H NMR (400
MHz, DMSO-d6) )6 8.23 (s, TH), 7.95 (5, 3H), 7.54 (d, T = 7.6 Hz, 1H)}, 7.26 (dd, J = 13.8, 5.6
Hz, 4H), 7.14 (d, J = 7.3 Hz, 2H), 6.74 (s, 1H), 3.70 (s, 1H), 2.85 (5, 2H), 2.44 (s, ZH), 2.27 (s,
3HY, 2.08 (s, TH), 1.66 (m, 2H), 1.24 (m, 2H). MS: M/e 472 (M+1)".

{0512] Example 162: 2-(5-amino-2-(Rwan-2-y)-TH-pyrazoloi4,3-e}{ 1.2 4]triazolof1,5-
clpyrimidin-7-yD-(trans -N-(3-hydroxyeyclobutyl)-2-phenylpropanamide

{0513} A mixture of 2-(S-amino-2-{furan-2-yl}-TH-pyrazolof4,3-e}{ 1,2 4 itriazolof1,5-
cipyrimidin-7-vi}-2-phenylpropanoic acid {50 mg, 0.128 mmol}, frans-3-aminocyclobutan-i-ol
{(17.5 mg, .141 mmol), HATU (53.5 mg, 0.128 mamol) and BIPEA (33 mg, 0.256 mmol) in
DMEF (5 mL) was stirred overnight at RT. The reaction mixture was poured into HxO (60 mL)
and extracted with EtOAc (20 mL x 3). The combined organic layers were washed with brine,
dried over NaxS04, concentrated and purified by column chromatography (EtOAc) to give the
target compound (35 mg, 59.7%). 'H NMR (400 MHz, DMSO-d6) § 8.24 (s, 1H), 7.96 (4, J =
103 He, 3H), 789 (d, /=66 Hz, 1H), 7.26 (dd, J=11.0, 54 He, 4H), 7.11 {d, /= 7.3 Hz, 2H),
6.74 (s, 1H), 490 (5, 1H), 4.26 (d, /= 6.2 Hz, 1H}, 4.08 (s, 1H}, 228 {5, 3H}, 2.21 - 2.11 {m,
2H3, 2.03 {m, 2F). MS: M/e 459(M+1)".

{3514} Example 182B: (R)-2-(5-amino-2-(fran-2-yi)-7TH-pyrazolol{4,3-¢}{ 1,2 4]triazolof 1,5-
clpyrimidin-7-yl-(frans)-N-3-hydroxycyelobutyl}-2-phenylpropanamide

{6515} To a stirred solution of (R)-2-(S-amino-2-{furan-2-v1}-7H-pyrazolo{4,3-

ei[1.2,4}triazolof 1,5-clpyrimidin-7-v1}-2-phenyipropancic acid {50 mg, 0.13 mmol), HATU (54
mg, 0,14 munol) and DIPEA (50 mg, 0.39 mmol) in THF (15 ml) was added mrans-3-
aminocyclobutan-1-of hydrochloride (18 mg, 0.15 mmuol). The reaction mixture was stirred at 1t
for 15h. After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed
with HaO (15 mi x 2). The organic layer was dried over NaxSOq, filtered and then concentrated
under reduced pressure to afford a residue. The residue was purified by prep-TLC with
DCM:MeOH (20:1) to afford the product (41.8 mg, 71%). 'H NMR (400 MHz, DMSO-d6a) &
8.24 (s, 1H}, 7.98 (s, 2H}, 7.95 (s, 1H)}, 7.89(d, J = 8Hz, 1H)}, 7.30-723 (m, 4H}, 7.11 {d, } =
&Hz, 2H), 6.74 (dd, J = 4Hz,2Hz, 1H), 4.91 (s, 1H), 4.30-4.22 {m, 1H)}, 4.13-4.05 {m, 1H), 2.28
{s, 3H}, 2.24-2.11 (m, 2H}, 2.07-1.98 (m, 2H) ppro. MS: M/e 459 (M+1)".

{0516} Example 103 2-(5-ammo-2-(furan-2-y1}-TH-pyrazolo{4,3-¢}{ 1.2, 4]triazolof1,5-

cipyrimidin-7-vi-N-({3-hydroxyoxetan-3-yiimethyi}-2-phenylbutanamide
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{#517] Step A methyl 2-phenylbutanocate

{6518} To a solution of Z-phenvibutansic acid {5 g, 30.49 mmeol) in MeOH (15 mL}, sulfoxide
chloride (54.4g, 45.73 mmol) was added dropwise at 0 °C, After the addition, the reaction
mixture was stirred at vt for 3h, The nuxture was concentrated, quenched with ice water (20 mL),
extracted with EtOAc (30 mL x 3). The combined organic layers were washed with brine, dried
over NaxS04, concentrated and purified by column clromatography (petroleum
ether/EtOAc=20:1~5:1) to give methyl 2-phenyibutancate (5.12 g, 94.35%) as yellow oil. MS:
M/e 179 (M+1Y.

{#519] Step B: methyl 2-bromo-2-phenylbutanocate

{05281 A mixture of methyl 2-phenylbutanoate (5.12 g, 28.76 mmol}, NBS (6.14 g, 34.52
mmol), BPO (0.348 g, 1.438 mmol) in carbon tetrachloride (20 mL) was stived at 70 °C
overnight. The mixture was concentrated, the residue was washed with PE and filtered, the
filtrate was concentrated to give methyl 2-bromo-2-phenvibutanoate (7.08 g, 95.77%) as vellow
oil. TH NMR (400 MHz, CDC1) § 7.46 (4, J = 7.8 Hz, 2H), 7.38 - 7.28 (m, /= 19.2, 6.3 Hz,
3H), 3.78 (s, 3H}, 2.57 ~ 2.38 {m, 2H), .98 (¢, J = 7.2 Hz, 3H}.

[8521] Step C: methyl 2-bydrazinyl-2-phenylbutancate hydrochlioride

{9522} To a stirred solution of methyl 2-bromo-2-phenvibutancate (2 g, 7.8 mumol} and KoCO:
{2.16 mg, 15.7 mmol} in DMF (20 mi} was added hydrazine hydrate (1.95 g, 31.2 mmol). The
reaction mixture was stirred at rt for 24h. After completion, the reaction mixture was poured into
water (30 ml), which was then extracted with EtOAc (30 ml X 3). The combined organic layer
was concentrated under reduced pressure to remove selvent. The residue was diluted with EtOAc

(50 ml) and then washed with HoO (25 mi x 2} to remove hydrazine hydrate. The resulted
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organic solution was concentrated to afford a residue. The residue was acidified with ag. HCI
{4M} and then washed with EtOAc (25 mi X 2) to remove impurities which are easily soluble in
EtOAc. The agqueous solution was concentrated under reduced pressure and dried to afford the
product {1.0 g, 52.6%) as a white solid, which was used directly for the next Step without further
purification. "H NMR (400 MHz, DMSO-d6) 8 7.41 (4, I = 4Hz, 4H), 7.39-7.35 (m, 1H), 3.72 (s,
3HDY, 2.21-2.14 (m, 2H), 0.74 (&, T = 8Hz, 3H) ppm. MS: M/e 209 (M+1)",

{0523} Step D: methyl 2-(6-amino-4-chloro- 1 H-pyrazolo[3 4-djpyrimidin-1-y1}-2-
phenvibutanoate

{0524} To a stirred solution of methyl 2-hydrazinyl-2-phenvibutanoate hydrochloride (1 g,
4.09 yomol) in acetoniirile (30 ml) was added 2-amino-4,6-dichloropyrimidine-5-carbaldehyde
{0.94 ¢, 4.90 mmol). The reaction mixture was stirred at vt for 15h and then heated to 60°C,
which was stirred at 60°C for 2h. After completion, the reaction mixture was filtered. The filtrate
was concentrated vnder reduced pressure to afford a residue. The residue was purified by column
chromatography with PEEtOAc (4:1) to atford the product (8.55 g, 39%%) as a yellow sohid. MS:
M/e 346 (M+1}).

{0525} Step E: methyl 2-{6-amino-4-(2-(furan-2-carbonyithydrazinyl}-1 H-pyrazolo{ 3,4~
dipyrimidin-1-yH-2-phenyibutancate

[0526] A mixtare of methyl 2-(6-amino-4-chloro-1Hepyrazolof 3, 4-djpyrimidin-1-v{}-2-
phenvibutanoate (0.55 g, 1.59 mmol), furan-2-carbohydrazide (0.20 g, 1.59 mmol) and DIEA
{0.41 ¢, 3.18 mmol} in BMSO (15 ml) was stirred at 110°C for 15h. After completion, the
reaction mixture was poured inte HoO (15 ml) and then extracted with EtOAc¢ (20 mi x 3}, The
combined organie layer was dried over NaxSOs, {iltered and then concentrated under reduced
pressure to afford a residue. The residue was purified by colunn chromatography with
PE:EtOAc (1:2) to afford the product (0.57 g, 82%) as a light-yellow solid. MS: M/e 436
(MY

{05271 Step Fr methyl 2-(S-amino-2-{furan-2-y1}-TH-pyrazolo[4,3~¢}[ 1,2 4 triazolof 1 ,5-
clpyrimidin-7-yl}-2-phenylbutanoate

{0528 A solution of methyl 2-(6-amino-4-(2-{furan-2-carbonyl}hydrazinyl}-1 H-pyrazolo{ 3.4~
dipyrimidin-1-yi)}-2-phenylbutanocate (0.57 g, 1.31 munol) in BSA (5 mi) and HMDS (5 mi) was
stirred at 110°C for 15h. After completion, the reaction mixture was concentrated. The residue
was diluted with aq. NaHCOs(sat., 15 mi) and then extracted with EtOAc (20 ml x 3. The

combined organic layer was dried over NaxSCO, filtered and then concentrated under reduced
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pressure to afford a residoe. The residue was purified by column chromatography with
PH:EIOAc (10:1) to afford the product (0.28 g, 51%) as a yellow solid. MS: M/e 418 (M+1Y".
[0529] Step G 2-(S-amino-2-(furan-2-yD-TH-pyrazolof4,3-¢]{ 1,2 4 Jtriazolo] | ,5-¢lpyrimidin-7-
vii-2-phenylbutanoic acid
{0536] To astivred solution of methyl 2-(S-amino-2-(furan-2-yi}-7TH-pyrazolof4,3-
elll,2.4}triazolof 1,5-¢Jpyrimidin-7-v1}-2-phenyibutanocate ({1.28 g, 0.67 mmol) in ethanol (15 mi)
was added a solution of NaOH (0.27 g, 6.75 mmol} in H20 (5 ml). The mixture was stirred at
70°C for 4h, After completion, the reaction nmixture was concentrated to remove ethanol. The
residue was diluted with H2O (15 ml} and then acidified with ag. HCl (4M) to pH=3~4. The
precipitate was filiered. The filtration cake was washed with H2O (15 ml) and then dried to
afford the product {0.25 g, 92%) as a white solid. MS: M/e 404 (M+1)".
{9531} Step H: 2-(S-amino-2-(furan-2-y1}-7TH-pyrazolof4.3-¢}[ 1,2 4 triazolol |, 5-¢Jpyrimidin-7-
vi-N-{(3-hvdroxyoxetan-3-yhimethyl - 2-phenylbutanamide
{0532} To a stirred solution of 2-(S-amino-2-(furan-2-y1)-TH-pyrazolol4,3-¢]{1,2 4]iriazolo[ 1,5-
clpyrimidin-7-y1}-2-phenylbutanoic acid (50 mg, 0.12 mmol), HATU (54 mg, 0.14 muuol) and
DIPEA (47 mg, .36 mmol) in THF (15 ml} was added 3-{aminomethyljoxetan-3-of (14 mg,
.13 mmol}. The reaction mixture was stirred at 1t for 15h. After completion, the reaction
mixture was diluted with EtOAc (30 wmi} and then washed with HaO (15 mi X 2. The organic
iaver was dried over NaxSQy, filtered and then concentrated under reduced pressure to afford a
residue. The residue was purified by prep-TLC with DCM:MeOH (20:1) to afford the target
product {21.0 mg, 35%). "H NMR (400 MHz, DMSO-d6) § 8.32 (s, 1H), 7.95 (s, 1H), 7.92 (5,
2H), 7.69 (t, J=4Hz, 1H), 7.38-7.19 (m, 6H), 6.74 (s, 1H), 5.68 (s, 1H), 4.34 (t, J=4Hz, 2H),
422 (d, J=4Hz, 2H}, 3.47-3.37 {m, 2H), 2.84 (q. J = 8Hz, 2H)}, 0.79 (t, /= 8Hz, 3H) ppm. M5!
Mle 485 (M+1}".
[3533] Example 184: 2-(S-amino-2-(foran-2-v1)-TH-pyrazolo{4.3-e}{ 1,2 4]triazolo]1,5-
clpyrimidin-7-v-N-((1s,3s)-3-hydroxycyclobutyl-2-phenvipropanamide
{9534] A mixture of 2-(S-amino-2-(furan-2-vi)-7H-pyrazolo[4,3-e][ 1,2 4itriazolof 1,5~
cipyrimidin-7-yi}-2-phenylpropanoic acid (50 mg, 0.129 mmol}, {1s,3s}-3-aminocyclobutan-1-ol
{17.5 mg, 6.141 mmol), HATU (53.7 mg, 0.141 mmuol) and DIPEA (49.7 mg, 0.385 mimol} in
THF {5 wL) was stirred overnight at RT. The reaction mixture was poured into Ho( (20 mL) and
extracted with EtOAc (20 mbL x 3). The combined organic layer was washed with brine, dried

over NaxS04, concentrated and purified by column clromatography (petroleum
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ether/EtOAc=0:1) to give target compound (26 mg, 44%). 'H NMR (400 MHz, DMSO-d6) §
823(s, 1H), 7.95(s, 3H), 7.84(d, /=72 He, IH), 727 (1, /=66 Hz, 4H), 7.12(d, /=71 He,
2H), 6.74 (s, 1H)}, 4.95(d, /=56 Hz, 1H),3.75 (d, /= 6.8 Hz, 2H), 2.28 (s, 3H), 2.08 (5, 2H),
1.73(dd, J= 18.1, 9.3 Hz, 2H).ppm.MS: M/e 458 (M+1)".

{0535] Example 104B: (R)-2-(5-amino-2-(furan-2-yH-7TH-pyrazolof4,3-e]{ 1,2, 4}trazolof 1,5~
cipyrimidin-7-y1-(cis}-N-(3-hydroxyeyclobutyl - 2-phenyipropanamide

{0536} To a stirred solution of (R)-2-(S-amino-2-(furan-2-v1)-7TH-pyrazolo{4,3-

el{1,2,4}triazolof 1,5-c|pyrimidin-7-vl}-2-phenyipropanoic acid (58 mg, 0.13 mmol}, HATU (54
mg, (.14 mmol} and DIPEA (50 mg, (.39 mmol} in THF (15 ml) was added c¢is-3-
aminocyelobutan- -0l hydrochloride (18 mg, 0.15 ymol). The reaction muxture was stirred at tt
for 15h. After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed
with H2O (15 mi x 2}, The organic layer was dried over Na:SOq, filtered and then concentrated
under reduced pressure to afford a residue. The residue was purified by prep-TLC with
DCM:MeOH (20:1) to afford the product (32.7 mg, 55%). 'H NMR (400 MHz, DMSO-d8) 6
8.23 (s, 1H}, 8.04-7.93 {(m, 3H), 7.84 (d, J=8Hz, H), 7.31-7.24 (im, 4H), 7.12 (d, J = 8Hz, ZH),
6.74 (dd, J = 4Hz,2Hz, 1H), 4.95 (s, 1H), 3.81-3.71 {m, 2H}, 2.49-2.39 {m, 2H), 2.28 (5, 3H),
1.74 (g, J = {Hz, 2H) ppm. MS: M/e 459 (M+1}.

[3537] Example 185: 2-(S-amino-2-(furan-2-v1)-TH-pyrazolo{4.3-e}{ 1,2 4]triazolo]1,5-
clpyrimidin-7-y1-N-((18,35}-3-hydroxy-3-methylcyclobutyl)-2-phenvipropanamide

{0538] A mixture of 2-(5-amino-2-(furan-2-yh)-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1}-2-phenyipropanoic acid (50 mg, 6.129 mmol}, (18,3s}-3-amino-1-
methyleyclobutan-1-0] (20 mg, 8.198 mmol), HATU (53.7 mg, 6.141 mmol) and DIPEA (33 mg,
0.256 mmol) in THF (5 mL) was stitred overnight at RT, The reaction mixture was concentrated
in vacuo and purified by column chromatography (petroleum ether/EtOAc=0:1) to give the target
compound (32 mg, 53.3%). TH NMR (400 MHz, DMSO-46) 6 8.23 (s, 1H), 7.96 (d, J = 5.4 Hz,
3H), 7.83 (4, /=71 Hz, 1H), 735 - 718 (m, 4H), 7.11 (d, /=67 Hz, 2H), 6.74 (dd, /=33, 1.7
Hz, 1H}, 4.82 (s, 1H), 3.84 (m, 1H), 2.27 (5, 3H), 2.19 (m, 2H}, 1.92 (¢, /= 8.1 Hz, 2H}, 1.20 (s,
3H) . ppm.MS: M/e 473 (M+1)".

{0539] Example 0SB (R)-2-(5-amino-2-(furan-2-yH-7TH-pyrazolof4,3-e]{ 1,2, 4}tnazolof 1,5~
cipyrimidin-7-y1-(cis}-N-(3-hydroxy-3-methyleyclobutyl}-2-phenyipropanamide

{0540} To a stirred solution of (R)-2-(S-amino-2-(furan-2-v1)-7TH-pyrazolo{4,3-

el{1,2, 4}triazolof 1,5-clpyrimidin-7-vl}-2-phenyipropanscic acid (58 mg, 0.13 mmol}, HATU (54
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mg, .14 mmol) and DIEA (50 mg, 0.39 myuol) in THF (15 ml) was added (¢is)-3-amino-1-
methyleyclobutan-1-ol hydrochloride (20 mg, 0.15 mmol). The reaction mixture was stirred at 1t
for 15h. After completion, the reaction nuxture was diluted with EtOAc (30 ml) and then washed
with H20 (15 mi x 2}, The organic layer was dried over Na:zSOq, filtered and then concentrated
under reduced pressure to afford a residue. The residue was purified by prep-TLC with
DCM:MeOH (20:1) to afford the product (42.1 mg, 69%). 'H NMR (400 MHz, DMSO-d6) §
8.23 (s, 1H), 8.05-7.91 {m, 3H), 7.82 (d. J=8Hz, 1H), 7.32-7.24 (m, 4H), 7.12 (d, J = 8Hz, ZH)},
6.74 (dd, J = 4Hz,2Hz, 1H), 4.79 (s, 1H), 3.90-3.78 {m, 1H}, 2.28 {5, 3H}, 2.24-2.15 {(m, 2H),
1.96-1.88 (m, 2H), 1.20 (s, 3H) ppim. MS: M/e 473 (M+1)".

{0541} Example 186: 2-(S-amino-2-(foran-2-v1)-TH-pyrazolof4,3-¢}{ 1,2, 4]triazolo[ 1,5-
clpyrimidin-7-y1}-N-((38 4R)-4-hydroxvietrahydrofuran-3-vi)-2-phenylpropanamide

{95421 A mixture of 2-(S-amino-2-(furan-2-vi)-7H-pyrazolo[4,3-e][ 1,2 4 triazolof 1,5-
cipyrimidin-7-y1)-2Z-phenylpropanocic acid (38.9 mg, 0.1 mmol}, (3R,45}-4-
arainotetrahydrotoran-3-ol hydrochloride (13.9 mg, 0.1 munol), HATU {45 mg, 0.12 mmol) and
DIPEA (25.8 mg, 0.2 mmol) in DMF (3 mul) was stitred overnight. The reaction nuxture was
poured inte H2(O (10 mL) and extracted with EtOAc (10 mL x 3}, The combined organic layer
was washed with brine, dried over Nax5Q04, concentrated and purified by prep-TLC
(EtOAc100%) to give the target compound (20 mg, 42.2%). 'H NMR (400 MHz, DMSO-d6)§
829(d, /=129 Hz, 1H), 805 - 792 (m, 3H), 7.37 - 7.23 (m, 4H), 7.15 - 7.02 (m, 3H}, 6.77 —
6.70 {m, 1H), 521 (s, TH), 4.23 - 4.07 (m, 2H), 3.98 - 3.76 {m, 2H)}, 3.48 - 3.36 (m, 2H}, 2.33
{d, /= 4.4 Hz, 3H)ppm. MS: M/e 475 (M+1Y",

{0543} Example 106B: (R)-2-(5-amino-2-(Aran-2-y1)-TH-pyrazolof4,3-¢][ 1,2 41tnazolof 1,5~
clpyrimidin-7-y1-N-((35 4R }-4-hydroxytetrahydrofuran-3-yl}-2-phenylpropanamide

{0544} A muxture of (R)-2-(5-amino-2-{furan-2-y1}-7TH-pyrazolo[4.3-¢][ 1,2, 4]triazolof L.5-
cipyrimidin-7-vi}-2-phenvipropanoic acid (38.9 mg, 0.1 mmol}, 3R 48)-4-
aminotetrahydrofuran-3-ol hydrochloride (13.9 mg, 0.1 mmol), HATU (45 mg, 0.12 momol) and
DIPEA (25.8 mg, 0.2 mmol) in DMF (3 mL) was stirred overnight, The reaction mixture was
poured into HO (10 mL) and extracted with EtOAc {10 mL x 3). The combined organic layer
was washed with brine, dried over NaxSO4, concentrated and purified by prep-TLC
(FtOACI00%) to give the target compound (24 mg, 50.6%). 'H NMR (400 MHz, DMSO-46}5
824 (d, J=12Hz 1H), 808792 (m, 3H), 7.83 (dd, /=224, 6.8 Hz, 1H), 7.45 - 7.20 (im,
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4H), 7.16 - 7.05 (m, 2H), 6.79 - 6.70 {m, 1H), 5.19 - 5.09 (m, 1H), 4.26 - 4.04 (m, 2H), 3.96 -
3.84 (m, 1H}, 3.69 — 3.48 (m, 2H), 3.47 — 3.38 (m, 1H), 2.29 (s, 3H)ppm. MS: M/e 475 (M+1}".
[0545] Example 187 2-(S-amino-2-(foran-2-v1)-TH-pyrazolof4,3-¢}{ 1,2, 4]triazolo 1,5-
cipyrimidin-7-y1}-N-((38 45 }-4-hydroxytetrahydroturan-3-yi}-2-phenyipropanamide

{8546] A muxture of 2-(5-amino-2-(furan-2-yh-TH-pyrazolo[4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1)-2-phenylpropanocic acid (38.9 mg, 0.1 mmol}, (35.48)-4-
aminotetrahydroforan-3-ol (16.3 mg, 0.1 mmol), HATU (45 mg, 0.12 mmol) and DIPEA (258
mg, (.2 mmol) in BMF (3 mL) was stirred overnight. The reaction mixture was poured into HyO
(10 mL) and extracted with EtOAc (10 mL x 3). The combined organic layer was washed with
brine, dried over NaxS04, concentrated and purified by Pre-TLC (HEtOAc100%) to give the target
compound (21 mg, 44.3%). 'H NMR (400 MHz, DMSO-d8)3 8.25 (d, /= 1.6 Hz, 1H), 8.08 —
7.93 (m, 3H), 7.92 - 7.78 (m, 1H), 736 - 7.21 (m, 4H), 7.19 - 7.04 (m, 2H), 6.82 - 6.70 (m,
1H), 5.15(dd, /= 10.8,4.1 Hz, TH), 4.29 - 4.03 (m, 2H), 3.95 - 3.60 {m, 2H}, 3.56 - 3.39 (m,
2H), 2.29 (s, 3H)ppm. MS: M/e 475 (M+1Y".

{05471 Example 107B: (R)-2-(5-amino-2-(Aran-2-y1)-TH-pyrazolof4,3-¢][ 1,2 41tnazolof 1,5~

W

cipyrimidin-7-v1}-N-({35,45)-4-hydroxytetrahydrofuran-3-yi}-2-phenylpropanamide

[3848] A mixtare of (R}-2-(S-amino-2-{furan-2-y1}-7H-pyrazolo[4,3-e}[1,2 4]triazolof 1,5~
cipyrimidin-7-vi}-2-phenvipropanoic acid (38.9 mg, 0.1 mmol}, (35,45)-4-
aminotetrahydrofuran-3-ol (10.3 mg, 0.1 mmol), HATU (45 mg, 0.12 mmol) and DIPEA (25.8
mg, 0.2 mmol) in DMF (3 mL) was stirred overnight. The reaction mixtare was poured into H2O
{10 mL) and extracted with EtOAc (10 mL x 3). The combined organic layer was washed with
brine, dried over NaxSO4, concentrated and purified by prep~TLC (EtOAc100%) to give the
target compound (23 mg, 48.5%). 'H NMR (400 MHz, DMSO-d5) & 8.28 (s, 1H), 7.96 (s, 3H),
739 - 7.2F (m, 4H), 718 - 6,99 (m, 3H), 6.84 — 6.67 (m, 1H), 5.21 (d, /=3.6 Hz, 1H), 4.22 -
4.09 (m, 2H), 3.93 - 3.73 (m, 2H), 3.49 - 3.39 (m, 2H), 2.34 (5, 3H)ppm. MS: M/e 475 (M+1)".
[0549] Example 108: 2-(5-ammo-2~-(furan-2-v}-TH-pyrazoloi4,3-¢if 1,2, 4]triazolof1,5-
clpyrimidin-7-yl-N-({6-methylpyridin-2-yhmethyl)-2-phenylpropanamide

{0550] A mixture of 2-(5-amino-2-(furan-2-yh)-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1)-2-phenyipropanocic acid (50 mg, 0.13 mmol), (6-methylpynidin-2-
yvhmethanamine (24 mg, (.19 mmol), HATU (72 mg, 0.19 mmol} and DIPEA (34 mg, 0.26
mumol} in DMF (S mL) was stirred at 1t for 2 hrs. The solution was added with water (5§ mL),

extracted with ethyl acetate (10 mL} and washed with brine (10 mL}. The organic layer was
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dried, concentrated and purified by Pre-TLC (EtOAc) to get the desired produact (35 mg, 56%).
"H NMR (400 MHz, DMSO-d6) & 8.26 (s, 1H), B.08 (1, J=4.0Hz, 1H), 8.02 (br.s, 2H), 7.95 (5,
tH}, 7.61 {t, /=8.0Hz, 1H), 7.34-7.23 (im, 6H), 7.18 (4, /=8.0Hz, IH), 7.05 (d, /=4.0Hz, 1H),
6.74 {dd, /=3.2, 1.6Hz, 1H), 4.43-4.33 {m, 2H), 2.39 (s, 3H}, 2.33 (s, 3H) ppm. MS: M/e 494
(M+1)"

{0551 Example 18B: (R)-2-(§-amino-2-(furan-2-vl)-TH-pyrazolo[4,3-e}{ 1,2 4]triazolo| 1,5~
clpyrimidin-7-yD-N-({6-methylpyridin-2-ybmethyl)-2-phenylpropanamide

{0852] A mixture of (R}-2-(5-amino-2-{furan-2-vi}-7H-pyvrazolo[4,3-e][1,2 4]triazolof 1 ,5-
cipyrimidin-7-vi}-2-phenylpropanoic acid {50 mg, .13 mmol}, (6-methyl pyridin-2-
yhmethanamime (24 mg, 0.19 nunol), HATU (72 mg, 0.19 mmol) and DIPEA (34 mg, 0.26
mmaol) in DMF (5 mL) was stirred at vt for 2 hrs. The solution was added with water (5 mL),
extracted with ethyl acetate (10 mL) and washed with brine (10 mL). The organic layer was
dried, concentrated and purified by Pre-TLC (EtOAC) to get the desired product (12 mg, 19%;).
TH NMR (400 MHz, DMSO-d6) 8 8.26 (s, 1H), 8.09 (t, J=4.0Hz, 1H), §.02 (br.s, 2H), 7.95 (s,
{H)Y, 7.63 (5, 1H), 7.34-7.30 (mn, 3H), 7.27-7.19 (m, 4H), 7.07 (s, 1H), 6.74 (dd, J=3.2Hz,
Jr=1.6Hz, 1H), 4.44-4.33 (m, 2H), 2.39 (s, 3H), 2.34 (s, 3H) ppm. MS: M/e 494 (M+1)".
[0853] Example 189: 2-(S-ammno-2-(furan-2-vi}-TH-pyrazoloi4,3-ei[ 1,2 4]triazolof1,5-
cipyrimidin-7-yv-N-({(S-methylpyridin-2-yDmethyl -2 -phenylpropanamide

®5540 A mixture of 2-(5-amino-2-{foran-2-yl)-7H-pyrazolof4,3-e][1,2 4 Jtriazolof 1,5~
cipyrimidin-7-y1}-2-phenyipropanoic acid (50 mg, 6.13 mmol), (6-(aminomethylpyridin-3-vi}
methanamine (24 mg, .19 mmol), HATU (72 mg, .19 mmol} and DIPEA (34 mg, (.26 mmol}
in DME (5 ml) was stirved at vt for 2 hes, The solution was added with water (5 L), extracted
with ethyl acetate (10 mL) and washed with brine (10 mL)}, The organic layer was dried,
concentrated and purified by Prep-TLC (EtOAc) to get the desired product (42 mg, 66%). 'H
NMR {400 MHz, DMSO-d6} § 8.26 (s, 2H), 8.14 {t, /=4.0Hz, 1H), 8.03 {(br.s, 2H), 7.95 (5, 1H),
7.60 (s, 1H), 7.34-7.21 {m, TH), 6.74 (dd, 7=3.2, 1.6Hz, 1H), 4.44-4.35 (m, 2H), 2.38 (s, 3H),
2.25 (s, 3H) ppm. MS: M/e 494 (M+1)" .

{0555] Example 19B: (R)-2-(5-amino-2-{furan-2-v1)-7TH-pyvrazolo{4,3-¢{{ 1,2 4ltriazolof 1,5-
cipyrimidin-7-yD-N-({5~-methvipyridin-2-yhmethyl)-2-phenvipropanamide

{0556] A mixture of (R)}-2-(5-amino-2-{furan-2-y}-7TH-pyrazolof4,3-e}{ 1,2 4 Jtriazolof 1,5-
¢lpyrimidin-7-y-2-phenylpropanoic acid (50 mg, 0.13 mmol), (6-(aminomethylpyridin-3-y1}

methanamine (24 mg, 0.19 mmol), HATU (72 mg, 0.19 mmol} and DIPEA (34 mg, .26 mmol)
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in DMF (5§ mL) was stirred at vt for 2 hrs. The solution was added with water (§ mi), extracted
with ethyl acetate (10 mL) and washed with brine (10 mL). The organic laver was dried,
concentrated and purified by Prep-TLC (EtOAc) to get the desired product (40 mg, 63%). 'H
NMR (400 MHz, DMSG-d6) § 8.25 (s, IH) 8.23 (br.s, 1 H}, 8,11 {t, /=4.0Hz, 1H), .03 (br.s,
2H), 7.95 (s, 1H), 7.55 (d, /=R.0Hz, 1H), 7.33-7.28 (m, 4H), 7.25-7.22 {m, 3H), 6.74 (dd,
J=3.2Hz, 1 .6Hz, 1H), 4.43-4.33 (m, 2H), 2.38 {5, 3H), 2.23 (5, 3H) ppm. MS: M/e 494 (M+1)".
{0557 Example 110: 2-(S-amino-2-(furan-2-v1}-TH-pyrazolo{4.3-¢}[ 1,2 4 ]triazolo[ 1,5-
clpyrimidin-7-vi-N-({4-methylpyridin-2-yDmethyl}-2-phenylpropanamide
{0558} A mixture of 2-(S-amino-2-{furan-2-yl}-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
clpyrimidin-7-vi}-2-phenvipropanoic acid (50 g, 0.13 mmol), (4-methylpyridin-2-
yhmethanamine (24 mg, 0.19 mmol), HATU (72 mg, 0.19 mmol) and DIPEA (34 mg, 0.26
mmol) in DMF (5 mL) was stirred at 1t for 2 hrs. The solution was added with water (5 mL),
extracted with ethyl acetate (10 mL) and washed with brine (10 wL). The organic layer was
dried, concentrated and purified by Prep-TLC (EtOAC) to get the desired product (24 mg, 38%).
TH NMR (400 MHz, DMSO-d6) 5 8.27 (s, 1H), 8.24 (d, /=8.0Hz, 1H), 8.12 {t, /=4.0Hz, IH),
8.02 (br.s, 2H)}, 7.95 (s, 1H), 7.34-7.22 {m, 6H), 7.01 (d, /=4 0Hz, 1H)}, 6.97 (s, 1H)}, 6.74 {dd,
J=3.2, 1.6Hz, 1H), 4.45-4.34 (m, 2H), 2.39 (5, 3H), 2.20 (5, 3H) ppm. MS: M/e 494 (M+1)" .
[3558] Example 116B: (R)-2-(5-amino-2-(fran-2-yi)-7TH-pyrazolol{4,3-¢}{ 1,2 4]triazolof 1,5-
clpyrimidin-7-yl-N-({(4-methylpyridin-2-yhmethyl)-2-phenylpropanamide
{0568] A mixture of (R)-2-(5-amino-2-{furan-2-y1}-7H-pyrazolo[4,3-e}[ 1,2 4 jtriazolof 1,5-
cipyrimidin-7-y1}-2-phenvipropanoic acid {50 mg, 0.13 mmol}, (4-methylpyridin-2-
yvhmethanamine (24 mg, 0.19 wmmol), HATU (72 mg, 0.19 mmol) and DIPEA (34 mg, 0.26
mumol} in DMF (S mL) was stirred at 1t for 2 hrs. The solution was added with water (5§ mL),
extracted with ethyl acetate (10 mL) and washed with brine (10 mL}. The organic layer was
dried, concentrated and purified by Prep-TLC {EtOAc) to get the desired product (40 mg, 63%
"H NMR (400 MHz, DMSO-d6) & 8.27 (5, 1H), 8.24 (d, /=R.0Hz, 1H), 8.12 {t, /~4.0Hz, EH),
8.03 (br.s, 2H), 7.95 (d. J=4.0Hz, 1H), 7.34-7.29 (m, 3H), 7.26-7.21 {m, 3H}, 7.01 (d, /=~4.0Hz,
1H), 6.97 (s, 1H), 6.74 (dd, J;=3.2Hz, J=1.6Hz, 1H), 4.45-4.35 (m, 2H}, 2.39 (s, 3H), 2.20 (s,
35 ppm. MS: M/e 494 (M+1)" .
{8561} Example 111: 2-(S-amino-2-(foran-2-y1)»-TH-pyrazolof4,3-e1[ 1,2 4|triazolo{ 1,5-
clpyrimidin-7-yh-N-((3-methylpyridin-2-ybmethyl}-2-phenylpropanamide
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[0562] A mixtare of 2-(S-amino-2-(furan-2-v1)-7TH-pyrazolof4,3-e}[ 1,2 4itriazolof1,5-
clpyrimidin-7-vi}-2-phenvipropanoic acid (50 ug, 0.13 mmol), G-methylpyridin-2-
yhmethanamime (24 mg, 0.19 nunol), HATU (72 mg, 0.19 mmol) and DIPEA (34 mg, 0.26
mmol} in DMF (5 mL) was stirred at 1t for 2 hrs. The solution was added with water (5 mL)},
extracted with ethyl acetate (10 mL) and washed with brine (10 wL). The organic layer was
dried, concentrated and purified by Prep-TLC (EtOAC) to get the desired product (54 mg, 85%).
TH NMR (400 MHz, DMSO-d6) § 8.27 (s, 1H), 8.07 {d, J/=4.0Hz, 1H), 7.93 (m, 4H), 7.54 (d.
J=8.0Hz, 1H}, 7.35-7.20 (m, 6H), 7.14 {t. /=4.0Hz, 1H), 6.74 {dd, /=3.2, 1.6Hz, 1H)}, 445 (4,
J=4.0Hz, ZH), 2.39 (s, 3H), 2.24 (s, 3H) ppm. MS: M/e 494 (M+1)" .
[#563] Example 111B: (R)}-2-(5-amivo-2-(furan-2-yh-TH-pyrazolo{4,3-¢][ 1,2, 4]triazolo]1,5-
clpyrimidin-7-yl-N-((3-methylpyridin-2-yhmethyl)-2-phenylpropanamide
[#564] A mixture of (R)-2-(5-amino-2-(furan-2-yl)-TH-pyrazolof4,3-¢][ 1,2, 4]triazolo[1,5-
cipyrimidin-7-y1)-2-phenyipropanoic acid (50 mg, 0.13 mmol), (3-methylpynidin-2-
yvhimethanamine (24 mg, 0.19 wmmol), HATU (72 mg, 0.19 mamol) and DIPEA (34 mg, 0.26
o) i DMF (5 mlL) was stirred at it for 2 hrs. The sohution was added with water (5§ mL),
extracted with ethyl acetate (10 mL} and washed with brine (10 mL). The organic layer was
dried, concentrated and purified by Prep-TLC {(EtOAc) to get the desired produoct (45 mg, 719%).
"H NMR (400 MHz, DMSO-d6) & 8.27 (5, 1H), 8.07 (d, /~4.0Hz, 1H), 7.96-7.92 (m, 4H), 7.53
(d, J/=8.0Hz, 1H), 7.36-7.31 {m, 3H), 7.25-7.20 (m,3H), 7.15-7.12 (m, 1H), 6.74 {dd, /i=3.2Hz,
Jo=1.6Hz, 1H), 4.44 (4, J=4.0Hz, 2H), 2.39 (s, 3H), 2.23 (s, 3H) ppm. MS: M/e 494 (M+1)".
{0565] Example 112: 2-(5-amimo-2-(furan-2-y1}-TH-pyrazolo{4,3-¢}{ 1.2 4]triazolof{1,5-
cipyrimidin-7-yD-N-({6~-methoxypyridin-2-vi poethvl)-2-phenylpropanamide
{0566} A mixture of 2-(5-amino-2-(furan-2-y1}-TH-pyrazolo[4,3-¢][ 1,2 4 triazolof1,5-
¢lpyrimidin-7-y1}-2-phenylpropanoic acid (50 mg, 0.12% mmol), (6-methoxypyridin-2-
yvhmethanamine (32.7 mg, 0.256 mmol}, HATU (53.7 mg, (.141 mumol) and BIPEA (49.7 mg,
0.385 mmol) in DMF (5 mL) was stirred overnight at RT. The reaction mixture was poured into
H-0 (20 mL) and extracted with EtOAc (20 mL x 3). The combined organic layer was washed
with brine, dried over Na»SOs, concentrated and purified by column chromatography (EtOAc) to
give target compound (40 mg, 61.5%). 'H NMR (400 MHz, DMSO-d6) 8 8.26 (d, / = 2.4 Hz,
1H), 8.01-7.95 (m, 4H), 7.65 (dd, /= 11.0, 4.6 Hz, 1H), 7.30-7.22 (m, 6H), 6.98 (4, /= 6.8 Hz,
1H), 6.77 - 6.69 (m, 1H), 6.63 (4, /=8.1 Hz, 1H), 4.35 (s, 2H), 3.70 (d, /= 1.9 Hz, 3H}, 2.40 (s,
3H).ppn. MS: M/e S100M+1)",
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[0567] Example 112B: (R)-2-(5-amino-2-(fran-2-yi)-TH-pyrazolo]{4,3-¢}{ 1,2 4]triazolof 1,5-
clpyrimidin-7-vh-N-({(6-methoxypyridin-2-yDmethyl)-2-phenylpropanamide

[0568] A mwxture of (R)-2-(S-armno-2~(furan-2-y}-7TH-pyrazolo[4,3~¢}[ 1,2 4]trazolof 1 ,5-
cipyrimidin-7-y1}-2-phenvipropanoic acid {100 mg, 0.256 mmol), (6-methoxypyridin-2-
yvhmethanamine (42 mg, 0.307 mmol}, HATU (116 mg, 0.307 mumol) and DIPEA (66 mg, 0.512
mmol} in THF (10 wmb) was stirred overnight at RT. The reaction mixture was concentrated in
vacuo. The residue was purified by column chromatography (MethanoVEtCAc=1:50) to give the
target compound {120 mg, 92.3%). 'H NMR (400 MHz, DMSO-d6)8 8.27 (s, 1H), 8.24 (d, J =
S3Hz 1H), 813 (1, /=55 Hz, 1H),7.96(d, /=08 Hz, 3H), 730 (t, /= 7.0 Hz, 3H)}, 7.25(d, J
=34 Hz H), 7.20 (1, /J=80Hz, 2H), 6.82 (d, /= 5.6 Hz, 2H), 6.74 (dd, /=34, 1.§ Hz, 1H),
4.39(d,J=5.6Hz, 2H), 3.76 (s, 3H), 2.40 {5, 3H).ppm.MS: M/e 510 (M+1)".

[9569] Example H3B:(R)-2-(S-amino-2-(furan-2-v1)-7H-pyrazolo[4,3-e]{ 1,2, 4]triazolo[ 1,5~

Lid

cipyrimidin-7-yD-N-{{5~-methoxypyridin-2-vipmethvl)-2-phenylpropanamide.

{05701 To amuxtore of (R)-2-(5-amno-2-(furan-2-y1}-TH-pyrazolo[4,3-¢1[ 1,2 4 triazolo{ 1, 5-
cipyrimidin-7-y1}-2-phenylpropanoic acid (50 mg, 0.13 mmol), and DIPEA (70 mg, §.54 ramol)
in THF (I mL} was added HATU (54 mg, (.14 mmol) at rt and the mixture was stirred at 1t for
10 min. A sohution of (5~-methoxypyridin-2-ylymethanamine (20 mg, 0.14 mmol} was added, and
the mixture was stivred at vt for 16 hrs. The mixture was diluted with 5 mL of EtOAc¢, washed
with brine (3 mL x 3}, dried over Na;S04, and concentrated. The resulted residue was purified by
prep-TLC (EtOAc, 1005} and the resulted solid was lyophilized to give the title product {45 mg,
vield: 69%;). 'H NMR (400 MHz, DMSO-d5) 8 8.25 (s, 1H), 8.17 -~ 8.07 (m, ZH), 8.02 (s, 2H),
797 792 (m, tH), 7.38 - 7.26 (m, 5H), 7.26 — 719 (m, 3H), 6.74 (dd, /= 3.2, 1.6 Hz, 1H),
4.46 —4.26 {m, 2H), 3.78 (s, 3H), 2.38 (s, 3H). MS: M/e 510 (M+1)".

{0571} Example 114: 2-(S-amino-2-(furan-2-v1}-TH-pyrazolo{4.3-¢}[ 1,2 4 ]triazolo[ 1,5-
cipyrimidin-7-vi-N-({4-methoxypyridin-2-yhmethyl}-2-phenvipropanamide

{05721 A mowxtare of 2-(S-amino-2-(furan-2-v1)-7TH-pyrazolof4,3~e}[ 1,2 41triazolof 1,5~
¢lpyrimidin-7-yl}-2-phenylpropanoic acid (50 mg, 0.129 mmol}, (4-methoxypyridin-2-
vimethanamine {(32.7 mg, 0.256 mmol), HATU (53.7 mg, 0.141 mmol) and DIPEA (49.7 mg,
0.385 mmol) in BMF (5 mL) was stirred overnight at RT. The reaction mixture was poured into
H2( (20 mL) and extracted with EtOAc (20 mL x 3). The combined organic layer was washed
with brine, dried over NaxSO., concentrated and purified by column chromatography (EiOAc)

to give the target compound (42 mg, 64.5%). 'H NMR (400 MHz, DMSO-d6) 3826 (d, /=24
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Hz, TH), 8.26-8.23 (im, 2H), 8.14-8.1 {m, 3H}, 7.31-7.19 {m, 6H), 6.82-6.80 (m, 2H), 6.74 -
6.70 (m, 1H}, 4.35 (s, 2H)}, 3.70 (4, J = 1.9 Hz, 3H), 2.40 (s, 3H)L.MS: M/e STO(M+1}',

{#873] Example 114B: (R)}-2-(5-amivo-2-(furan-2-yh-TH-pyrazolo{4,3-¢][ 1,2, 4]triazolo]1,5-
cipyrimidin-7-y1}-N-({4-methoxypyridin-2-yEmethyl})-2-phenylpropanamide

{0574] A muxture of (R)}-2-(5-amino-2-{furan-2-y}-7TH-pyrazolof4,3-e}{ 1,2 4 Jtriazolof 1,5-
cipyrimidin-7-y1)-2-phenyipropanocic acid (100 mg, 0.256 mmol), (d-methoxypyridin-2-
yvhmethanamine (42 mg, 0.307 mmol), HATU (116 mg, 0.307 mmol} and DIPEA (66 mg, 0.512
mmol} in THF (10 mL} was stirred overnight at RT. The reaction mixture was concentrated in
vacuo. The residue was purified by column chromatography (Methanol/EtOAc=1:50) to give the
target cornpound (120 rug, 92.3%). 'H NMR (400 MHz, DMS0-d6)8 .27 (s, 1H), 824 (4, J =
S3Hz IHLS 13 (t,/=55Hz 1H},796(d, /J=08Hz, 3H), 7.30(, J=70Hz, 3H), 725 (d. J
=34 Hz 1H), 7.20(d. J=80Hz 2H), 6.82 (d, /=5.6 Hz, 2H). 6.74 (dd, /=34, 1 8 Hz, 1H)},
4.39¢d, J= 5.6 Hz, 2H), 3.76 {s, 3H), 2.40 {s, 3H).ppm.MS: M/e 510 (M+1)"

[0575] Example 118: 2-(S-amino-2-(furan-2-v1-TH-pyrazolo]4,3-¢1{ 1,2 4 ]triazolo[ 1,5-

cipyrimidin-7-yD-N-((3~methoxypyridin-2-yl poethvl)-2-phenylpropanamide
{0576} A mixture of 2-(S-amino-2-{furan-2-yl}-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-vi}-2-phenvipropanoic acid {50 mg, .129 mmol}, G-methoxypyridin-2-
yhmethanamine (35 mg, 0.257 mmol}, HATU (73 mg, 0.19 mmol) and BIPEA (64 mg, 0.5
mmol) in THF (5 mL) was stitred overnight at RT, The reaction mixture was concentrated in
vacuo and purified by column chromatography (EtOAcC) to give target compound (12 mg,
18.4%). 'H NMR (400 MHz, DMSO-d6)) 6 8.27 (s, 1H), 7.95 (s, 2H), 7.84 {d, J = 4.9 Hz, 1H),
770 (s, 1H), 738 - 7.27 (im, 4H), 7.23(t, /= 8.0 Hz, 4H), 6.74 (s, 1H), 444 (d, /=43 Hz, 2H),
3.79 (s, 3H), 2.38 (s, 3H).MS: M/e 510.1 (M+13"

[0577) Example 115B: (R)-2-(S-amino-2-(furan-2-v1)-7TH-pyrazolof4,3-¢]{ 1,2 4]riazolof 1,5-
cipyrimidin-7-v-N-((3-methoxypyridin-2-yhmethyl}-2-phenvipropanamide

[0578] A mowxture of (R)-2-(S-amno-2~(furan-2-y}-7TH-pyrazolo[4,3~¢}[ 1,2 4]trazolof 1, 5-
clpyrimidin-7-yl}-2-phenvlpropanoic acid (100 mg, 0.256 mmol), (3-methoxypyridin-2-
vimethanamine {42 mg, 8.307 mmol}, HATU (116 mg, 0.307 mmol) and DIPEA (66 mg, 0.512
mmol} in THF (10 wmb) was stirred overnight at RT. The reaction mixture was concentrated in
vacue. The residue was purified by column chromatography (MethanolVEt 3 Ac=1:50) to give
target product {110 mg, 84.6%). '"H NMR (400 MHz, DMSGC-d6) & 8.26 (s, 1H), 8.01 — 7.95 (m,
3H), 7.94(d,/=09Hz, {H),7.64{t, /=78 Hz, 1H}, 7.35 - 7.27 {m, 3H}, 7.27 - 7.18 {;m, 3H)},
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698 (d, J=T74Hz 1H),674{dd, /=34, 1.7Hz, 1H), 662 (d, J=82Hz 1H),435(d, /=51
Hz, 2H), 3.70 (s, 3H), 2.40 (s, 3SH).ppm.MS: M/e STO{M+1Y.
[#579] Example 116: 2-(5-amino-2-(furan-2-v}-7TH-pyrazolof4,3-¢i[ 1,2 4]triazolof1,5-
cipyrimidin-7-y1}-N-({&-fluoropyridin-2-yhmethyl)-2-phenyipropanamide
{05808 To a muxture of 2-(S-amino-2-(furan-2-yi}-TH-pyrazolof4,3-e [ 1,2 4]iriazolo{ 1,5~
cipyrimidin-7-y1)-2-phenyipropanocic acid (50 mg, 0.12 mmol}, (6-fluoropyridin-2-
vhmethanamine dihydrochloride (30 mg, 0.15 mumol), DIPEA (100 mg, 0.77 mmol} in DMF (1
mb) was added HATU (60 mg, .16 mumol) at 1t and the mixture was stirred at vt for 16 hrs. The
mixture was difuted with 20 mL of EtOAc, washed with NaHC O3 (10 mL), brine (18 mL x 3),
dried over NayS(4, concentrated. 3 mbL of EtOAc was added and the suspension was stirred for
30 min and filtered. The filter cake was lyophilized to give the title product (25 mg, vield: 42%).
"H NMR (400 MHz, DMSO-d6) 8 827 (s, 1H), 8.22 (1, /= 6.0 Hz, 1H), 8.06 (s, 2H), 7.98 — 7.88
{m, 2H), 7.39 (dd, J=7.6, 2.0 Hz, 1H), 7.36 - 7.19 {m, 6H), 7.00 (dd, J= 8.4, 2.0 Hz, 1H), 6.74
{dd, J=3.2, 1.6 Hz, 1H), 4.45 - 4.27 (0, 2H}, 2.39 {s, 3H}L.MS: M/e 498 (M+1)".
[0581] Example 117: 2-(S-amino-2-(furan-2-v1-TH-pyrazolo]4,3-¢1{ 1,2 4 ]triazolof 1,5-
cipyrimidin-7-v-N-({(5-fluoropyridin-2-ylymethyl)-2-phenyipropanamide
{0882} To a stured solution of 2-(5~amino-2-(furan-2-yvi}-TH-pyrazolo{4,3-e]{1,2 4]triazolof1,5-
cipyrimidin-7-vi}-2-phenvipropancic acid {50 mg, .13 mmol}, HATU (54 mg, 0.14 mmol} and
DIPEA (50 mg, 0.39 mmol) in THF (15 ml) was added (5-fluoropyridin-2-ylmethanamine (18
mg. 0.14 mmol). The reaction mixture was stirred at 1t for 15h. After completion, the reaction
mixture was washed with HoO (15 mi) and then extracted with DCM (20 ml x 2). The organic
layer was dried over NapSOq, filtered and then concentrated under reduced pressure to afford a
residue. The residue was purified by prep-TLC with DCM:MeOH (30:1) to afford the product
(35.7 mg, 56%). 1H NMR (400 MHz, DMSO-d6) 6 8§41 (d, J =4Hz, 1H), 820 (s, 1H}, 823 (1, J
dHz, TH), 8.06 (s, ZH), 7.95 (s, I1H), 7.67 (td, ] = 8Hz,dHz, [H), 7.53 (dd, J = 8Hz 4Hz, 1H),
7.34-7.21 {(m, 6H), 6.74 (dd, F = 4Hz,2Hz, 1H), 441 {qd, J = 16Hz4Hz, 2H), 2.38 (s, 3H) ppm.
MS: M/e 498 (M—+1)+ .
{0583] Example 117B: (R)-2-(5-amino-2-{furan-2-v1)-7H-pyrazolo{4,3-¢i] 1,2 4}triazolof 1,5
cipyrimidin-7-y1)-N-({5-flporopyridin-2-yDimethyl)-2-phenvipropanamide
[0584] To a stirred solution of (R)-2-(S-amino-2-{furan-2-v1}-7TH-pyrazolo{4,3-
el{1,2,4}razolo] 1, 5-cpyrimidin-7-yI)-2-phenylpropanoic acid {1.54 g, 3.96 mmol), HATU
(1.65 g, 4.34 mmol) and DIPEA (1.53 g, 15.15 mmol} in THF (30 ml) was added (5-
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fluoropynidin-2-vlimethanamine {6.50 g, 3.97 mmol). The reaction mixture was stirred at r.t. for
{Sh. After corpletion, the reaction mixture was washed with Ho(O (20 ml) and then extracted
with DCM (25 ml X 2). The organic layver was dried over Nap30,, filtered and then concentrated
under reduced pressure to afford a residue. The residue was purified by column chromatography
with DCM:MeOH (30:1) to afford the product (1.37 g, 70%). TH NMR (400 M¥z, DMSO-d6) 8
.41 (d, J=4Hz, 1H}, 8.26 (s, 1H), 823 (t, /= 4Hz, 1H}, 805 (s, 2H}, 7.95 (s, 1H)}, 767 (td, / =
8Hz4Hz, 1H), 7.53 (dd, J = 8Hz4Hz, 1H), 7.34-7.20 {m, 6H), 6.74 (s, 1H), 441 (gd, /=

16Hz 4Hz, 2H), 2.38 (s, 3H) ppm. MS: M/e 498 (M+1)"

{0585] Example 118: 2-(5-amino-2-(furan-2-v1}-TH-pyrazoloi4,3-eil 1,2 4]triazolo{1,5-
¢lpyrimidin-7-v-N-({(4-fluoropyridin-2-yvhethyl)-2-phenyipropanamide

18586} To a stirred solution of 2-(5-amino-2-(furan-2-y1}-7TH-pyrazolo{4,3-¢]{ 1.2 4]triazolo1,5-
clpyrimidin-7-yl}-2-phenylpropanoic acid (50 mg, 6.13 mmol), HATU (54 mg, 0.14 mmol} and
DIPEA (50 mg, 0.39 mmol) in THF (15 mi} was added (4-fluoropyridin-2-yiymethanamine (18
mg, 0. 14 munol). The reaction mixture was stitred at vt for [5h. Afier completion, the reaction
mixture was washed with H;O (15 ml) and then extracted with DCM (20 ml X 2). The organic
layer was dried over Na:S0y4, filtered and then concentrated under reduced pressure to afford a
residue. The residue was purified by prep-TLC with DCM:MeQOH (30:1) to afford the product
(26.2 mg, 41%). 'H NMR (400 MHz, DMSO-d6) § 8.46 (dd, J = &Hz,4Hz, 1H), 827 (s, 1H),
8.23 (t, J=4Hz, 1H), 8.02 (s, 2H), 7.96 (s, 1H}, 7.35-7.08 (m, 8H), 6.78-6.71 (m, 1H), 4.45(d, J
= 8Hz, 2H), 2.40 (s, 3H) ppm. MS: M/e 498 (M+1)".

{0587] Example 118B: (R)-2-(5-amino-2-{furan-2-v1)-7TH-pyrazoio{4,3-¢}{ | 2 4ltriazolof 1,5-
cipyrimidin-7-yD-N-({(4-{luoropyridin-2-yDmethyl)-2-phenyipropanamide

[0588] To a stirred solution of (R)-2-(S-amino-2-{furan-2-y1)-7H-pyrazolo[4,3-
el{1,2,4]triazolof 1,5-cpyrimidin-7-yl)-2-phenyipropancic acid (50 mg, 0.13 mmol), HATU (54
mg, (.14 mmol) and DIPEA (50 mg, (.39 mmol) in THF (15 ml) was added (4-fluoropyridin-2-
yhmethanamine (18 mg, 0. 14 nunol). The reaction mixture was stivred at vt for 15h. After
completion, the reaction mixture was washed with HoO (15 mi) and then extracted with DCM
{20 ml x 2). The organic laver was dried over Na;S0q, filtered and then concentrated under
reduced pressure to afford a residue. The residue was purified by prep-TLC with DOM:Me(OH
(30:1) to afford the product (25.0 mg, 39%). 'H NMR (400 MHz, DMSO-d6) 5 8.46 (dd, J =
8Hz4Hz, 1H), 8.27 (s, 1H), 8.23 (t, S =4Hz, 1H), 8.01 (s, 2H), 7.96 (d, J=4Hz, 1H)}, 7.34-7.08
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(m, 8H), 6.74 {dd, J = 4Hz2Hz, 1H), 445 {d, /= 4Hz, 2H), 2.40 (5, 3H) ppm. MS: M/e 498
(MY

{0589 Example 119: 2-(S~-ammo-2~-(furan-2-v}-TH-pyrazoloi4,3-¢if 1,2 4]triazolof1,5-
cipyrimidin-7-y1}-N-((3-fluoropyridin-2-yhmethyl)-2-phenyipropanamide

[0590] To a stirred solution of 2-(S-amino-2-(furan-2-y1)-7TH-pyrazolo{4,3-e]{ 1,2 4]triazolo 1,5-
cipyrimidin-7-y1)-2-phenylpropanocic acid (50 mg, 0.13 mmol}, HATU (54 mg, (.14 mmol) and
DIPEA (50 mg, 0.39 mumol} in THF (15 ml) was added (3-fivoropyridin-2-yijmethanamine (18
mg, .14 mmol). The reaction mixture was stirred at rt for 15h. After completion, the reaction
mixture was washed with HO (15 ml) and then extracted with DCM (20 ml X 2). The organic
faver was dried over NapSQy, filtered and then concentrated under reduced pressure to afford a
residue. The residue was purified by prep-TLC with DCM:MeOH (30:1) to afford the product
(33.6 mg, 53%). 'H NMR (400 MHz, DMSOC-d6) & 8.23 (s, 2H), 8.05-7.88 {m, 4H}, 7.65 (1, J =
&Hz, 1H), 7.37-7.18 (m, TH}, 6.74 (s, 1H}, 4.53 {qd, J = 16Hz,4Hz, 2H), 2.35 (5, 3H) ppm. MS:
Mie 498 (M+1}).

{0591} Example 119B: (R)-2-(5-ammno-2-(furan-2-y1}-TH-pyrazolo[4,3-¢}[ 1,2 4 triazolo{ 1,5-
cipyrimidin-7-v-N-((3-fluoropyridin-2-ylymethyi}-2-phenyipropanamide

10592} To a stirred solution of (R}-2-{5-amino-2-(furan-2-y1)-7H-pyrazolof4,3-

el{ 1,2, 4ltriazolof 1,5-clpyrimidin-7-yl}-2-phenvipropanocic acid (58 mg, 0.13 mmol}, HATU (54
mg, .14 mmol) and DIPEA (50 mg, 0.39 mymel) in THF (15 ml) was added (3-fluoropyridin-2-
vimethanamine {18 mg, .14 mmol). The reaction mixture was stirred at rt for 15h. After
completion, the reaction mixture was washed with H>O (15 mi) and then extracted with DCM
{20 ml X 2). The organic layer was dried over Nax5O4, filtered and then concentrated vmder
reduced pressure to afford a residue. The residue was purified by prep-TLC with DCM:MeOH
{30:1) to afford the product (45.2 mg, 71%). '"H NMR (400 MHz, DMSO-46} & 8.25-8.21 (m,
2H}, 8.02-7.90 (m, 4H}, 7.64 (t, J = &Hz, 1H), 7.37-7.18 (m, TH), 6.74 {dd, J = 8Hz 4Hz, 1H),
4.53 {gd, J= 16Hz,4Hz, 2H), 2.35 (s, 3H) ppm. MS: M/e 498 (M+1)".

{9593] Example 120: 2-(5-amino-2-(furan-2-y1}-TH-pyrazolo{4,3-¢i[ 1.2 4]triazolof1,5-
cipyrimidin-7-y1-N-({1R,3R}-3-hydroxycyclohexyl)-2-phenylacetamide

{8594] Example 121: 2-(S-amino-2-(foran-2-y1»-TH-pyrazolo{4,3-e1[ 1,2 4|triazolo{ 1,5-
cipyrimidin-7-y1)-N-({18,3R}-3-hyvdroxyeyclohexyl}-2-phenvipropanamide

[0595] Example 122: 2-(S-amino-2-(furan-2-v1}-TH-pyrazolo{4.3-¢1[ 1,2 4 ]triazolo[ 1,5-

cipyrimidin-7-vi}-N-({158,35)-3-hydroxycyclohexyl}-2-phenylacetamide
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[0596] Example 123: 2-(S-ammno-2-(furan-2-vi}-TH-pyrazoloi4,3-ei[ 1,2 4]triazolof1,5-
clpyrimidin-7-yI-N-({18,3R }-3-hydroxyeyclohexyl)-2-phenyipropanamide.

{0597}

{0598 To a mixture of 2-(S-amino-2-(furan-2-yi}-7TH-pyrazolof4,3-e}[ 1,2, 4 iriazolo{1,5-
cipyrimidin-7-y1)-2-phenylpropanocic acid (50 mg, 0.13 mmol), (1R, 3S)-3-aminocycichexan-i-ol
hydrochloride (23 mg, 0.15 mmol), DIPEA (70 mg, 6.54 mmol) in BDMF {1 mL) was added
HATU (60 mg, 0.16 mumol) at rt and the mixture was stirred at tt for 5 hrs. The mixture was
diluted with 15 mL of EA, washed with NaHCh: (10 mb), brine (10 mL x 3), dried over
Na:SOu, and concentrated. The resulted residue was purified by prep-TLC {EtOAc 100%) to
give the title product (16 mg, vield: 26%). 'H NMR (400 MHz, DMSO-d6) 8 8.22 (d, /= 4.4 Hz,
1H), 812 - 778 (m, 3H}, 7.61 (d. J=8.0 Hz, 1H), 7.34 - 7.22 (m, 4H). 7.21 - 7.10 (m, Z2H)},
0.74{dd, /=32, 1.6 Hz, 1H}, 453 (dd, }=7.2, 4.0 Hz, IH), 3.80 - 3.65 (m, 1H), 3.51 - 3.37
{m, 1H), 2.27 (s, 3H), 1.85 - 1.7S ¢m, 1H), 1.72 — L.5T (m, 3H), 1.22 - 1.07 (m, 3H), 1.06 - (.93
{m, TH). MS: M/e 487 (M~+1)".

[8599] Example 124

{#600] Example 125:

HoN
= )\ N e’
Lo
= N
e
-
& O
N
OH

{3681] Example 126
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HO
{8682} Example 127
HaN
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o, NH N
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{0603] Example 128: 2-(5-amimo-2-(furan-2-y1}-TH-pyrazolo{4,3-¢}{ 1.2 4]triazolo{1,5-
cipyrimidin-7-y1)-N-{4-oxocyclohexyl)-2-phenyipropanamide.

{0604} To a muxtore of 2-(S-amino-2-(foran-2-yi)-TH-~pyrazolof4,3-¢}f 1,2 4]iriazolo{ 1,5~
¢lpyrimidin-7-yh-2-phenylpropanoic acid (50 mg, 0.13 mmol), 4-aminocyclohexan-1-one
hydrochloride (50 mg, 0.3 mmol}, DIPEA (100 mg, 0.77 mmol) in DMF (1 mL) was added
HATU (60 mg, (.16 mmol) at rt and the mixture was stivred at 11 for 16 hrs. The mixture was
diluted with 20 mL of EtOAc, washed with brine (10 mL x 3), dried over Na:S0Oy4, and
concentrated. The resulted residue was purified by prep-TLC and the resulted solid was
Iyophilized to give the title product (39 mg, vield: 62%). 'H NMR (400 MHz, DMSO-d6) 5 8.24
{s, 1H}, .12 - 7.86 (m, 3H}, 7.73¢(d, /= 7.6 Hz, 1H), 7.34 - 7.22 {m, 4H), 7.14(d, /= 6.8 Hz,
2H)Y 674 (dd, J=2.8, L6 Hz, TH), 425 - 413 tm, 1H), 246 - 2.37 (m, 2H), 2.27 (5, 3H), 2.21 —
242 (m, ZH), 2.07 -2.01 (m, 1H}, 198 - 1.91 (m, 1H), 1.72 — 1.57 (m, 2ZH}, MS: M/¢ 485
(M+1y"

[3605] Example 128B: (R}-2-(S-amino-2-(furan-2-y1)-7TH-pyrazolof4,3-e}{ 1,2 4 {triazolo{ 1,5~

clpyrimidin-7-vl-N-{d-oxocyclohexyl)-2-phenvipropanamide.
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{0606 Step A: 4-aminocyclohexan-1-one hydrochloride.
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{36071 To a stirred solution of tert-butyl {(4-oxocyclohexylicarbamate (1.0 g, 4.7 mmol} in
EtOAc was added a solution of HCUDioxane (4 M, 10 mL) and the resulted mixture was stirred
at vt for 4 hrs, A white solid precipitated, which was filtered, washed with EtOAc (S mL), dried
under high vacuum to give the title product (650 mg, vield: 92%) as a white solid. 'H NMR (400
MHz, CD;0D) 8§ 3.23 - 3.07 (m, 1H), 2.14 - 2.04 (m, 2H), 1.97 - 1.86 (m, 2H), 1.67 - 1.52 {m,
2H), 1.51 - 1.39 {m, 2H).

{0608} Step B: (R)-2-(S-amino-2-(furan-2-vh-7TH-pyrazolo{4,3-¢]{1,2 4 triazolof 1. 5-¢]
pyrimidin-7-yH-N-{(4-oxocyclohexyl)-2-phenyipropanamide.

{0609 To a mixture of (R)}-2-(S-amino-2-(furan-2-yi}-7H-pyrazolol[4,3-e}[ 1.2 4 {triazolo{1,5-

clpyrimidin-7-vi}-2-phenvipropanoic acid (400 mg, 1.03 mmol), 4-aminocyclohexan-1-one
hydrochloride (180 mg, 1.2 mmol), DIPEA (650 mg, 5 mmol) in DMF (5§ mL) was added HATU

{450 mg, 1.2 munol) at rt and the mixture was stirred at tt for 16 hrs, The mixture was diluted
with 30 mL of EtOA«, washed with brine (20 mbL x 3, dried over NaxSQOu, and concentrated. The

resulted residue was puriﬁed by cohmmn chrm'namm“aphy ehuted with PE/EtOAc (1:1 ~ 112} and

MEz, DMSO-d6) § 8.25 (s, TH), 8.13 - 7.88 (m, 3H), 7.74 (d, J = 8.0 Hz, 1}), 7.34 - 7.22 (m
4, 747 - 710 (m 2H), 6.74 (dd, J= 3.2, 1.6 Hz, 11, 4.25 - 4.13 (m, 111), 2.48 - 2.37 {m,

2H), 2.22 - 2.0  (m, 2HD, 2,11 - 2,02 (m, TH), 2.01 — 1.92 {m, TH), 1.73 — 1.58 {m, 2H). MS:
M/e 485 (M+1)".
{8616} Example 129:

5}
N

O
HO™ N’

{0611 Example 130: 2-(5-amimo-2-(furan-2-y1}-TH-pyrazolo{4,3-¢}{ 1.2 4]triazolo{1,5-
cipyrimidin-7-yD-N-({6~{ 1 -hydroxyeyelobutylpyridin-2-ylimethyD)-2-phenyipropanamide
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{0612} Step A: 1-{(6-((2-(5-amino-2-{furan-2-vi}-7H-pyrazolo{4,3-e][1,2 4 Jtriazolof I ,5-¢]
pyrimidin-7-yH-2-phenvipropanamidoymethylpyridin-2-yDevclobutyl acetate

[0613] To a mixture of 2~(5-amino-2-(furan-2-y-TH-pyrazolof4,3-¢}{ 1,2, 4 triazolo[1,5-¢]
pyrimidin-7-y1)-2-phenylpropanocic acid (50 mg, 0.13 munol), |-{(6-(aminomethyhpyridin-2-
viicyclobutyl acetate hydrochloride (40 mg, 8.15 mmol} and BIEA (100 mg, 0.77 mmol} in
DMF (I mL} was added HATU (60 mg, 0.16 mmol) at 1t and the mixture was stirved at 1t for 16
hrs. The mixture was diloted with 20 mL of EtOAc, washed with NaHCO; (10 mL), brine (10
mL x 3), dried over Na:SOu4, concentrated to give the title product (90 mg, crude) as a light
vellow oil which was used for the next step directly. MS: M/e 592 (M+1)'.

{3614} Step B: 2-(S-amino-2-(furan-2-y-7TH-pyrazolo{4,3-e}{ 1,2 4 jtriazolo] 1, S-cipyrimidin -7-
yH-N-{{6-(1 -hydroxyeyelobutyhpyridin-2-yhmethyvl}-2-phenvipropanamide.

{#615] To a stirred solution of 1-4{(6~({2-(5-amino-2-{furan-2-v1}-TH-pyrazolo[4,3-

ei[1,2 4ltriazolof ,5-clpyrimidin-7-v1}-2-phenylpropanamido ymethyDpyridin-2-ylicyelobutyl
acetate (90 mg, crude) in Me(OH (2 mL) was added an aqueouns solution of NaOH (2 M, 2 mlj at
i and the resulted mixture was stivred for 5 hrs, The mixture was neutralized by HCH(I M) to
pH~7. The mixture was extracted with EtOAc (5 mL x 3). The combined extact was washed with
brine {5 mL x 2}, dried over Na;SUOy and concentrated. The resulted residue was purified by
column chromatography and prep-TLC (EA, 100%) to give the title product {48 mg, yield: 68%
for 2 steps). 'H NMR (400 MHz, DMSO-46) § R.25 (s, 1H), .13 — 7.98 (m, 3H), 7.97 — 7.92 (i,
H), 7.70(t, /=76 Hz, IH), 738 (d, /=80 Hz, 1H), 734 - 7.20(m, TH}, 6.74 (dd, /=32, 1.6
Hz, 1H), 5.62 (s, 1H), 447 (d, /=52 Hz, 2H}, 2.43 - 231 {m, SH}, 2.15 - 2.03 (m, 2H), 1.85
171 (m, 1H), 1.68 - 1.55 (m, 1H). MS: M/e 550 (M+1)".

{8616} Example 131
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[0617] Example 132: 2-(S-ammo-2-(furan-2-vi}-TH-pyrazoloi4,3-ei[ 1,2 4]triazolof1,5-
cipyrimidin-7-vI}-N-((3-hydroxyoxetan-3-yhmethyl-2-methvi-3-phenylpropanamide

[0618] A mixture of 2-(5-amino-2-{furan-2-y1)-7TH-pyrazolof4.3-e}[ 1,2, 4 Jtriazolo{ 1,5-¢]
pyrimidin-7-yi}-2-methyl-3-phenylpropanocic acid (70 mg, ¢.17 mmol}, 3-(amino methyijoxetan-
3-ol (27 mg, 0.26 mmol), HATU (99 mg, .26 mmol) and DIPEA (44 mg, 0.34 mmol) in DMF (§
mL) was stirred at vt for 2 brs. The solution was added with water (10 mL), extracted with ethyl
acetate (10 mL) and washed with brine (10 mL). The organic layer was dried, concentrated and
purified by preparative TLC (EtOAc) to get the desired product (50 mg, 60%). 'H NMR (400
MHz, DMSO-d6) 8 8.11 (s, 1H), 8.01 (brs, 2H}, 7.96 (s, 1H}, 7.25-7.20 (m, 2H}, 7.11-7.07 (m,
3H), 6.77-6.73 (m, 1H)}, 6.70 (4, /=6.THz, 2H), 5.62 (s, 1H), 4.42-4.33 (m, 2H), 4.22 (dd, /1=
19.5Hz, S:=6.4Hz, 2H), 4.10 (d, /=13.7Hz, 1H), 3.49-3.40 (m, 2H), 3.24 (dd, Ji=13.6Hz,
J2=5.6Hz, 1H), 1.73 (8, 3H} ppm. MS: M/e 489 (M+1)+ .

{0619] Example 133: 2-(S-amino-2-(thiazol-2-y1}-TH-pyrazolol[4,3-¢]{ 1,2 4]triazolof 1,5-

cipyrimidin-7-y1)-N-((3-hydroxyoxetan-3-yhmethyD)-2-phenylpropanamide
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{0620} Step A methyl thiarole-S-carboxylate
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0621} To a stirred solution of methyl thiazole~-5-carboxylic acid {1 g, 7.75 omol>  in DCM (20
mk} was added oxalyl chloride (2 mi, 24 mmol) and DMF (50 mg, 0.67 mmol). After the
addition, the reaction mixture was stitred at vt for 2h. The rmxture was concentrated in vacuo and
the residue was added DCM (20 ml) followed by methano! (1.5 mi). After the addition, the
reaction mixture was stirred at vt overnight, The reaction mixture was concentrated in vacuo to
give a colorless oil which was used directly in next step (1.3 g, 100%). MS: M/e 144.0 (M+1)".
{0622} Step B: thiazole-5-carbohydrazide

{8623} To a stirred mixture of methyl thiazole-S-carboxylate (1.3 g, 7.75 mmol} in ethanol (30
mb) was added hydrazine hydrate {2 ml). After the addition, the reaction mixture was stirred at 1t
for 3h. The reaction mixture was filtered. The filter cake was washed with EtOH (10 ml} and
dried at 50T to give a white solid which was used directly in next step (820 mg, 74%). MS: M/e
144.0 (M+1)".

{0624} Step C: methyl 2-(6~amino-4-(2-{thiazole-2-carbonyhhydrazinyl}- 1 H-pyrazolof3,4-
dipyrimidin- {-v1)-2-phenylpropanoate

{0625} To a stirred mixture of methyl 2-(6~amino-4-chloro- 1 H-pyrazolo[3,4-dipyrimidin- 1-y1)-
Z-phenylpropanocate (331 mg, | mmol) in t-BuOH (5 mL) was added thiazole-5-carbohydrazide
(143 mg, 1 mumol}. After the addition, the reaction mixture was stirred at 120°C overnight. The
mwixture was cooled to rt and filtered. The filter cake was washed with t-BuOH and dried to give
the product as a white solid which could be used directly in nexi step{400 mg, 91.3%). MS: M/e
439.0 (M+1)"

{8626} Step Dt methyl 2-(S-amino-2-{thiazol-2-y1}-7H-pyrazolof4,3-e]{ 1,2 4 jtriazolo{1,5-
cipyrimidin-7-y1}-2-phenylpropanoate

{06271 A mixture of methyl 2-(6-amino-4-(2-(thiazole-2-carbonyhhydrazinyh)-1 H-pyrazolo[3 4-
dipyrimidin- 1-y1}-2-phenylpropanoate (460 mg, 1.09 mmol) in BSA (§ mL) and HMDS (5 mL)
was stitred at 110°C overnight. The mixtore was concentrated in vacuo to remove BSA and
HMDS, The residue was added EtOH (20 mi) and stirved at 70°C for th. A white precipitate was
formed. The nmuxture was cooled down to rt and filtered. The filter cake was washed by EtOH
and dried at 50°C to give the product as a white solid (220 mg,52.3%). 'H NMR (400 MHz,
DMSO-d6) 8 831 (s, 1H), 817 (3, 2H), 811 (d, /= 3.1 Hz, 1H), 8.04 (d, /= 3.1 Hz, 1H), 7.31
{d, /= 6.0 Hz, 3H), 7.16 - 7.05 (m, 2H), 3.75 {s, 3H), 2.31 (s, 3H). ppm MS: M/e 421.0 (M+1)".
{0628} Step E: 2-(S-amino-2-(thiazol-2-yD-TH-pyrazolof4,3-¢]] 1,2 4 triazolo{ 1 .5-¢] pyrimidin-

7-yh)-2-phenvipropanoic acid
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[8629] To a stired mixture of methyl 2-(S-amino-2-(thiazol-2-y1)-TH-pyrazolof4,3-

el[ 1.2, 4]triazolof 1,S-clpyrimudin-7-y1}-2-phenyipropancate (100 mg, 0.34 nmunol) 1o EtOH (10
mb) was added ag. NaOH (2.0 M, 10 mL). After the addition, the reaction mixture was stirred at
t overnight. The mixture was concentrated in vacuo. The residue was added H;O and adjusted
pH= 34 with ag. HCL The mixtore was filtered, the filter cake was collected, dried to give the
target compound (70 mg, 71.8%) as a white solid. MS: M/e 407.0 (M+1)',

{8630} Step F: 2-(S-amino-2-{thiazol-2-y1}-7TH-pyrazolof[4,3-e}[ 12,4 |triazolo{},5-¢] pyrimidin-7-
yh-N-({3-hydroxyoxetan-3-vlymethvl}-2-phenvlpropanamide

[0631] A mowxture of the product of step E (50 mg, 0.123 mmol), 3-(aminomethyljoxetan-3-01 (25
mg, 0.246 mmol), HATU (71 mg, 0.184 mmol} and DIPEA (30 mg, 6.246 mmol} in DMF (5
mkb} was stirred overnight at RT. The reaction mixture was poured into H>O (20 mL) and
extracted with EtOAc (20 mL x 3). The combined organic layer was washed with brine, dried
over NaxS04, concentrated and purified by colummn chromatography (Methanol/EtOAc=1/50) 1o
give target compound (48 mg, 80%). 'H NMR (400 MHz, DMSO-d6) 6 §.32 (s, 1H), 8.11 (4, /=
32 Hz, 1H), 8.09 - 7.98 {m, 3H), 743 (4, S= 6.0 Hz, 1H), 7.30(, J=68 Hz, 3H), 7.17 (4, /=
6.6 Hz, 2H), 5.70 (s, TH), 4.46 - 4.36 (m, 2H), 4.34 - 4.19 (m, 2H), 3.42 (d, J = 3.2 Hz, 2H),
2.34 {5, 3H). pprm. MS: M/e 492.1 (M+1)"

{#632] Example 134:

[0633] Examplel3s: 2-(5-ammo-2-(furan-2~-y1}-TH-pyrazolof4,3-¢}{ 1,2, 4]triazolo]1,5-
clpyrimidin-7-y1-N-({1R,35}-3-hydroxycyclopentyl)-2-phenylpropanamide.

{8634} To a mixture of 2-(S-amino-2-(furan-2-y1}-7H-pyrazolof4,3-¢}{ 1,2,4 {triazolo]1,5-¢]
pyrimidin-7-yH-2-phenvlpropanocic acid (40 mg, 0.1 mmol), (18,3R}-3-aminocyclopentan-1-ol
hydrochloride (17 mug, 0.12 romol), DIEA (50 mg, 0.39 mmol) in DMF (I mL) was added
HATU (46 mg, 0.12 mmol) at t and the mixture was stirred at rt for 16 hrs. The mixture was
diluted with 20 mL of EtCAc, washed with brine (10 mL x 3}, dried over Na>SQOy4, concentrated

and the resulted oil was purified by prep-TLC (EtOAc) to give the title product (28 mg, yield:
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58%) after lyophilization. '"H NMR (400 MHz, DMSO-d6) 8 8.22 (d, /= 10.8 Hz, 1H), 8.11 -
778 (m, 3H), 741 (dd, /=108, 80 He, 1H), 7.35 - 7.22 Gu, 4H), 717 (d, /=68 Hz, 1H}, 7.13
(d, /=068 Hz, 1H), 678 —6.69(m, 1H),4.56 — 4,42 (m, 1H),4.27 - 4.09 (1, 1H), 4.08 - 3.94
{m, tH), 2.28 (d, /= 3.6 Hz, 3H), 1.92 — 1.70 (m, 2H), 1.68 — 1.55 (m, 2H), 1.46 - 1.32 (m, ZH}.
MS: M/e 473 (M+1).
{8635] Example 136: 2-(S-amino-2-(foran-2-y1)»-TH-pyrazolof4,3-e1[ 1,2, 4|triazolo{ 1,5-
clpyrimidin-7-y1-N-({15,3R}-3-hydroxycyclopentyl)-2-phenyipropanamide.
{8636} To a mixture of 2-(5-amino-2-(furan-2-yi}-7TH-pyrazolof4,3-¢}{1,2,4 {triazolo{1,5-c}
pyrimidin-7-yH-2Z-phenvipropanoic acid (40 mg, 0.1 mmol), (1R, 38)-3-aminocyclopentan-1-ol
hydrochloride (17 g, 0.12 mmol), DIPEA (50 mg, 0.39 mmol} in DMF (I mL) was added
HATU (46 mg, 0.12 mmol) at 1t and the mixture was stirred at rt for 16 hrs. The mixture was
diluted with 20 mL of EtOAc, washed with brine (10 mL x 3}, dried over Na:SOu4, concentrated
and the resulted oil was purified by prep-TLC (EtOAC) to give the title product (25 mg, yield:
52%) after lyophilization. TH NMR (400 MHz, DMSO-46) 8 8.20(d, J= 11.2 Hz, 1H), §,13 -
T7{m, 3H), 746 - 7.35(m, 1H), 7.34 - 721 (m, 4H), 7.17 (4, /= 6.8 He, 1H), 713 (4, /=618
Hz, 1H), 6.74 (dd, J=3.6,2.0 Hz, 1H}, 4.51 - 443 (m, 1H),4.24 - 411 (m, IH) 4.08 - 3.95 {imm,
1H), 2.28¢(d, /= 4.0 Hz, 3H), 1.95 — 1.72 (m, 2H), 1.67 — 1.54 {m, 2H), 1.47 - 1.32 (m, 2H).
MS: M/e 473 (M+1).
{0637] Example 137 | 2-(5-amino-2-(furan-2-y1)-7TH-pyrazolo{4,3-¢}{ 1.2 4]triazolo[1,5-
c ipyﬂimdm— 7-y1-N- ((j -hydroxyoxetan-3-yljmethyl)-2-( 3~meth@xyphenyi)propanamide
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{0638] Step A: methyl 2-(3-methoxyphenybpropanoate
{0639} To a stirred solution of methyl 2-(3-methoxyphenyljacetate (10 g, 55.6 mmol) in THF
(100 mL) was added LBDA {ZM, 33mlL, 66.7 mmol) slowly at -78°C for 1 hour. Then Mel (104
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wik, 167 mimol} was added to the reaction. The mixture was warmed to RT and stirred overnight.
The reaction was quenched with saturated ag. NH4Cl and extracted with EtOAc (100 mL x 2).
The combined organic phase was washed with brine, dried over Na:SO4 and concentrated under
reduced pressure. The residue was purified by silica gel chromatography (EtOAc:PE=1:5} to
afford the title compound as vellow oil. U NMR (400 MHz, DMS(0-d6) 87.31 — 7.17 (m, 1H),
6.94 - 6.76 (im, 3H), 3.80 - 3.75 {m, 1H), 3.74 (s, 3H), 3.58 (5, 3H), 1.37 (4, J = 8 Hz, 3H)jppm.
MS: M/e 195 (M+1}.

{0640} Step B: methyl 2-bromo-2-(3-methoxyphenyhpropancate

{8641} To a stirred solution of the product of Step A (1 g, 5.2 mmol) in THF (20 mL) was added
LDA (ZM, 2.7mL, 5.4 mmol) slowly at -78°C under Na. The reaction was stirred at ~78°C for 30
min. Then TBSCL(0.6 g, 5.5 mmol} was added to the reaction slowly. The reaction was warmed
to RT and stirred at 50°C for 2 hours. The reaction was cooled to -78°C and NBS (1.38 g, 7.7
mmol) was added to the reaction. Then the mixture was warmed to RT and stirred overnight. The
mixture was quenched with saturated ag. NHsCl and extracted with EtOAc (20 mL x 3). The
cornbined organic phase was washed with brine, dried over NayS30; and concentrated under
reduced pressure. The residue (crude, 1.7 g, vellow 01} was used into next Step directly. MS:
M/e 193 (M-79)".

{3642} Step C: methyl 2-hydrazinyl-2-(3-methoxyphenyhpropanoate

{8643} To a stirred solution of the product of Step B (3.4 g, 12.6 mmol) in CH3CN (40 mL) was
added hydrazine hydrate (80%, 3.1 g, 50.4 mmol) at RT. The mixture was stirred at 50°C
overnight. The solvents were concentrated under reduced pressure. The residue was dissolved
into water (40 mL} and extracted with EtOAc (40 mL x 3). The combined organic phase was
washed with brine, dried over Na:SO4 and concentrated under reduced pressure. The residue
{crude, 2.82 g, vellow oil) was used into next Step divectly. MS: M/e 225 (M+1)".

{3644} Step D tert-butyl 2-(1-methoxy-2-3~-methoxyphenyl}-1-oxopropan-2-ylthvdrazine-1-
carboxylate

{0645} To a stirred solution of the product of Step C (2.82 g, 12,6 mmol) and EsN (1.9 mL, 151
mmol} in DCM (40 mL) was added (BocpO (2.7 g, 12.6 mmol) at 0°C. The mixture was stirred
at RT overnight. The reaction was guenched with water (40 mL) and extracted with DCM (50
mb x 2). The combined organic phase was washed with brine, dried over Na»SQO4 and
concentrated under reduced pressure. The residue was purified by silica gel chromatography

(EtOAc: PE = 1:2) to afford the title compound (1.6 g, vield: 39% for three Steps) as yellow
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solid. "H NMR (400 MHz, DMSO-d6) §7.96 (br.s, 1H), 7.23 (t, /= 8.0 Hz, 1H), 6.99 (s, 1H),
6.94 —6.87 (m, 1H), 6.86 — 6.79 (w, 1H), 3.75 (s, 3H), 3.62 (s, 3H), 1.47 (s, 3H), 1.35 (s, 9H)
ppm. MS: M/e 325 (M+1).

{0646} Step E: methyl 2-hydrazinyl-2-(3-methoxyphenylipropanoate hydrochloride

{0647} The product of Step D (1.6 g, 4.9 mmoi) was dissolved into HCY/1,4-dioxane (4M,
50ml) at RT. The mixtore was stirved at RT for 4 hours. The mixture was concentrated under
reduced pressure. The residue (1 g, vield: 90.9%;) as yellow solid was used into next Step
directly. MS: M/e 225 (M+1)".

{0648} Step F: methyl 2-(6-amino-4-chloro- 1 H-pyrazolo[3 4-dipyrimidin-1-y1}-2-(3-
methoxyphenylipropanoate hydrochlonide

{8649} To a stirred solution of the product of Step E (410 mg, 1.6 mmeol) in CH3CN was added
2-amino-4,6-dichloropyrimidine-5-carbaldehyde (300 mg, 1.6 mmol} at RT. The mixture was
stirred at RT overnight. Then the mixture was stivred at 40°C for 4 hours. The mixfure was
filtered and the solid was dried i air. The vellow solid (606 mg, 95.4%) was used into next step
directly. MS: M/e 362 (M+1)".

{0650} Step G: methyt 2-(6-amino-4-(2-(furan-2-carbonylhydrazinyl}-1 H-pyrazolo{3,4-
dipyrimidin- 1-yD}-2-(3-methoxyphenyhpropanocate

{#651] A mixtore of furan-2-carbohydrazide (192 mg, 1.5 mmol)}, the product of Step F (606
mg, 1.5 mmol) and EN (308 mg, 3 mmol} in DMSO (2 mL) was stirred at 100°C overnight,
The reaction was cooled to RT. The mixture was poured into water {10 mL). The precipitate was
formed from the system. After stirring at RT for 30 mins, the mixture was filtered. The solid was
collected and dried in air. The yvellow solid (400 mg, vield: 59.1%) was used into next step
directly. MS: M/e 452 (M+1)".

{0652} Step H: methyl 2-(5-amino-2-(furan-2-y1}-7H-pyrazolo[4,3-¢][ 12,4 triazolo{ |.5-
cipyrimidin-7-vi}-2-{3-methoxyphenylipropanoate

[0653] A mowxture of the product of Step G (400 mg, 0.89 mmol) in BSA (8 mL) and HMDS (8
mb} was stirred at 100°C overnight, The reaction was cooled to RT and concentrated under
reduced pressure. The residue was dissolved into H2O (10 mL) and MeOH (10 mL). The mixture
was stirred at 60°C for 2 hours. Me(OH was removed and the solid was precipitated from the
system. The solid was filtered and dried in atr. The brown solid (350 mg, vield: 90.9%) was used

into next step directly. MS: M/e 434 (M+1)",
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{3654] Step I 2-(5-amino-2-{furan-2-yl}-7TH-pyrazolo[4,3-el{ 1,2 4]triazolol 1, 5-c]pyrimidin-7-~
yh-2-(3-methoxyphenylipropanocic acid

[8655] To a stured solution of the product of Step H (350 mg, 0.81 nrunol) in MeOH (6 mL) was
added aq. NaOH (2M, 2 mL) at RT. The mixture was stirred at 60°C for 3 hours. The reaction
was concentrated vnder reduced pressure. The residne was dissolved into water (10 mL) and
neutralized by ag. HCL(ZM) to PH = 3~4. The solid was precipitated from the system. The
mixture was filtered and the solid was collected. The white solid (210 mg, vield: 61.9%) was
dried in air and used into next step directly. MS: M/e 420 (M+1)".

{0656} Step J: 2-(5-amino-2-(furan-2-yi}-7H-pyrazolof4,3-e}f 1,2,4 |triazolo]{ 1,5-c|pyrimidin-7-
yh-N-{((3-hydroxyoxetan-3-yUmethyl}-2-(3-methoxyphenylpropanamide

[09657] A mixture of 3-(aminomethyloxetan-3-0l (17.2 mg, 0.17 mmol), the product of Step [
(70 mg, 0.17 mmol}, HATU (63.5 mg, 0.17 mmol} and DIEA (0.1 mL, excess) in DMF (2 mL)
was stirred at RT overnight. The reaction mixture was poured into water (10 mbL) and extracted
with HtOAc (15mL x 3). The combined organic favers were washed with brine, dried over
Na>S04 and concentrated under reduced pressure. The residue was purified by prep-TLC
(EtOAc: 100%) to afford the title compound {32 mg, yield: 38%). 'H NMR (400 MHz, DMSO-
d6y 0R.2S (s, 1H), 804 - 7.87 (m, 3H), 744 (1, F= 6 Hz, 1H), 7.25(d, J=3 Hz, 1H)}, 7.21{d, J=
8 Hz, 1H), 6.86(dd, /=&, 3 Hz, 1H), 6.77 - 6.72 {m, 2H), 6.69 (4, /= 8.0 Hz, 1H), 5.71 (s, 1H),
4.47 — 438 (m, 2H), 4.28 {t, /=6 Hz, 2H), 3.69 (s, 3H), 3.46 — 3.39 {m, 2H), 2.32 ¢, 3H)ppm.
MS: M/e 505 (M+1)"

{0658] Example 138: 2-(5-amimo-2-(furan-2-y1}-TH-pyrazolo{4,3-¢}{ 1.2 4]triazolof{1,5-

¢lpyrimidin-7-yD-N-{{3-hydrox yoxetan-3-ymethyl}-2-methylpropanamide
Nio

Mo i
e vl P 0 PN o
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[0659] Step A: methyl 2-(5-amino-2-(furan-2-y1}-7TH-pyrazolo[4,3-¢][ 1,24 Jtriazolo{1.5-¢]

pyrimidin-7-y-2Z-methyipropanocate
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[3660] A mixtare of 2-(furan-2-yH-TH-pyrazolof4,3-¢]{ 1,2, 41triazolof1,5-¢] pyrimidin- S-amine

(1.5 g, 6.2 mmol}, methyl 2-bromo-2-methylpropanoate (1.3 g, 7.4 mmol} and KoCO: (1.7 g,
12.4 yomol) i DMF (80 mL) was stirred at r.t overnight. The solution was added with water (50
mb), extracted with ethyl acetate (50 mL} and washed with brine (50 mL). The organic layer was
dried over Na»S04, concentrated and purified by colummn chromatography (PE:EtOCAc=3:1 to 1:1)}
to get methyl 2-(S-amino-2-{(furan-2-v1}-7TH-pyrazolo{4,3-e}[ 1,2 4ltriazolo] 1, 5~¢jpyrimidin-7-y1}-
2-methylpropancate (65 mg, 3%). 'H NMR (400 MHz, DMSO-d6) § 8.19 (s, 1H), 8.06 (brs,
2H}, 7.95 (d, J=4.0Hz, 1H), 7.23 (d, /=4.0Hz, 1H), 6.73 {t, /~4.0Hz, 1H), 3.67 (s, 3H}, L.E7 (5,
6H) ppm. MS: M/e 342 (M+1)".

{0661} Step B! 2-(5-ammo-2-(furan-2~-yl)-TH-pyrazolo{4,3-¢ ][ 1.2 4 ]triazolof1,5-¢]pyrimidin-7-
vh-2-methylpropanoic acid

{8662} NaOH solution (30 mg, in 2 mL of water) was added to a solution of methyl 2-(S-amino-
2-{furan-2-v1}-TH-pyrazolo{4,3-e}[ 1,2 4itriazolof1,5-clpyrimidin-7-vi)-2-methvipropanoate (65
mg, 0.19 mumol) in methanol (5 mL). The reaction mixture was stitved at r.t overnight. The
solution was concentrated, added with water (5§ mL) and acidified with I ¥ HCI solution to pH=5.
The precipitated solid was filtered and dried to get the desired product as a white solid {53 mg,
85% 3. MS: M/e 328 (M+1}".

{3663} Step C: 2-(5~-amino-2-(fran-2-yi}-TH-pyrazolo{4,3-e ][ 1.2 4 ]triazolof1,5-c]pyrimidin-7-
yh-N-{({3-hydroxyoxetan-3-ylimethyl}-2-methylpropanamide

{0664] A mixture of 2-(5-amino-2-(furan-2-yh)-7TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1}-2-methylpropanocic acid (50 mg, (.15 mmol}, 3-(amino methyijoxetan-3-0l (24
mg, 0.22 munol), HATU (84 mg, 0.22 munol) and DIPEA (39 mg, 0.30 munol) in DMF (§ mL)
was stirred at r.t for 2 hrs, The solution was added with water (§ mL), extracted with ethyl
acetate (10 mL) and washed with brine (10 mL). The organic layer was dried, concentrated and
purified by preparative TLC (EtOAc) to get the desired product {15 mg, 24%). 'H NMR (400
MHz, DMSO-d5) 8 8.22 (s, 1H), 7.94 (br.s, 3H), 7.23 (d, /=4.0Hz, 1H), 7.17 (1, /=4.0Hz, 1H),
6.74-6.73 (m, 1H), 5.64 (s, 1H), 4.36 (d, /=8.0Hz, 2H), 4.22 (d, /=R.0Hz, 2H), 3.34 (s, 2H), 1.87
{s, 6H) ppm. MS: M/e 413 (M+1)".

{8665] Example 139: 2-(S-amino-2-(foran-2-y1)»-TH-pyrazolof4,3-e1[ 1,2, 4|triazolo{ 1,5-
cipyrimidin-7-y1)-N-{({cis)-4-hvdrox yeyclobex vl -2-(2~-methox yphenvlipropanamide

{0666} To a mixture of 2-(§-amino-2-(foran-2-yi}-7H-pyrazolof4,3-¢}[ 1.2 4 triazolo{1,5-

cipyrimidin-7-vi}-2-{2-methoxyphenyl}propanoic acid (50 mg, 0.12 mmol}, cis-4-
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aminocyelohexan-1-of hydrochloride (22 mg, 0.15 mwmol), DIPEA (65 mg, 0.5 mmol) in DMF (2
wk} was added HATU (57 mg, (.15 mmol) at 1t and the mixiure was stirred at rt for 16 brs. The
mixture was diluted with 20 mL of EtOAc, washed with brine (10 mL x 3), dried over NaxSO4,
concentrated and the resulted oil was purified by prep-TLC (EA/MeOH=50:1} to give the title
product (23 mg, yield: 37%). 'H NMR (400 MHz, DMSO-46) 5 8.23 (s, 1H), 8.10 - 7.83 {in,
3H), 7.38 - 708 {m, 3H), 7.05 (d, /= 8.4 Hz, 1H), 6.84 {t, /= 7.6 Hz, 1H), 6.79 - 6.68 (m, 1H},
656 (d, J=06.8Hz, 1H), 429 (s, 1H}, 3.73 - 3.55 (m, 5SH), 2.27 (s, 3H), 1.64 - 1.25 {(m, 8H).
MS: M/e 517 (M1

{0667} Example 140: 2-(5-amino-2-(furan-2-v1}-TH-pyrazoloi4,3-eil 1,2 4]triazolo{1,5-
clpyrimidin-7-v-N-((cis)-4-hydroxy-d-methyleyelohexyh)-2- 2-methoxyphenyhpropanamide.
{0668] To a mixture of 2-(5-amino-2-(furan-2-yi}-7TH-pyrazolof4,3-¢}f 1,2,4 triazolo{1.5-
clpyrimidin-7-y1}-2-{2-methoxyphenylipropanoic acid (50 mg, 0.12 munol), {cis}-4-amino-i-
methyleyclohexan-1-0l (19 mg, .15 mmol), DIPEA (65 mg, 0.5 mmol} in DMF (2 mL) was
added HATU (57 mg, 0.15 mumol) at 1t and the mixture was stirred at vt for 16 hrs, The mixture
was diluted with 20 mL of EtOAc, washed with brine (10 mL x 3}, dried over Nax304,
concentrated and the resulted oil was purified by prep-TLC (EtOAC) to give the title product {39
mg, vield: 61%). 'H NMR (400 MHz, DMSO-46) 6 8.22 (s, 1H), 807 -~ 7.87 (m, 3H), 7.34
7.21 {m, 3H), 705 (d, J= 7.6 Hz, 1H), 6.83 (t, /= 7.2 Hz, 1H)}, 6,78 - 6.71 (m, 1 H), 6.53(d, /=
6.8 Hz, 1H), 3.96 (s, 1H), 3.66 (s, 3H), 3.58 - 3.40 (m, 1H), 2.25 (s, 3H), 1.68 ~ 1.58 (m, 1H),
1.55 - 1.38 (m, 4H), 1.35 — 1.21 (m, 3H), 1.05 (s, 3H). MS: M/e 531 (M+1)".

{0669] Example 141B: (R)-2-(5-amino-2-{furan-2-v1)-7TH-pyvrazolo{4,3-¢{{ 1,2 4ltriazolof 1,5-
cipyrimidin-7-yD-2-phenyl-N-{(3-{rifluoromethylpyridin-2-yDmethyhDpropanamide.

{0670} To a mixture of (R)-2-(5-amino-2-(furan-2-v1}-7TH-pyrazolo[4,3-¢1[ 1.2 4 triazolo{1,5-
¢lpyrimidin-7-yh-2-phenylpropanoic acid (50 mg, 0.13 mmol), and DIPEA (70 mg, §.54 mmol)
in THE (I mL} was added HATU (54 mg, (.14 mumol) at 1t and the mixture was stirved at 1t for
10 mun. a suspension of (G-{mfluoromethylpyridin-2-yhimethanamine hydrochloride (30 mg,
0.14 amol} in THF (1 mL) was added, and the mixture was stirred at rt for 16 hrs. The mixture
was diluted with § mL of EtQ3Ac, washed with brine (3 mL x 3}, dried over Na>804,
concentrated. And the resulted residue was purified by prep-TLC (PE/EA, 1:1} and the resulted
solid was [yophilized to give the title product (28 mg, vield: 40%). 'H NMR (400 MHz, DMSO-
doy o 8.61(d, /=44 Hz, 1H), 826 (s, 1H), 8.14 (d, /=7.6 Hz, 1H)}, 8,10~ 7.80 {m, 4H), 7.58 -
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7.41 {m, 1H)}, 7.40 — 7.19 (m, 6H), 6.74 (s, 1H), 4.75 — 4.56 (m, 2H), 2.38 (s, 3H). MS: M/e 548
(MY

{0671] Example 142B:(R)-2-(S-amino-2-(furan-2-y1)-TH-pyrazolo[4,3-¢]{ 1,2 4]iriazolo] 1,5~
cipyrimidin-7-y1}-2-phenvl-N-({5-{trifluoromethylpyridin-2-yDmethylpropanamide.

{0672} To a mixtore of (R)-2-(5-amino-2-(furan-2-y1}-TH-pyrazolof4,3-e [ 1,2 4 Jtriazolo{ 1,5~
cipyrimidin-7-y1)-2-phenylpropanocic acid (50 mg, 0.13 mmol), (S-(rifluoromethylipyridin-2-
yvhmethanamine dihydrochloride (35 mg, 0.14 mumol), DIPEA (70 mg, 0.54 mumol) in THF (1
mb) was added HATU (56 mg, .15 mumol) at 1t and the mixture was stirred at vt for 16 hrs. The
mixture was difuted with 10 mL of EA, washed with brine (8§ mL x 3}, dried over Na>SOu4,
concentrated. The resulted residue was purified by prep-TLC (PE/EA=1:2) and the resulted sohd
was lyophilized to give the title product {55 mg, vield: 78%). "H NMR (400 MHz, DMSO-d6)5
8.83 (s, 1H), 832 (t, J=5.6 Hz, 1H), 8.28 (s, 1H), 8.19(dd, /=84, 2.0 Hz, 1H}, §.10 (s, ZH},
7.95 (s, 1H}, 7.75(d, J= 8.0 Hz, 1H}, 7.36 - 7.28 {m, 3H), 7.27 - 7.22 {(m, 3H), 6.74 (dd, J =
3.2, 1.6 Hz, 1H), 4.60 — 4.40 (m, 2H), 2.39 (s, 3H). MS: M/e 548 (M+1)'.

{06731 Example 143B: (R)-2-(S-amino-2-(furan-2-v1)-TH-pyrazolo[4,3-e}{ 1,2 4]ir1azolof 1, 5-
cipyrimidin-7-vi}-2-phenyl-N-{{4-{trifluoromethyl)pyridin-2-ylimethvljpropanamide.

{3674} To a mixture of (R}-2-(S-amino-2-(furan-2-yD}-7TH-pyrazolof4,3-e1[ 1,2 4 {triazolof 1,5~
cipyrimidin-7-vi}-2-phenvipropanoic acid {50 mg, 0.13 mmol}, (4-(tnfluoromethyhpyridin-2-
yhmethanamine dihydrochloride (35 mg, 0.14 mmol), DIPEA (70 mg, 0.54 amol} in THF (1
mb) was added HATU (56 mg, 0.15 mmol) at rt and the mixture was stirred at 1t for 16 hrs. The
mixture was diluted with 10 mL of EtOAc, washed with brine (5 mL x 3}, dried over NaxSQy,
concentrated. The resulied residue was purified by prep-TLC (PE/EA=1:2) and the resulied solid
was lyophilized to give the title product (42 mg, vield: 54%). 'H NMR (400 MHz, DMSO-d5) §
8.78 — 8.67 (m, 1H}, 8.34 (1, /=60 Hz, 1H), 8.24 (s, I1H}, 8.15 - 7.87 (m, 3H}, 7.64 - 7.57 (m,
2H}, 7.35 728 (m, 3H), 7.26 (4, S =32 Hz, 1H), 7.19 - 710 {(m, 2H), 6.75 (dd, /= 3.2, 1.6 Hz,
1H), 4.55 (d, J = 6.0 Hz, 2H), 2.41 (s, 3H). MS: M/e 548 (M+1}".

{0675] Example 144B: (R)-2-(5-amino-2-(furan-2-y1}-7TH-pyrazolo{4,3-¢i{ 1 ,2,4]triazolof 1,5-
cipyrimidin-7-y1}-2-phenvl-N-({6-{trifluoromethylpyridin-2-yDmethylpropanamide.

{8676] To a mixtore of (R)-2-(5-amino-2-(furan-2-vi}-TH-pyrazolof4,3-e ([ 1,2 4 |triazolo{ 1,5~
cipyrimidin-7-y1)-2-phenylpropanoic acid (50 mg, 0.13 mmol), (6-(rifluoromethylipyridin-2-
yhmethanamine dihydrochloride (35 mg, 0.14 mumol}, DIPEA (70 mg, 0.54 mmol) in THF (1

mb) was added HATU (56 mg, .15 mumol) at 1t and the mixture was stirred at vt for 16 hrs. The
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mwixture was difuted with 10 mL of EtOAc, washed with brine (S mL x 3}, dried over NaxSOq,
concentrated. The resulted residue was purified by prep-TLC (PE/EA=1:2) and the resulted sohd
was tyophilized to give the title product (28 mg, vield: 36%). 'H NMR (400 MHz, DMSO-d6) &
8.34 - 8.24 (m, 2H), .19 - 7.98 {m, 3H), 7.95 (s, 1H), 7.80 - 7.71 {m, 2H}, 7.36 - 7.27 (m, 3H},
7.27 - 7.20 (m, 3H), 6.74 (dd, J= 3.2, 1.6 Hz, 1H}, 4.62 - 4.37 (m, 2H), 2.38 (s, 3H). MS: M/e
348 (M+1)Y.

[0677) Example 145B: (R)-2-(S-amino-2-(furan-2-yhH-7H-pyrazolof4,3-e}{1,2 4]triazolof 1,5-
¢ipyrimidin-7-vi}-2-phenyl-N-{tetrahydro-2H-thiopyran-4-yhipropanamide

{8678} To a mixture of (R)}-2-(S-amino-2-(furan-2-yi}-7H-pyrazolof4,3-e}f 1.2 4 {triazolo{1,5-
clpyrimidin-7-vi}-2-phenvipropanoic acid (236 mg, 1.54 romol), tetrahydro-2H-thiopyran-4-
amine hydrochloride (500 mg, 1.28 mumol), DIPEA (660 mg, 5.12 mmol) in DMF (5 mL) was
added HATU (585 mg, 1.54 mmol} at rt and the mixture was stirred at 1t for 16 hrs. The mixture
was dituted with S0 mL of EtOAc, washed with brine (20 mL x 3}, dried over Nax804, and
concentrated. The resulied residue was purified by cohumn chromatography to give a crude
product which was shiried in heptane/EtOAc (11, 10 mL) at 1t for 20 min, filtered. The filter
cake was dried under high vacuum for 10 min to give the title product (560 mg, vield: 75%). 'H
NMR {400 MHz, DMSO-d53 8 8.23 (s, 1H), 831 - 7.85 (m, 3H)}, 7.69 (d, /= 8.0 Hz, 1 H), 7.32 -
7.22 (mu, 4H), 7.20 - 7.10 (m, 2H), 6.74 (dd, /= 3.2, 1.6 Hz, 1H), 3.79 - 3.62 (m, 1H)}, 2.70 —
2.52 {m, 4H), 2.25 (s, 3H), 2.11 — 1.91 {m, 2H), 1.57 — 1.42 {m, 2H). MS: M/e 489 (M+1)"
{0679] Example 146B-1 ar 146B-2: (R)-2-(S-amino-2-{furan-2-v1}-7TH-pyrazolo{4,3-
ei[1.2,4ltriazolof 1,5-clpyrimidin-7-y1}-N-{{15,4s}-1 -oxidotetrahydro-2 H-thiopyran-4-yi}-2-
phenvipropanamide or (R)-2-(S-amino-2-(foran-2-y1)-TH-pyrazolol4,3-¢]{ 1,2 4]triazolo[ 1,5-

¢lpyrimidin-7-y1-N-({1R 4r)-1-oxidotetrahydro-2 H-thiopyran-4-y1}-2-phenylpropanamide

{0680} To a solution of (R)-2-(S-amino-2-(furan-2-y1)-7H-pyrazolo[4,3-¢]{ 1,2, 4]triazolof | ,5-
¢ipyrimidin-7-vi}-2-phenyl-N-{tetrahydro-2H-thiopyran-4-yhipropanamide (160 mg, $.33 mmol)
in MeOH (5 mL) was added a solotion of NalQO4 (85 mg, 0.4 mmol} in H2O (1 mL) at vt and the

resulted mixture was stivred at vt for 3 hes, The mixiure was added 5 mL of HaO, extracted with
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CHzCL: (10 mL x 3). The combined extract was washed with brine (20 wL x 2), dried over
Nap804, and concentrated. The resulted residue was purified by prep-TLC (CH-Cl/MeOH =
20:1) to give two products: 146B-1 and 146B-2. 146B~-1: 70 mg. 'H NMR (400 MHz, DMSO-
d6y 6 822 (s, 1H}, €13 - 7.89 {m, 3H), 7.86 (d, /= 8.4 Hz, IH)}, 7.35 - 7.10 {m, 6H), 6.74 (dd. J
=32, 1.6 He, TH), 3.97 - 3.79 (m, 1H), 2.90 - 2.79 (m, 2H), 2.76 — 2.63 {m, 2H), 2.25 (s, 3H),
2.13 - 1.93 (m, 2H), 1.85 — 1.66 (m, 2H). MS: M/e 505 (M+1)". 146B-2: 25 mg. 'H NMR (400
MHz, DMSO-46) 8 8.24 (s, 1H), 8.15 - 7.82 (m, 3H), 7.69 (d, /J=7.6 Hz, 1H), 7.33 - 7.19 (m,
4H), 7.17 - 7.06 (m, 2H), 6.74 {dd, J= 3.2, 1.6 Hz, 1H}, 4.08 - 3.88 (m, 1H}, 3.14 - 3.01 {m,
2H), 2,73 - 260 (m, 2H), 2.25 (s, 3H), 2.17 - 1.98 {m, 2H), 1.73 -~ 1.53 {m, 2H). MS: M/e 505
(MY

{0681 Example 147: 2-(5-amimo-2-(furan-2-y1}-TH-pyrazolo{4,3-¢i[ 1.2 4]triazolof1,5-
clpyrimidin-7-yl}-N-(2-(4-methylpiperazin- I -yliethyl)-2-phenyipropanamide

{86821 A muxture of 2-(5-amino-2-(furan-2-yh-TH-pyrazolof4,3-e}{ 1,2 4itriazolof1,5-
cipyrimidin-7-y1}-2-phenylpropanoic acid (100 mg, 0.257 mumol), 2-(4-methylpiperazin-1-
vhethan-1-aroine (36.8 mg, 0.257 mmol), HATU (117.8 mg, 0.308 mmol) and DIPEA (66.3 mg,
0.514 mmol} in DMF (3 mL) was stirred overnight. The reaction mixture was poured into H:O
(10 mL) and extracted with EtOAc (10 mL x 3). The combined organic layer was washed with
brine, dried over Nax304, concentrated and purified by prep-HPLC to give the target product (10
mg, 30.3%). "H NMR (400 MHz, DMSO-46) 8 8.29 (s, 1H), 8.03 (s, 2H), 7.96 (s, 1H}, 7.71 (s,
1H}), 7.34-7.23 {(m, 4H), 7.11 (d, /= 6.4 Hz, 2H), 6.76-6.74 (m, 1H}, 3.62 - 2.3 (m, 12H}, 2.78
{s, 3H), 2.29 (s, 3H)ppm. MS: M/e 515 (M+1Y",

[0683] Example 147B: (R)-2-(S-amino-2-(furan-2-v1)-TH-pyrazolo[4,3-e}{ 1,2 4]ir1azolof 1, 5-
clpyrimidin-7-yD-N-(2-(4-methylpiperazin-1-yhethyl)-2-phenyipropanamide

[0684] A muxture of (R}-2-(5-amino-2-{furan-2-y1}-7TH-pyrazolo[4.3-¢][ 1,2 4}triazolof 1 .5-
cipyrimidin-7-vi}-2-phenvipropancic acid {100 mg, 0.257 mmol}, 2-(4-methylpiperazin-1-
yhethan--amine (36.8 mg, 0.257 nuool), HATU (117.8 mg, 0.308 mmol) and DIPEA (66.3 mg,
0.514 mmol} in DMF (3 mL) was stirred overnight, The reaction mixture was poured into HxO
{10 mL) and extracted with EtOAc (10 mL x 3). The combined organic layer was washed with
brine, dried over NasSO4, concentrated and purified by prep-HPLC to give the target produoct (35
mg, 26.5%). 'H NMR (400 MHz, DMSO-46) TH NMR (400 MHz, DMSO-d6)8 8.29 (s, 1H),
8.03 (s, 2H), 7.96 (s, 1H), 7.71 (s, 1H), 7.34-7.23 (m, 4H), 7.11 {(d, /= 6.4 Hz, 2H), 6.76-6.74
(m, 1H), 3.62 -~ 2.83 (m, 12H), 2.78 (s, 3H), 2.29 (s, 3H)ppm. MS: M/e 515 (M+1)".
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[3685] Example 148B: (R)-2-(5-amino-2-(fran-2-yi)-7TH-pyrazolo{4,3-¢}{ 1,2 4]triazolof 1,5-
clpyrimidin-7-v-N-(2-(4-hydroxypiperidin--vhethyl)-2-phenvyipropanamide.
[0686] To a mixture of (R}-2-(S-amino-2-(furan-2-yD)-7TH-pyrazolof4,3-¢ ][ 1,2,4Jtnazolo] 1,5~
cipyrimidin-7-yi}-2-phenyipropanocic acid (50 mg, (.13 mmol}, 1-{2-aminoethyl}piperidin-4-ol
{20 mg, 0.14 mmol}, DIPEA (70 mg, 0.54 mmol) in THF (2 mL} was added HATU (83 mg, (.14
mmol} at 1t and the mixture was stirred at rt for 16 hrs. The mixture was diluted with 10 mL of
EtOAc, washed with brine (5 mL x 3), dried over NapSQO4, and concentrated. The resulied
residue was purified by prep-TLC (DCM/MeOH = 10:1} and the resulted solid was lyophilized
to give the title product (15 mg, vield: 23%). 'H NMR (400 MHz, DMSO-46 + D20)5 8.29 (s,
1H), 7.94 (s, 1H), 7.39 - 7.24 (m, 4H), 7.20 - 7.02 {m, 2H), 6.76 (dd, /= 3.2, 1.6 Hz, 1H)}, 3.58 -
3.33 (m, 3H), 3.32 - 2.80 (m, 6H), 2.29 (s, 3H), 1.95 - 1.76 (m, ZH), 1.74 — 1.42 (m, 2H). MS:
M/e 516 (M+1Y.
{0687] Example 148B: (R)-2-(§-amino-2-(furan-2-v1)-TH-pyrazolo[4,3-e}{ 1,2 4]triazolo| 1,5-
cipyrimidin-7-y1-N-(2-(4-hydroxyeyclobexylethyh)-2-phenylpropanamide
{0688} To a muxtore of (R)-2-(5-amno-2-(furan-2-y1}-TH-pyrazolof4,3-¢1[ 1,2 4 triazolo{ 1, 5-
clpyrimidin-7-vi}-2-phenylpropanocic acid {75 mg, 0.19 mmol}, 4-(2-aminoethyl)cyclohexan-1-0l
(30 mg, 0.21 mmol), DIPEA (160 mg, 0.77 mmol) in BDMF (2 mbL) was added HATU (86 mg,
.22 mmol} at rt and the mixtore was stirred at vt for 16 hrs. The mixture was diloted with 20 mL
of EtOAc, washed with brine (10 mL x 3), dried over NaxSQ4, and concentrated. The resulted
residue was purified by prep-TLC (EtOAc, 100%) and the resuited solid was lyophilized to give
the title product (62 mg, vield: 63%;). 'H NMR (400 MHz, DMSO-d6) 6 §.23 (s, 1H), &.15 - 7.81
(m, 3H), 7.53(dt, J=17.6, 5.6 He, 1H), 7.35 - 7.21 (m, 4H), 718 - 711 (m, 2H}, 6.74 (dd, J =
32, 1.6 Hz, 1H), 3.63 (s, 1H), 3.27 - 3.07 (m, 3H), 2.29 (s, 3H), 1.78 — 1.65 (m, 1H), 1.65 — 1.51
{m, 1H), £.50 — 142 (m, 1H), 1.34 - 1.21 (m, 5H), 1.10 - 0.72 (m, 3H). MS: M/e 515 (M+1)".
[3689] Example 156B: (R)-2-(5-amino-2-(fran-2-y1)-TH-pyrazolo]4,3-¢}{ 1,2 4]triazolof 1,5-
clpyrimidin-7-v-N-(2-(6-muethylpyridin-2-yhethvl)-2-phenvipropanamide.
{06%90] To a mixture of (R)-2-(5-amino-2-(furan-2-y1)-7H-pyrazolo[4,3-¢}[ 1,24 Jtriazolof |.5-
cipyrimidin-7-y1}-2-phenylpropanoic acid (75 mg, (.19 mmol), 2-(6-methylpyridin-2-yliethan-1-
amine (35 mg, 0.26 mmob), DIPEA (100 mg, 0.77 mmol} in DMF (2 mL} was added HATU (86
mg, 0.22 mmol) at rt and the mixture was stirred at 1t for 16 hrs. The mixture was dituted with 20
mL of EtOAc, washed with brine (10 mL x 3), dried over Na:SOu, and concentrated. The

resulted residue was purified by prep-TLC (EtOAc, 100%) and the resulted solid was lyophilized
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to give the title product (48 mg, vield: 50%). 'H NMR (400 MHz, DMSO-46) § 8.22 (s, 1H),
810 —7.85(m, 3H), 7.61 (s, 1H), 7.51 — 7.34 (m, 1H), 7.33 - 7.21 (mu, 4H), 7.16 - 7.07 (m, 2H),
7.05-6.78 (m, 2H), 6.75 (dd, 7= 3.2, L.6 Hz, 1H), 3.57 — 3.43 (m, 2H), 3.01 — 2.80 (m, 2H),
2.29 (s, 3H), 2.25 (s, 3H). MS: M/e 508 (M+1)".

8691} Example 151B: (¢i)-4-((R)-2-(S-amino-2-{furan-2-y1)-TH-pyrazolo]4,3-¢]
1,2

i
2 4ltriazolo] 1, 5-cipyrimidin-7-yi}-2-phenvipropanamido jeyelohexyl acetate.

{
(1,2,
{0692} A solution of (R}-2-(5-ammo-2-(furan-2-yl}-7H-pyrazolo{4,3-¢}[ 1.2 4 triazolo{ 1,5-
cipyrimidin-7-vi}-N-({cis}-4-hydroxyeyclohexyi)-2-phenvipropanamide (50 mg, 0.1 mmol} in
Ac:O (2 mL) was heated at 70 °C for 4 hrs. The solution was concentrated, diluted with 10 mL
of EtOA¢, washed with ag. NaHCOs (5 mL), brine (5 mL x 2), dried over Na;S0O4 and
concentrated, purified by prep-HPLC to give the title product (35 mg, vield: 66%). 'H NMR
(400 MHz, DMSO-d6) 6 §.24 (s, 1H), §.11 - 7.86 (m, 3H), 7.57 (d, /=78 Hz, 1H), 7.34 - 7.22
{m, 4H), 7.21 - 712 {m, 2H), 6.74 (dd, J = 3.2, 1.6 Hz, TH), 4.86 - 4.67 {m, 1H)}, 3.85 - 3.67 (m,
{H), 2.28 (5, 3H), 1.92 (s, 3H), 1.70 — 1.44 (m, 8H). MS: M/e 529 (M+1)+,

18693} Cell culture and transfection

{8694} HEK293 cells were maintained in Dulbecco’s modified Eagle’s medium (DMEM, Gibeo)
supplemented with 10% fetal bovine serum (FBS, Thermo Scientific), 100 units/mb penicillin
{(Gibco), and 0.1 mg/mL streptomycin (Gibco) in a humidified 37 °C environment with 5% COZ.
Plasmid encoding wild-type human A2A receptor (A2AR) {in pcDNA3.1} was synthesized by
Genscript {Nanjing, China}. Transfection of the plasmids was performed in 6-well plates with
4x10S cells using Lipofectarnin 2000 (ThermoFisher Scientific) according to the instruction of
the manufacturer, Cell clones that stably express AZAR were established and maintained in the
same complete medinm as the HEK293 cells in addition of G-418 (Gibico), Expression level of
A2AR m each single cell clone was determined using immnumoblotting and FACS method.
HEK?293-A2AR stable cells were then transfected with pGL4.29{lue2P/CRE/Hygro] (Promega)
iuciferase reporter plasmid for establishing the HEK293-A2AR-luc2p/CRE/Hygro stable cell
fine.

[0695] Luciferase reporter assay

{0696] HEK2Z93-AZAR-hucZp/CRE/Hygro cells were seeded at a density of 5,000 cells/well in
DMEM with 1% FBS and 1 U/mL adenosine deaminase (ADA) (Sigma). After 18 b, the cells

were treated with 3 nM CGS21680 plus a series dilution of A2AR antagonist, the compounds

131



WO 2019/196803 PCT/CN2019/081785

disclosed herein at the concentration of (L1~10000 nM, prepared in DMEM with 19 FBS. After
S h mcubation, the lnciferase activity in cells were measured using the Bright-Glo Luciferase
Assay System (Promega) according to manufacturer's instructions. The luminescence signal was
measured using a PHER Astar FS plate reader (BMG Labtech). Luminescence intensity from 10
uM preladenant treatment was set as 1%. Maximal Inminescence intensity was determined in the
presence of 3 nM CGS21680 and was set as 10{%. The ICS0 value was calculated from a dose
dependent inhibition curve across the range of compound concentrations,

{8697} Adenosine receptor binding assay

{08698} Binding affinity of test compounds to four human adenosine receptors, Al, AZA, A2B
and A3 was determined in radioligand competitive binding assay {conducted by Cerep, France)
using following protocols. For Al receptor (A1R}, membrane homogenates from CHO cells
transfected with AR were mncubated for 60 min at 22°C with 1 oM [3H]DPCPX in the absence
or presence of the test compound in a buffer contaiming 50 mM Tris-HCH (pH 7.4), 5 mM
MgCl2, | mM EDTA/Tris and 2 UlVmL ADA. For A2AR, membrane homogenates from
HEK293 cells transfected with AZAR were incubated for 120 vunat 22°C with 6 nM
[3H]CGS21680 in the absence or presence of the test compound in a buffer containing 5¢ mM
Tris-HCHH {pH 7.4), 10 mM MgC12, and 2 Ul/mL ADA. For A2ZB receptor (A2BR), membrane
homogenates from HEK293 cells transfected with A2BR were incubated for 60 min at 22°C with
S nM [3HICPX in the absence or presence of the test compound in a buffer containing 10 mM
Hepes/Tris {(pH 7}, I mM MgCls, and | mM EDTA. For A3 receptor (A3R), membrane
homogenates from HEK293 cells transfected with A3R were incubated for 120 min at 22°C with
0.15 oM [125TJAB-MECA in the absence or presence of the test compound in a buffer
containing 30 mM Tris-HCI (pH 7.4), S mM MgCly, 1mM EDTA and 2 Ul/mL ADA,
Nonspecific binding was determined in the presence of unlabeled | pM DPCPX, 10 uM NECA,
100 uM NECA, and | pM IB-MECA in AIR, AZAR, A2ZBR, A3R binding assays, respectively.
Following mcubation, the samples are rapidly filtered and washed with ice~-cold 50 M Tris-
HCL Then filters are dried and counted for radioactivity in a scintillation counter {Topcount,
Packard) using a scintillation cocktail {Microscint §, Packard). Duplicate experiments were
performed for each assay. The results are expressed as a percent inhibition of control radioligand
specific binding.

18699] Mouse BBB assay

[
78]
N
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[8700] Mice were acclimated for 1 week prior to use at 18-30 g body weight. Fasted mice were
dosed orally at 10 mg/kg dose. At 1, 2 and 4 hours postdose, plasma samples from cardiac blood
collected in tubes containing K2EDTA as the anticoagulant, and excised cerebral hemispheres
were immediately frozen and stored at —80°C until bicanalysis. Total concentrations of the
compound were determined by LC-MS/MS. Brain homogenate conceuntrations were converted to
brain concentrations for the calculations of brain-to-plasma ratios.

{0701} Table 1: Results of Luciferase reporter assay

Example iCse (nM)
1 1.4
1A 13.0
1B 7
2 11.9
3 5.2
4 3.8
A 50.0
4B 2.2
5 7.0
6 0.9
7 1.5
8 2.0
9 31.9
i 16.5
11 36.0
12 10.2
i3 8.3
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i4 6.1
15 7.9
16 44.6
i7 3.0
17A 17.8
{78 0.6
iR 0.9
i8A 6.4
i8B 0.4
i9 4.5
20 14.6
21 15.3
22 14
23 1.9
24 5.6
25 1.5
26 2.6
27 16.1
28 1.6
29 1.3
30 10.8
31 5.8
31A 28.0
318 2.3
32 23.0
33 8.4
33A 13.2
33B 3
34 9.5
35 10.7
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36 12.9
37 500.3
38 22.6
34 7
40 149
41 9.3
42 3.9
43 4.1
44 22.5
45 224
46 10.9

7 12.8
48 2.5
484 12.6
488 1.6
49 3.7
50 3.3
51 2.7
S2 6.7
528 5.0
53 12.5
54 8.1
55 13.8
56 10.9
37 29.0
58 1.8
SBA 14.2
58B 1.3
58 11.1
60 8.2
61 12.4
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62 911
63 3
64 35.1
65 23.5
66 6.2
668 2.4
67 75.5
68 72.1
64 10.5
69A 41.6
698 3.9
70 1.7
71 3.8
72 7.8
73 9.3
74 11.1
75 16.9
76 5.2
T6A 40.4
/6B 2.
77 153
78 83.3
74 31
8 9.4
81 119.9
&2 4.5
824 7.
]2B 3.8
83 11.2
84 {7
85 7.3

136




WO 2019/196803 PCT/CN2019/081785
86 85.9
’7 4.9
88 437.0
8o 767.5
90 6.9
91 15,1
82 12.4
92A
928
93 3.8
94 11.2
85 8.5
96 7.5
97 10.4
98 19.2
99 12.0
160 11.8
101 35.1
12 13.3
1028 10.7
103 6.1
104 18.2
104B 9.1
1S 10.7
1058 5.0
106 50.9
1068 41.7
107 76.3
1078 32.2
Intermediate-1a 1941
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Intermediate-1b 566.9
108 3
188 2.5
109 1.0
109B 0.7
{10 2.4
110B 2.9
111 0.6
B 0.5
112 4.1
1128 1.2
1138 0.9
114 33
{148 4.6
115 1.9
1158 33
P16 2.2
117 3.4
1178 3
118 7
1188 6.0
19 3
1198 2.0
123 8.5
128 12.8
1288 7.6
130 6.9
132 15.7
133 15
135 11.2
136 7.9
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137 13.0
138 332
139 1.9
140 1.2
1418 1.1
1428 1.0
1438 5.8
1448 2.1
1458 9.0
146B-1 353
1468-2 41.9
147 24.7
1478 18.9
1488 189.3
1498 1.7
1508 26.5
i51B 2.0
8.5
{0702] Table 2: Resulis of binding assay
Example Structure Al AZA
3iB Ki=18nM {Ki=12nM
488 Ki=12oM {Ki=220M
828 Ki=72nM {Ki=17nM
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698 Ki=540nM [ Ki=1.6nM
{?H
MR S
NSO\
H
768 Ki=150nM | Ki=1.60M
COH
H
H/‘Y/ N 3
fi
{ L
H
Preladenant Ki=337oM [Ki=13oM
{§783] Table 3: Results of Mouwse BBB assayat 1 h
Example Structure Flasma Brain
(ngemi™) | (mgeg™)
3iB 177 BLOQ
488 56.3 8.69
69B 20,4 BLOO
768 39,1 BLOQ
Preladenant 197 258

BLOG: below limit of quantitation

Plasma is | Ing/ml and Brain is Sng/g.
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WHAT IS CLAIMED IS:

1. A compound of formula (I)
HaN
)\ N
R3 “‘ Rz) ‘//L =

!

SR

/N \ X""Y
RY O M
or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof,
wherein:
X is N or C(=0) or CR%;
Y is CH or NR?;

is a single or double bond;

R? is independently selected from hydrogen, -Ci.salkyl, -Csscycloalkyl, heterocyclyl, aryl, or
heteroaryl,

R is an aryl group or a 5 or 6-membered heteroaryl group containing 1 or 2 heteroatoms
independently selected from -N= or =N-, -NH-, -O-, -S-, -SO- or -SO»-, and said aryl or heteroaryl
group is optionally substituted with at least one substituent R'>;

R!and R?, which may be the same or different, are each independently selected from hydrogen,
-Crealkyl, -Cosalkenyl, -Ca_salkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein said Ci.-
salkyl, -Caealkenyl, -Crsalkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl are each
independently optionally substituted with at least one substituent R'>, provided that R! and R? are
not both hydrogen; or

R! and R, together with the carbon atom to which they are attached, form a 3- to 12-membered
saturated, partially or fully unsaturated ring comprising 0, 1 or 2 heteroatoms independently
selected from -N= or =N-, -NH-, -O-, -S-, -SO- or —SO»-, and said ring is optionally substituted
with at least one substituent R';

R is hydrogen;

R* is hydrogen, Ci-salkyl, Cs.scycloalkyl, aryl, heteroaryl, or heterocyclyl, wherein each of
said Cisalkyl, Cs.scycloalkyl, aryl, heteroaryl, or heterocyclyl is independently and optionally
substituted with one or two substituents R>; or two adjacent substituents R on the C;.scycloalkyl,

aryl, heteroaryl, or heterocyclyl ring together with the atoms they are attached form a fused ring;
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R’ is independently hydrogen, halogen, -Crealkyl, -Cocalkenyl, -Cagalkynyl, haloC).
calkyl, haloCasalkenyl, haloCreallynyl, Csseveloalkyl, heterocyelyl, aryl, heteroaryl, -
CN, NGO, oxo, -OR”, -SO:R", -CORY, -COR, -CONRPR®, ~C(=NR"INRRY, -NRRS, -
NRPCORS, -NRPCONRRY, -NRCO2R®, -NR"SONRRY, -NR"SO2NRRY, or -NRSO2RS,
wherein, cach of said -Ciealkyl, -Crsalkenyl, -Crsalkynyl, haloCiealkyl, haloCosalkenyl,
haloCrsatkynyl, Cascycloalkyl, heterocyelyl, aryl, or heteroaryl is independently and
optionally substituted with one or two substituents RS,
R® is independently hydrogen, halogen, -Cisalkyl, -Caealkenyl, -Crsalkynyl,
haloCrsalkyl, haloCosalkenyl, haloCrealkynyl, Csecycloalkyl, beterocyclyl,
aryl, heteroaryl, -CN, -N(O», oxo, or —“OR®, wherein, as R, each of said -Crealkyl,
-Cosalkenyl, -Crealkyoyl, haloCigalkyl, haloCosalkenyl, haloCrealkynyl,
cycloalkyl, heterocyelyl, aryl, or heteroaryl is each independently and optionally
substituted with one or two substituents R;
R7 is, at each of its occurrences, is independently hydrogen, halogen, -
Cigalkyl, -Cosalkenyvl, ~-Cosalkvovl, cycloalkyl, heterocyelvl, arvi,
heteroaryl, -CN, -NO;, oxo, -Crealkoxy, ~Cisatkoxy-Cisatkoxy or
hydroxvl;
RE, RS, RY RS, which may be the same or different, are each independently hydrogen, -y

-

salkyl, Ciealkoxy-Cialkyl-, -Cogalkenyl, -Corsalovnyl, cycloalkyl, heterocyelyl, aryl, or

heteroaryl, wherein said Crealkvl, -Cogalkenyl, -Corsalkynyl, cycloalkyl, heterocyelyl, aryl, or
heteroaryl are each independently optionally substituted with at least one substitnent R'; and

R'? is independently hvdrogen, halogen, cyano, -Ci.ealkyl, -Casalkenyl, -Co.calkynyl, haloCy.
salkyl, haloCosatkenvl, haloCa.6alkynyl, -Cisalkoxy, Cascycloalkyloxy, cycloalkyl, heterocyelyl,

arvl, or heteroaryh.
2. The compound of claim 1, wherein X s N and Y 1s CR* so that X and Y form a -N=CR"
moiety, wherein R* is defined as with formula (I); preferably R is hydrogen or C1-3alkyl;

more preferably R® is hydrogen.

43

The compound of claim 1, wherein X is C{=0} and Y is NR® wherein R® is defined as with

formula (I}; preferably each R” is independently selected from hydrogen and methyl.
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The compound of claim 1, wherein X 1s CR* and Y i1s CR% so that X and Y form a
CR*=CR*- moiety, wherein R is detined as with formula (I); preferably R 18 hydrogen or Cr.
salkyl; more preferably R® is hydrogen.

The compound of claim 1, wherein R is a C-linked 5 or 6-membered heteroaryl group
containing 1 or 2 heteroatoms independently selected from -N= or =N~, -NH, ~(0-, or 8-,
The compound of claim 5, wherein R is furanvl, pyrazinvl or thiazolyl; preferably, furan-2-
vl, 3-methylpyrazin-2-yi or thiazol-2-yl.

The compound of claim 1, wherein R' is hydrogen and R” is phenyl; or R' is hydrogen and
R? is Cy.ealkyl {preferably Ciaalkyl, e.g., propyl or but-2-yi); or R’ is Ci.ealkyl (preferably
Cruatkyl, e.g., methyl, ethyl) and R? is phenyl; or R! is Creatkyl (preferably Craalkyl, e.g.,
methyl) and R? is pyridinyl; or R is Cealkyl (preferably Ciualkyl, e.g., methyl) and R% is
Cisalkyi substituted with heterocyelyl, aryl, or heteroaryl (preferably a Cigalkyl substituted
with a phenyl group, e.g., benzyl), or R' and R?, together with the carbon atom to which they
are attached, form a 3- to 12-membered saturated ring comprising § heteroatom,

The compound of ¢laim T, wherein R is Cisalkyl (preferably Ciaalky!) optionally
substituted with one or two substituents R, wherein each R” is independently selected from
aryl, heteroaryl, heterocyclyl, cyeloalkyl, ~OR” or -NRPR® as defined with formula (I).

The compound of claim 1, wherein R is Cisalkyl (preferably Cisalkyl) optionally
substitted with an aryl group as R®, said aryl group is optionally substituted with halogen, -
Cisalkyl, haloCsalkyl, or -ORS, wherein R® is Cisaliyl optionally substituted with halogen.
In a further preferred embodiment, the aryl group is phenyl or substituted phenyt (e.g.,
benzo[d]i 1,3]dioxol-5-y1).

The compound of claim 9, wherein the phenyl group is optionally substituted with Cisalkyl,
Cisalkyoxy, haloCisalkyl, haloCiealkoxy, F, Cl, or Br. More preferably, the phenyl group is
optionally substituted with methoxy, fluoro, triflucromethoxy, trifluoromethvl, or methyl.
The compound of claim 9, wherein R” is phenylmethyl, 2-methoxyphenylmethyl, 3-
methoxyphenylmethyl, 4-methoxyphenyhmethyl, 2-tluorophenylmethyl, 2-

{(tritluoromethoxy jphenylmethyl, 4-(triflucromethoxyphenyimethyi, 1-phenylethyvl, (8)-1-
phenviethyl, (R}-1-phenviethyl, 2-phenylethyl, 3-(trifluoromethyliphenylmethyl, 4~
(triftuoromethyliphenyimethyl, 3-methyviphenyimethyl, 4-methylphenvimethyl, 4-

fluorophenylmethyl, or (benzo[d}[ 1,3 ]dioxol-5-yhmethvl,
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. The compound of claim 1, wherein R* is Crsalkyl (preferably Cisalkyl) optionally

spbstifuted with a heterocyelyvl group as R°, said heterocycelyl group is optionally substituted
with aryl and -ORS, wherein said ary! is optionally substituted with R7, and R® and R” are as
defined with formula (I).

The compound of claim 12, wherein the heterocyelyvl group is 3- to 12-membered
heterocyelyl, either monocyclic or bicyelie, preferably 4-, 5-, 6-, 7-, or 8-memberred
monocyclic heterocyelyl ring comprising 1 or 2 or 3 heteroatoms independently selected
from -N= or =N-, -NH-, -O-, -8-, -S0- or -50»-.

The compound of claim 12, wherein the heterocyelyl ring is oxetanyl, piperazinyl,
tetrabydrofuranyl, pyranyl, or morpholino, each of which is optionally substitnted with

hydroxyl,

. The compound of claim 12, wherein R* is (3-hydroxyoxetan-3-yDimethyl, oxetan-3-vimethyl,

2-{4~{4-(Z-methoxyethoxy)phenylpiperazin- L-yDethvl, 2-(piperazin-1-vijethyi, (4~
methylpiperazin-l-yhethyl, (tetrahydrofuran-2-yhmethyl, ((S)-tetrabydrofuran-3-yiymethyl,
({R)-tetrahydrofuran-2-yUmethyl, ((8)-tetrahydrofuran-2-yhmethyl, {((R)-tetrahydroforan-3-
yiymethyl, 2-(tetrahvdrofuran-3-vijethyl, {tetrabydro-2H-pyran-3-yhmethyl, 2-(tetrahydro-
2H-pyran-4-yhethyl, (4-hydroxytetrahydro-2H-pyran-d-yhmethyl, (tetrahydro-2H-pyran-4-
yhmethyl, or 2-morpholinoethyl.

The compound of claim |, wherein R* is Ciealkyl (preferably Cisalkyl) optionally
substituted with a Cs.scycloalkyl group as R®, said Ci.scycloalkyl group is optionally

substituted with hvdroxyl

. The compound of claim 16, wherein said C3-8cveloalkyl is eyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl; preferably cyclopropyl, cyclobutyl, or

cyelohexyi.

. The compound of claim 16, wherein R* is (1-hydroxyeyclopropyDmethyl, (1-

hydroxyeyclobatyhimethyl or (1-hydroxyeyelohexylmethyl.

. The compound of claim 1, wherein R* is Ciealkyl (preferably Cisalkyl) optionally

substituted with a heteroaryl group as R°, said heteroaryl group is optionally substituted with
halogen, Crealkyl, Ciscyeloalkyl, or -OR®, wherein said Cisalkyl and Caseycloaltkyt is

optionally substituted with hydroxy.
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. The compound of claim I, wherein R” is Cigalkyl (preferably Cisalkyl) optionally
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. The compound of claim 19, wherein the hetercaryl group is pyridinyl inclading pyridin-2-v1,

pyridin-3-vi or pyridin-4-yi, optionally substituted with hvdroxyeyclobutvl, ethyl, methoxy,

or halogen.

. The compound of claim 19, wherein R is pyridin-2-vimethyl, pyridin-4-yimethyl, pyridin-3-

vimethyl, (6-(1-hydroxyeyclobutylipyridin-2-yhmethyl, {(6~-methylpyridin-2-ylymethyl, (5-
methylpyridin-2-yhimethyl, (4-methylpyridin-2-yhmethyl, G-methvipyridin-2-yhmethyl, (6-
methoxypyridin-2-yhmethyl, (S-methoxypyridin-2-ylimethvl, (4-methoxypyridin-2-
yhmethyl, (3-methoxypyridin-2Z-vimethyl, (6-fluoropyridin-2-yhmethyl, {(5-fluoropyridin-2-
yvihmethyl, (4-fluoropyridin-2-ylymethyl, or (3-fluoropyridin-2-yhmethyl

substituted with ~OR® or -NRPRC as R3, wherein R® and R° are independently hydrogen, C1.
salkyl, or CiealkoxyCrealkyl-.

The compound of claim 22, wherein R* is 2-methoxyethyl, 2-(dimethylaminojethvl, 2-(2-
methoxyethoxyethyl, 2-(methylarmnino)ethyl, 2-hydroxypropyl, (R)-2-hvdroxypropyl, or 2-
hydroxyethyl,

The compound of claim 1, wherein R* is Cascycloalkyl optionally substituted with Ci.ealioyl,
Cirsatkoxy, or hydroxyl, said Ca.seycloalkyl is selected from cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyeloheptyl, and eyclooctyl; preferably cvclopropyl, cvclobutyl,

cyclopentyl, cyclohexyl and cycloheptyl.

. The compound of claim 24, wherein R is 4-substituted cyclohexyl wherein the substituent at

position 4 and the amino group attached to position 1 are in {cis) or {frans} configurations,
preferably m {cis) configuration,

The compound of claim 24, wherein R is 3-substituted cyclobutyl wherein the substituent at
position 3 and the amino group attached to position 1 are in (cis) or {irans} configurations,

preferably in {cis) configuration.

. The compound of claim 24, wherein R* is 2-hydroxyeyeloheptyl, 3-hydroxyeycloheptyl, 4-

hydroxyeyeloheptyl, S-hydroxycyceloheptyl, cyclohexyl, 4-hydroxy-4-methylcyclohexyl,
{trans}-4-hydroxveycishexvl, {cis}-4-hydroxy-4-methvicyclohexyl, (cis)-4-
hydroxyeyelohexyl, (18,48 )-4-hydroxy-4-methyleyclohexyl, (15,48 -4-hvdroxyeyclohexyl,
(18,2R}-2-hydroxyeyelohexyl, (18,48)-4-hydroxy-4-methyleyclobhexyl, (15,25}-2-
hydroxycyclohexyl, (1R,28)-2-hydroxyeyelohexyl, (trans)-4-hydroxy-4-methyleyclohexyl,

3-hydroxyeyclohexyl, (1R, 3R}-3-hydroxyeyelohexyl, (18,3R)-3-hydroxycyclohexyl,{1R,35}-
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3-hydroxyeyclohexyl, (15,35)-3-hydroxyeyelohexyl, 4-oxocyciohexyl, acetyloxyeyelohexyl,
cvclopentyl, 2-hydroxyeyclopentyl, 3-hydr omwdopemy (18,2R)-2-hvdroxyeyclopentyl,
{(15,25)-2-hydroxycyclopentyl, {(1R,28)-2-hydroxyeyclopentyl, (1R,3R)-3-
hydroxyveyclopentyl, (15,35)-3-hvdroxyeyclopentyl, (18,3R}-3-hydroxyeyclopentyl, (1R.38)-
3-hvdroxyeyelopentyl, (trans)-3-hydroxyeyclobutyl, {cis)-3-hydroxyeyclobutyl, (cis)-3-
hydroxy-3-methylcyelobutyl, 1-(hydroxymethyheyelopropyl, eyclopropyl, 1,2,3.4-
tetrahydronaphthalen-1-v1, or 2,3-dihydro-1H-inden-1-v1.

. The compound of claim 1, wherein R® is aryl which is a phenyl group.
. The compound of claim 1, wherein R* is heteroaryl which is pyridinvi,
30. The compound of claim 29, wherein R* is pyridin-3-yi, pyridin-d-yl, or pyridin-2-y1.

. The compound of claim 1, wherein R” is heterocyclyl selected from pyranyl, piperidinyl,

pyrrolidinyl, tetrahydrofuranyl, chroman-4-yl, or dihydrobenzoturan-3-yi, each of which is
optionally substituted as defined with formula (I).
The compound of clairn 31, wherein the heterocyelyl is optionally substituted with arvl, oxo,

or hydroxy, wherein aryl is firther optionally substituted with —Cysalkoxy-Crsalkoxy.

. The compound of claim 31, wherein R is tetrahydro-2H-pyran-4-vi, (8)-tetrahydro-2H-

pyran-3-yi, (R)}-tetrahydro-2H-pyran-3-yl, tetrabydro-2H-pyran-4-vl, (R}-chroman-4-vl, (8§}~
chroman-4-vi, 2,3-dihvdrobenzofuran-3-v1, 1-(4-(2-methoxvethoxy)phenyvlpiperidin-4-vl,
{(R)-piperidin-3-vi{E652), (S)-piperidin-3-vl, 4-hydroxypiperidin-1-yl, piperidin-4-vl, (8}-5-
oxopyirolidin-3-vl, (8)-2-oxopyrrolidin-3-vi, {R)-2-oxopyrrolidin-3-vl, 4-0xocyclohexan-1-
vi, (38,4R}-4-hydroxytetrahydrofuran-3-vi, (35,458}-4-hydroxytetrahydroturan-3-yl, (35,45}~
4-hydroxytetrahydrofuran-3-yi, or (3R 4R )}-4d-hydroxytetrahydrofuran-3-yl.

. The compound of claim 1, which is Example Nos. 1, 1A, 1B,2,3,4,4A,48, 5, 6,7, 8,9, 10,

11,12, 13, 14, 15, 16, 17, 17A, 17B, 18, 18A, 18B, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30,31, 31A, 318, 32,33, 33A, 338, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
48A, 48B, 49, 50, 51, 52, S2B, 53, 54, 55, 56, 57, 58, S8A, 58B, 59, 60, 61, 62, 63, 64, 65,
66, 66B, 67, 68, 69, 69A, 698, 70, 71, 72, 73, 74, 75, 76, T6A, T6B, 77, 78, 79, 80, 81, 82,
82A, 2B, 83, 84, 5, 86, 87, 88, 89, 90, 01, 92, 924, 928, 93, 94, 95, 96, 97, 98, 99, 100,
101, 102, 1028, 103, 104, 104B, 105, 105B, 106, 1068, 107, 107B, 108, 108B, 109, 1098,
110, 110B, 111, 1118, 112, 1128, 1138, 114, 1148, 115, 115B, 116, 117, 117B, 118, 118,
119, 1198, 123, 128, 1288, 130, 132, 133, 135, 136, 137, 138, 139, 140, 141B, 1478, 143B,
144B, 1458, 146B-1, 1468.2, 147, 147B, 148B, 1498, 1508, or 151B.

146



WO 2019/196803 PCT/CN2019/081785

35. A pharmaceutical composition comprising the compound of any of claims 1-34d or a
sterecisomer thereof, or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable excipient.

36. A method of treating cancer, comprising administering a subject in need thereof the
compound of any of claims 1-34 or a sterecisomer thereof, or a pharmacentically acceptable
salt thereof,

37. Compounds of formulas 5 and 13

and

wherein R and R'” are as defined with formula (1),
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